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Abstract

This device warns to users when it detects movement in the car after turned the
engines off. If there’s movements insetting time, the device will warn ta the users by
callingand sending car’s location to the first person who added the information into the
device’s system. It will stop working immediately when there is response from the first.
If there’s no response from the first person, the device will call and send car’s location to
the second person who is in the system together with car’s horn in order to get attention
from other people around the car. The device stop working after car’s door opened and

start working when the engines is on again.

This project can alert-the users through the mobile network of both users when
there is the movement in the car when turn the engine off for 10 minutes.It also identifies

your location and shuts the system of project down such as replying and doors’ opening.
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2.1310a1du Tuga Fu900(GSM Module Sim900)

gﬂﬁz.lﬁuamﬁu Tupa 41900(GSM Module Sim900)

(fl1: hitpi//ime.dxcdn.com/productimaces sku 422159 1,

SIM200 Tsina (GSM- Module) gunsal GSM/GPRS #1 anysaiuun eoniuulilugadidnwue
Ju SMT type (nalulaglunisansdraUnsaididamselindasuuusiuasas)iszavsawlunsvhaw
aeinelusivalwes AMRI26ERS core . @masasessunasldeulivionnn 4 aAanud GSM / GPRS
850/900/1800/1900 MHz iszd113iue1u voice, SMS, Data uay fax

2.1.1 quantidasiures Sioasy Tuga §1900

1) 38&%Uﬂ’2”|3iﬁl GSM/GPRS 850/900/1800/1900 MHz

2) 3933U GPRS mobile stastion class B

3) 5845U GPRS multi-slot class 1078 4) 58950 MMS

5) 5995U31A3§IUAEs AT Command (GSM 07:07 707.05 wagedafiuifisain SIMCOM)
6) 59450 SIM Applications Toolkit(U3n15iadudl wealdludunse)

7) Veudigmuuseu 3.2V 8 4.8v

8) Butmaiivari1u SPI 3o Serial Port

9) sassunsiousteneuanidléiusiMcard 1.8V uay 3V - §1995 Analog Audio

10) vunaluga 24 x 24 x 3 mm



2.1.2 Madeusie Iidadu Tuga Fu900 Ay lulnsraulnsaiaas

nshndedeansiuluga SIM900 vasuadn ET-BASE GSM SIM900 fuzanusavild 2 wuu
Ao Lf‘i‘fawiamuwa%mﬁ'aaﬁaqﬂiu rRs232 Tnelddasiauvy 4 PIN AL UFYYIUANNINTF IV
U3t ETT dsanunsathluidousefudynin RS232 wasgiu i pewfamed RS232(Com Port)
vide vesnlulasaeulnsaaeiuosuiev ETT fifldh RS232 wuu ¢ PIN 18%uil uananduede ET-
BASE GSM SIM900 E“J’&lﬁl,m‘%'au'*ﬁgwiaﬁmmmauﬂﬁmzﬁué’ﬁyﬁgm TTL 3-5V (P4 %39 P5) dmsu
Weudetulalasneulnsaiaasinonss Tnslaidesfnssuuassssudysnandu RS232 Tneduanainis

JWeuraaunsuvaduna SIMI00aLAsil

® DCD (Data Carrier Detect) vesluga SIM900 daidlu Output 10 SIM900 Femudsniasserirfu
DCD Input v84gunsainu Host

® TXD (Transmit Data) vasluga SIM900 Fudu Output 990 SIM900 Feauunfazsaidniu RXD

(Receive Data) ﬂ@aaﬂﬂﬁaﬁ@fm Host

® RXD (Receive Data) vesluga SIM900 (T Input ¥89 SIM900 Famsidn@aesoidniy TXD

(Transmit Data) 2Mn@Unsalsu Host

® DTR (Data Terminal Ready) ¥84luga SIM900 Fadu Input 13 SIM900 FamudsnRazsoriniu
DTR a1ngunsaifinu Host

® RTS (Request To Send) vastuga SIMI00 et Input was SIMI00 Tepuusnivereiiiu RTS

Y24gUNI0lA1U Host

® (TS (Clear To Send) waluga SIMI00 Fuiu Output 370 SIMI00 Fsmnrsnfagseiniy CTs
vogUNIalaT Host

® RI (Ring Indicator) Y@luga SIM900 Fadu Output 911 SIM900 Famarlsnhazmerdniu Rl ves
aunIainIu Host
® GND wasluga SIM900 Fassaidariu GND vesgunsalnu Host

AT LEAINITADEIHEYEYIMTLHIN GSM SIM900 fiu lulasraulnsaiaas

SIM900 Signal Direction MCU
oco 2> DCD
™o - RXD
RXD <« @D
DTR F DTR
RTS - RTS
c1s -2 cTs

Ri 2> RI
GND — GND

M3 2.1.2 MITUAMINSARABA N UTEWING GSM SIM900 fu lulasmaulnsaiaes
(fia17: https//bit ly/2KFtPSe sitidl 8)
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- A g o e A = & = = w & o O = o 1
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WWIUaNeeA B NS uAUA eI Fanlny %aﬁswmﬁgﬂLﬂuﬁﬂwﬁwmﬁaﬂiumﬁ afadnasuunfe
Lo@ELdULed (Short Message Service : SMS) v3aisandnagnainiiniuaaais Felnsinvidedely

ausnsassulaagem

w#iApuu1Y (AT _Command) lofirauutudugnmiduinsgiuilslunsinsodoansiu
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Insdwnslefainfeuilngduuninesldlunisdomsiveunsaldeasyfindieg wu ludumnie

gUn3alAid (Data Terminal Equipment : DTE) Tuyadaiugiumauisn Hayes ladudosnuuy

i
=

Anduiteld AuTuinvesny uazonUIEMENARToTobHesaT Iiinuuldndnfurivoinu
sl dsiimsursidslimiauiulundn susdnsdvietu usgarmannsovednsdwiiluungu
wlisessuidwinaridosnlilitaesdlndunssqegndlulnsdmifiofe dsn1sdsdoyalulu
sUvasionur uefineunuil 2 JULUU fie lvsingoninu (Text Mode) uaglndaitfg (PDU Mode)

- Tupdparulumsavemuluguvasdidneslalaonss winisdsiomniluwuulvug
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lagnsidnsviasgilduneay fel
1) 2% aamwwauaamwmammu 16 (Hexadecimal) vadusazdnasy 10

)
2) wlasansiaueaiuuueagu 16 Wusiaweaiwuuavgu 2 (Binary)
3) sWaneaikuUavgIu 2 mmm‘umsﬂwaﬂm

)

o as 1

4) WhsWaupanlusuiuuavgu 2 Yaeunasin innaSesiilaednlilaiidTod g (LSB) T
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ogiudneionnduudsasdnoonungy nquar 8 Jn Taeliiau 0 Wiludurauudnguldivh

=

FruruvesdnusEilGusy
5) Gossviading 8 In Autaldlnglsilndoddtge (MSB) agdneile

6) uassviariy 8 U AlAlHdusiafiRguuuEg 16



2.2 ileans Tudu Wwwas (PIR MOTION SENSOR)

sU12.2 Wloend ludu Wuwas$ (PIR MOTION SENSOR)
(ﬁ;m: https.//bit.lv/2wVFDx] )

L3

o5 Tudu 1wuiwas (PIR MOTION. SENSOR)  iugunsaiiinsaaduanuiaieuln #e

A I v W

A15R5297AANH SauluRudNdaInisALSaudalaannIsiUdsunlatseau SyEdunsusANUaaY

@ =

20NINNIAY Wetagirdioun - (FE¥Inynilaaelin1siET@dunsIARENINAINBY N1TURFE

[

FandniinannsiadoufivesdidnaseuluesneuSinaidesintosauudlasadmand uaz
ungil vesTnquieddiTindug) Fuiliamsansaafudyyuaedniiudeumasiiviendnals
2.2.1 dauvsznauitdfyvasiiloarsluduauigas

1) wud-dwsumumdelniaiuilumsesnaiu e miedeulw

2.) Wuwes - Wudulamdsnuauieuanisd dunsisa sniduduyrnmalii
2.2.2 ausalia Wloe1s Wi wuiwas

1) [9liEes +3 F +5 Taad Feamsnsvugluh winndn 3 Hadueud

2) anunsansradueinadaulnililudig 6 wes

3) $lun199$299U, 70 09

) deyeyranoang 1 I

5) gaungiflunsvinnuagiugig 0 850 aee wadea (dluiuiis)

6) MnarlunsiSeudanmuwnden 10 v 60 Fuit luthsnandmsesdimandoulmiles
ﬁqmluﬁuﬁﬁimﬁmwﬁu Wiolanusariieuld

7) e 32.2 fadans x 24.3 Tadwns x 25.4 Tadwns (1979 x 817 x §9)



o bl

2.2.3 undygraedna lvuadymiueidnadunsadenldnuld 2 wuude
1) drydnwal H (HIGH) vanefaedimadu aedn 0 Wesdluansund wasiodnmluasin 1 e
araduanuedaulmala

2) dydnwal L (LOW) nunegdia tanswaidu aedn 0 Wieagluannsund LLammﬁvgmflugﬂﬂﬁu AN
o W 1 o a @ o S ow oo v ow &
1 aduiu 0 agrsedaiiie (pulse) Wansiaduanuadeulmilily lassnuillddenld dyayraiedne
Tulyue H yaeusanisldauvesiloasluduauees
Danlwides (+) dnsusalWides w3y +3.3 89 +5 Tad

2u11019mn (0UT) dmiudaitiundunsvedlulasaaulnsiaeidfion 5

3513y (=) d@wsusansg 0 Tad

2.2.4 Mann15M1uYaanlaans Tudu wiges

vcc
PIR
Vm
! R AMPLIFIER

Uiz 21 vanmaieuvesileans ludu wuwes
= i
(Wa: https://bit.ly/2HBgOZT)

oUTPUT

2.2.5 msviuaraulaluniseavauaanmslnia

wssulwih Al lunsteulviduiminees ierwumnasiidlunisaseaeudyananii
3291319 PIRIN waz NPIPIN @91 VSS azi@anus dudniuiiiniian drumneussiuiigandt vDD/4 ag
FonussiudaBuiigeiign dwiunmansedudyngu PR

400E-S -

30066

Trgger threshold VPIR

20068

100€-8

8OO 006 010 016 020 03 0%
SENS Veliage (Normatised VDO

guﬁz.z.z uanansmaulilunismevauamisinfiives PIR Sensors

(fls: https://bit.ly/2kov55k , wiit 3)




2.3 GPS NEO-6M

51123 GPS NEO-6M
(Fa: hittpsy//bit ly/25185KP-)

GPS g8311910 Global Position System \Jussuvuenfinagumilsinmulng sgunaansy
susmdmiulglumensmins Wenmsdunitadwniuaslilunsiseddmngauulan sl
52UV GPS fsaansadeansmbalyluaumenumdivg

29AUsENaUNaN 3 dau

=5 1

1L.aeInIe(Space segment) Aonguaeasaitfisuanaiien GPS Mlaassoulan 24 mslay

selpasseulanaessoulunieiy Tgdsdyananaifiaruwlivguazteyananfiddny Hagldly

2

nsinwiinaduutsludmngavuiulanasan 24 Falug

2 ]
= =

2. dwanndlauny (Control segment) Usznauludwaniilnmaiufuinauausyuy 4

1
=]

nsz1egaudun 9 veslan lnsuuseonduaniileuaunan asegiignuimennieluiias

3
lalasiladaied (Colorado Springs) wasglalsanlauesansgensmamilfinnuaiifioy 5 wis vin
N55infamuABunaanIaT dnndiudednin 3 uny

3.4y (User segment) Usznausietrdosiudyaiu wisrsessuifiea GPS delinans

a o oA a - A A oavy
VUIA FANUITANANIFRAFRINTD f\]ﬁ@]ﬂl’ﬂﬂiﬂ 198 Lﬂ'iEN"U‘Llﬂlﬂ



2.3.1 Block diagram

2.3.2 pruautaniluiin

by

RYC Crystal
3U12.3.1Block diagram GPS NEO-6M
(77 https://bit ly/2x1FWED wihil 7)

10

Power supply voltage (VCC) NEGRA 05 36 Vv
NEO-6M
Backup battery voltage (V_ BCKP) All 0.5 3.6 V
USB supply voltage (VDDUSB) All -0.5 3.6 v
All -0.5 | Vec +0.5 V
Input pin voltage
All -0.5 | Vddusb Y
VCC RF output current All 100 mA
Source impedance =
Input power at RF_IN All -5 dBm
- 502 continuous wave
Storage temperture All -40 85 C

A13197 2.3.1 msrauamnnanindlaiiues GPS NEO-6M
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2.3.3 HANN5YIN91UVDS GPS
AensmuusTEENIEINAITsfuATos GPS Fwsdaddsvasnainafioneted

3 9 dielilddundsiiuiueu Juilewdes GPS annsafudyanainaaienld 3 meduluud
wflfunssesneserinenafisufaeias GPS TnsangnsAnaynaiindae
g1 X 1an = szesndlagenadfloni 3 arzdedygailniioutuinduaios GPs e
AMLLEILAY (186,000 ludsedund) usszezianlunisudymraldanafisuudasmatuazlyl
Wiy esannszesmalalivingu wi

priien 1 ¢ szeznalunsdsdyginninafleuniausndueies GPS fie 0.10 Junil svazma
sEwinanafieusiu GPS @e 18,600 lud (186,000 ludsadunil X 0.10 Surdt = 18,600 Tud) aviiy
sumbdagtufiazannsadugalaflilinananiiised 18,600 lud Feasiiiuiamifioandissmadio
feldanunsavendumisiuvueuld

Ao 2 ¢ szazailumsddgiuainaifisuniusndaeias GPS Ao 0.08 Junil seaenng
sswiafieuiu GPS #e 13,200 ud (186,000 luddeund X 0.08 Fundt = 13,200 lud) axidu
suwmbstaytufszausafugalaflfluga Intersect szwitnsnamainaifisusisusniunidi 2
Aol 3 ¢ ssazalumsddg M Ine TITiBNnwsnGNeSas GPS B 0.06 Juni szaEmng
gwinsanfieniu GPS #p11,160 lid (186,000 ludeedndl X 0.06 3unit = 11,160 Tud) aziiy
suwmisdagiufaszannsaduasledlaluge intersect ssminsnatanauiioniy 3 aesduld

o 4 o 1

Mazivdedunied 2 9Rfiusiananany 3 datufsnunusiioglusinia Janduowingly

'
o ]

anunsalueglusanaldsunisilorgniafisdnluilasiedos GPs Sndumisdesuisunindands
HudwmisfisBuiiamias GPS aeﬂiﬁum Faanugnaesiugvasiumlsitufuuuauioud
ansodudynaildluaeisnninind 3 ssfranBesnntu uasAufutados GPS e yn
WueSoanismuns Gauinlfiansay) fazdenugndesuiugunniy

Foyasuwmisiilduduy Sranusolduiulusunnlueios GPS IlaUBNAUULHLT Waz
wamsiuvsaseganlavedimuilidnde alAtuiuteaimudiianunfuniessaeindaang
wiudufiedln Tnouuiifiugiuasbildfnfmnduiedor GPS vniu Fre1vasfesdousnanndinias
n13sudsdoyaveGPs
Tunsiudedoyannauiioniilusinroaiididiyues GPS asagluym NMEA (Nation Maritime
Electronics Association : NMEA) #aiuluslareaunasgiuves GPSuinngluaiailusinmeadu o
Usznevey udluslroaiildnundniisad

1. GGA(Global Positioning System Fix Data : GGA)EULLUUﬁLLaﬂﬂﬁa%aﬂjaﬁﬁLaaLﬁ?NW’e]‘ﬁlilx

wansinalaaudfden 1 feunsuladesnnts 4 aauluiSenda Fix Data  §a9819 iy

SGPGGA, 123519, 4807.038, N, 01131.000, E, 1, 08, 0.9, 545.4, M,46.9, M,, *47
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2. GLL (Geographic Position Latitude Longitude : GLL) L‘f]u'gllLL‘U"UﬁLLami’l‘c’JangaﬂLmsmlﬂ
ludwvesasigauarassigadundnlutoyavewnasgnifliunindedi wu

SGPGLL,1654.306195,N,09907.540373 ,E,053612.000, A,A*55

3. GSA (GNSS DOP and Active Satellites : GSA) JUuUUTluansseazBonvastoyasuu
mflenfildnuldsudsimmmnainindeudTef (Dilution of Precision : DOP) Bsiaw
Snnuilenq andumifuasinnugniesgeinetne iy SGPGSA, A, 3, 19, 28, 14, 18, 27, 22,

81539 ssssiy L0 12013735

4. GSV (GNSS Satellites in View : GSV) \ugUnuuiluansiissoazideauasifioausazans 1y

v =

JEAUAINEN (Elevation) as@in (Azimuth) uaviaala1e (Signal to Noise Ratio : SNR) 1u

v o A

au Fauieulaiuanusesdyaiaeaeousiafaud 0 81 99 Fearunidumfinluuavae

[

\ndosdfoaniatsduiyy alfifiudiimn 12 e mydataruaznludwosuandly
usiniien auneueudndiaiieenuuuliuuuuiioaidwnsauansdoyan el difud
Ussloaniaussvinas 4 nas whi Sefudsudumamadioaléns 12 ae ald3ulsslon
viavun 3 Us3via §a8te W SGPGSV, 2, 1, 08, 01, 40, 083, 46, 02, 17,308, 41, 12, 07,

344, 39, 14, 22, 228, 45*75

5. 9Wdud (Recommended Minimum Specific GNSS Data + RMC) EULLUUﬁLLamﬁwaxLﬁamm
Foas oA RinnainaenIufidnaiiote Wy SGPRMC, 123519, A, 4807.038, N,

01131.000, E, 022.4, 084.4, 230394, 003.1, W*6A
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2.4 ArduinoMega 2560

U 2.4 lalasnaulnsalass Arduino Mega 2560

UG

(Fa1: https//bit ly/2GChRX] )

Arduino Mega 2560 uasnjulvigflutesnszoa Arduino finmueaudfisneg Wutuain Arduino

Uno R3 143w ATmega2560 fifiwaeenansauias 256 KB wsu 8 KB 1dlwidee 7 8¢ 12 V wsesiu

yassvUUagHl 5 V il Digital Input / Output snnd 54 1 (Hu PWM I 14 v1) & Analog Input 16
97 Serial UART 4 9@ 12C 1 9@ SPI 1 €@

Arduino Wuuasalulasaaulvsiaadnszna AVR iinsfauILuy Open Source o fnnsilawe

foyariadnu Hardware Wway Software Fuesn Arduino gnoanuuuaalilivulfieruiuiamne

a v o

dwiudlsunufnw vielgldnudanansodnulaniinby Waniregaariviluiunsy kavuainanala

FLEYRIUBsA Arduino Tun1sRggunsaliasusnsgdedlianumunsadeaasdiannsaiindain
meusnudiFoudeitnandivn 1/0 veaustn (afegesUil vioiienmazanansaidendeiy
UDsnLaTy (Arduing Shield) U5z Lana139 (%ﬁ’za&hagﬂﬁ@wﬁu Arduino, ArduinoMusic
Shield, Arduino Relay Shield, Arduino Wireless Shield, Arduino GPRS Shieldidusuudeuriu

UBSAULUBTA Arduino wardsulusunsusiaunmalaias

2.4.1 Yauduivinliuada Arduino Wuiliey

- dedensiann Sstuvuddeiiugiu lidudeumnsdmiug Sus
- i1 Arduino Community nauausmfufau L s

- Open Hardware vibgldanunsntueinlusesanldnulivalesiu

- 57e1lalwing -Cross Platform anunsawmuiluswnsuuy OS laAla
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2.4.2 npuflulasreulnsaiaai(Microcontroller) Tulasaaulnsatass(tende uznns, 2552)
Jugunsafdidansefinduvuniliisimienmiisyszinana miemuiamndaaniua
asdnTiudgygadunn 2easdady e mnn sufonheauinwestuledygyiuundnily
e vilranansadlUldnuumunsesdidnnseindfidudeuldiduet wilaglulasaeuinsaaadin
nnfhaesfsiufe “lilas” FomneddulasTuswawesidugunsaissnanateyavunadn

melulsznaudiemiiedszananananswiedfia(CPU) Usznaumemibemuiamendaemaniuay

[

8932995 W ansanieANT NI LTad Y IUIRAN BnAnilafe“Aaulnsalass”  wuieda

<

gunsaimuau duiilulasreulnsawesiulugunsaifildlunmsaunu TnefiaursadauTusunsu
Wermunguiuumsaivauliegadudasy

91391 (Arduino) ieuasaeiglu (Arduino, 2556) 1 Platform va1 Bune/iendwavein

U

Ao

ag1ed1e9 Miidune/iendnn Fuius uinaltesiunsldou uwae nsiSeuilnefmueinazumiauiu
gaAdanldaiuaunesn Sunaieidine ldirasilunesandnea (Port - Digital), wesmeurdan
(Port Analog), PWM Uagwainaynsu (Serial Port) & orsglutuiliuniodefiazvihlvinouinines

o/ ]

aunsesudygiannaeusnuaydsyyaly mugugdnsainiguenlfednsiiusydvsnimannnin

2

ldnSeali@nsify drvasnoanuuuatntulasasuinmes dnmel tazdlusunsuiaud niulsy
Wsunsulivesaviinu enrfgluamnsadssandinededdddaaioy Sudygiuanainduie wuwes
e A P & &, v & o a A o a1
wazeuauvaen il wewnes Wisgunsaidug Wuswaeigludulinuuuihaudassvierhouiade
AulUSUNTUTIYNOUUILAS g RIvesaaunsaUTnaudvldiosnseasdad S afiduny drulusunsy

Wi 913gluatnsanulvanlaf www.arduino.cc

o1iqlu Wumudmaddfidudevedlasnsiaulileseroulnsaaesasena AR wuy
Towiuzeda fldsunsufuusnanlasamsinm Tamugesa vos AR Snlassnanilaiiedn
Wiring usil3a991nlasenisues Wiring (AenldAVR wasATmesa128. Fudulilasnoulnsainesis
uTsIEmLT Lag BunmAeIivn Aoutnsannuasiidifty ATmesa128 Wudniidshduuy
SMD Fan lduguassadmiuiBuilunsadavedauas 13 dersestunldnuiues uazuasa
vzfaurnrsudnelng bﬁaawg]fiwLﬁummﬁﬂLﬂua"w%’uQ’L%uﬁu%'qlajﬁaalﬁ%’ummﬁﬂmmﬁmsLwi
wdnifinnueniglutheesalin (Source Code) 104 Wiring snsitaunusuugslmilaslianunsald
uivlulasroulnsataesvunnidnidu Megas, Megal68, Mega328 ladavilszuuisasvasuasndl
vunmdnasndi Wiring inauazéildgunsaitasiuvinliitedenisrorsasldnuiues uardsenin
sumilumsadrsvedaluldinn semniiesiivinliorfglulésummuiouangldnutlandust
wnluszeriandusing endgluliyasuluFomwenuitesenisitouiuasldau Wesininig
oanuuudnduing q Fusnaiuaumslinu feguuuuinelidudeu wasdavarsmei AaaUUR
lndlAsaduAevilusaalildauieuaziiunisiusunsunlulasrounsamesifundn a1dglud

WulRgnuwaldaunna1siviuladn Town s1anluuns WesandvesalAnuaz9asuanwiaiuisose
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20asFun el Tsunsuian origluianildfiuuiuingd Macintosh 0SX wa vudundly
vaizdivesadumaildamzuidulmdiaulinasunanresy aude Tuswnsuianniill
Fugauiilusunsuian ordgluldaudedinivielmivazianuausansuanudesnisvesin
WawnideonindamevesalAnuazi luiauisdesealalusunsuansgluiiniuuulamevasalfn
LazaNaNIafNAILETaRIY C++ Library dhdpenisAnurliandeanunsadaluidu AVR C 3
Husuuuvvesenglusazanansaiisdu AVR - C Tdalalasnss Wawersasuazu luimunvens
siaurslaonigluldlulasreulnsameives Atmel 2sasvesveiaffiniLuuUane 139501814
Creative Commons License anansnthlufinuuasdovensiasifivdseansnim
onigluluvesalulasaeulnsaaasingldAvR vuiadndufilssmnananasdsnumaney
dmduiluldlunsfinuiGeuiszuvlilasneulnsamesuaziludssandldnueriunsaiunu

gunsalBune/iendnmsiie ldnanunevduuuiiidunisiauiifedassrsatsusedinusudy

o w
cadw Ad A =

gunsniduq 1y reuflatnefidniiiideanannds srigluatuayunisidendetugunsal
Bump/iosing i 1 Innine MauuuRaeauaveuSonioy M3iuAnaIndniogUunsaingradu
duwes(Sensor) wuuangsamlufsmsmunugunsaliavinasias  fouauoada(LED) waenlw
ueines (Motor) Sad(Relay) lngssuuaniaulsves a1sgluanunsoaiuasUsznaviuldalsies
dunwilumsiBeulusunsuasuy ordglutu agldaien G Fuluguuuuvesivsunsa
amwfuszanduuuil RillassarwesiaeilaesulnAifesuifunTiduinsgiu ANSIC Su 9
Wisaustlifinsusudssvuuuluns@elusunsnnsduiiiaiedlusn ANSI-C dntios Litetiean
pmgenlumadsuldsunsuuagligideuldsunsuamsadeow 14 WWsunsuldiguwazazmnuin
FuninsiBeuntwinuuutspsguves ANSIC: Tagmsadsarnnsilévinisinuiunaimaaes
nsldarunivdues easglunnluszeznamiaasnuiluanuiusiugs ondgludulaildd
paxlniaes (C -Compilen) Tnanse uarsgluasfidnvasmsviautulieafutu Text Editor 1
aniilumsiededom siugliviniu dudomdnds 4 fu orsglusgluGenldsul anwiduey
Utitity 3u o Mldiduniesdonaniiusunsuvsdilasmeulvsamaiasyna AVR Sniinilne 9139bu
donldaoulnianiues “GNU AVR-GCC Toolchain? $31fU Library Function 98¢ AVR-Libcau
Utility #ldlunts Upload Code Tty AVR dufiazldves AVR Dude dnfugiidvunvndves AVR
Jusguduazdesmsuszandldau ansglulildussanninnisvhausnddulugn delddu

wumslumsuivusuazussgnaldau ordglulusduuuiadududounindsdy



2.4.3 syuuvun1si@eulusunsuuy Arduino

sUTl 24.1 nsidausiasywinsnaufiawed U Arduino
(n: hitps://bity/2kb7TAWA )

1. WeulUsunsuvumauinmes Enuyalusunsy Arduino IDE fsanunsaanillvanle

970 Arduino.cc/en/main/software

16

2. vinnnideulanlusunsuiseusesuds ligldnudensuvesn Arduino Alduaswunsiay Com

port

sUfr24:2 n19Een U Uase Arduing VidBanis upldad

(Fisn: hittps//bitlv/2koBZkf )

SUN 2.4 3 [HanuNpstEY @ompotueiuesa

(fiun: https://bit ly/2koBzKF )

3. natlu Verify Lilensavaeunrgndeduay Compile lanlusunsy andunauUploadldn
TUsunsuludeuada Arduino Wumieang USB wlasulnamisusosudiazuansdaninudiaans

“Done uploading” wazuainaziaainaunumdeulusunsulilaiud

sUf 2.4.4 N3 Upload TAnlUsunsa
(un: hitps//bitly/2koBzkf )
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2.4.4 93AUs2NaUA199VRIArduUIno Mega 2560

TX EEIARDUING . ORC

§ o mmy0F T TTALY

sercirmy

i pLECITIE LIRS |

|
i 13.vuiw ICSP
-

npgtalilo |

e

gu%“z.a.5 awUsznaunneArduine Mega 2560

1. Reset Button: Wully Reset Minmilasioanslid MCU Sunnsvihauln

2. MCU %84 Atmega16U2 18y MCU fivimiidifiu USB to Serial Ing Atresa2560 azinsa
fiu Computer W1 Atmegal6U2

. USBPort: Tfdusustariu Computer iadwivanlusinsaidr MCU wazsnelwliiuuadn

. wihgreuauimsidende USB meuausinIstione USB

. viaaalvuansaniug TX :uaﬂamumﬁaﬁ%’ayaﬁﬂé’&dqaaﬂlﬂ

. viaenlWiansdauy RX uonanuyisiositeyamdssuidn

. WATWTHUABUNTIAY 5V

. Power Jack: $ulwann Adapter lnefiussfiusgszuing 7-12 v

oo 00 N o AW

. Atmegaz560 i Mcu ﬁlﬁuuua%m Arduino

10. Power Port: Iliizsasuasaiiiagasnissnglnflsiuasesmeuen Uszneudelndes
+3.3V, 45V, GND, Vi,

11. I/OPort: wenanazidu Digital 1O wé Saddewdu dosfudygraeuden fausv A0-A15
12. [/OPort:Digital 1/0 #ausiv D22 fa D53

13. ICSP Port: Atmega2560 (unwesnlusunsu 256KB us 8KB gnltlae Bootloader

14. waenlwusnanue: venda1urIUasANSauYinaY

15. TWI : gasnisioansuuy 12C

16. UART:qﬂﬂiﬂjﬁﬁ’mﬁ’lﬁ%lULLaxdﬁﬁagaLLUUQB%diﬂ‘iﬁﬂ (Asynchronous )

17. I/OPort:Digital /O sausian D2 8¢ D13 uenantl asvinmihiiiue PWM
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2.5 Vibration Sensor

E‘U‘ﬁZ.B Vibration Sensor

('ﬁlil’l: https://circuit.rocks/vibration-sensor-module-sw-420.html )

w o : - A o« O ¢ 2 5
lugans19iuA Ly Vibration 'sensor SW420 wiedngianuduusinazlinondnania

@/

AaLNLIART LM393 aanunludnnins 1 uanlesgldlidynyiasanuniu 0 aunsadiuanals

£

Tunmmsasulanmsuniudsuaile

ey 4

2.5.1 ANEUNURAYDILBURBINSIAIUNISAUAZLTIDUY SWAE20

q

- FY I INATDIRDNNLIINDT LIM393 1830 +5 V waz 0V

4

- lolEseUsganm 3.3 - 5 V. nsznauszaial 15 JaauwsuwUs
2.5.2 8sAUszNaUAN99Y04 Vibration Sensor
NMCCA3V - 5V DC

GND
Digital Output

Signal Indicator

5U12.5.1 83AUTENDUAI9 VRS Vibration Sensor

(fisn: https://circuit.rocks/vibration-sensor-module-sw-420.html )
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2.6 swnnadedinvesiniifaegnelusavasfuiniesaud

fm A

NUVANINYD SA.UN BRANG HEARANTSALN nmihgudideiieairuaiuanuvaoadiy
wazdosfunisurndvludin assummemans sw.awnsui nannd nsdifnAneglusaududedin
audlngfindiladn Wumwsiznnenemels Wesannussguiilinai winmuaiudaene
melusoannsoueuliuududalu Lm'muiwyjﬁuﬁﬂ%ﬁa%ﬁmLfluLWi'lxmm%'aum&ﬂuﬁqa%u R
Tdanies 5 wilgamgilusassifivgeduauliausoogld mnagluseruly 10 wit Srmeasd
uagnely 30 wifidsdudedin “Unfsuneasinvenmnilia 37 swnwaides wAdofneglusail
AFEUgsY FuInTneasiuaudeusenuiluguiu vvesle usilefisaniisnnonmilailm
Manefgvgavhay annsdendunse wgamela tareitzmnatmgayinn mnaelindife
Tusarvznuluanmsaues udninuiuududnazidauazidodin® Jsandeyadenan il

aansoimualalunsRuRuNinneesatnsal ausaudaioulfogaiuviai
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undl 3
ac o (=Y = o
AL UUNITIVY

3.1 nstaanldansauas

1.) 1d8n Microcontroller Mmsnzaunalassnu lunilidenld Arduino Mega 25601512 fiAny
WYAMUTURLINDADAITIEITUY UBNTN nllgadlsmnduddontsmnaey

2) msdenld GSM Module luiliidanld GSM Module SIM900ALTaa LT nMAaadld GSM

f
(|

Module SuaU 91U GSM Module SIMB0OL WaMuINGSM Module SIM80OL lufldeaniavasnisds

1

wazSudyaaudes Bnmaudatashnisiaunnslusuiem

]
€ ol as

3) msidenld Sensor azavTUMIAReUlnTley 3 vilnfaoiufe 1PR. Sensor uduimasiisy
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#include<SoftwareSerial.h> i

#include <String.h>

#include <EEPROM.h> oo careme e

#include <TinyGPS++.h> .

SoftwareSerial NEO(10 , 11); // nvuav

TinyGPSPlus gps;

int input_Vibra = 26, input_PIRBack = 3, input_PIRFront = 2, input Door = 7, § e :

int Buzzer = 27, ledGreen = 31, ledRed = 30;

............................

int PIRFront, PIRBack, Door, Vibra, Engin, Order; 2

int Engin_Status;

float Enginvoltage;

...............................................

int start = 0;

int ind0, ind1, ind2, ind3, a, aa;

int EEaddress = 0;

int CallStat = 0;



String FirstNumber, SecoundNumber, sim900Answer, Incomingcall, savepassword,

usernumber, number, Message,

char CheckExitingNum, Checknum1, Checknum?2, num:;

int incom_sms = 0;

char locall = "http://maps.google.com?qg=";

float flat, flon;

unsigned long led time,
unsigned long led blinking f;
unsigned long LEDcurrentMillis;
unsigned long LEDpraviousMillis;
const long LEDinterval = 500;

int ledState = LOW;

unsigned long call_time ¢;

unsigned long wait_for_open_door;

i szniAsiaulen

L
> WNeadiaeiy

P g

i Hapou

.............................

> UsznAfauisineadiests

...............................................

unsigned long hold_Vibra_time, hold_PIRFront_time, hold PIRBack_time; ATIRAL

unsigned long start_time;

o



int hold Vibra = 0, hold_PIRFront = 0, hold_PIRBack = 0; J/Fulsdmsuiiuainsaduled

mwmamﬁ&
int old_hold Vibra = 0, old_hold_PIRFront = 0, old_hold_PIRBack = 0;

int old_Engin_Status = 0, old_Door = 0, old_PIRFront = 0, old_PIRBack = 0, old Order = 0,

old_Vibra = 0;

int *ptr_Order;//*** pointer \

int *ptr_incom_sms; //*¥** pointer

int *ptr_hold Vibra, *ptr_hold PIRFront, *ptr_hold_ PIRBack; Usznnadauls
: : : J , - yeaines
unsigned long *ptr_hold_Vibra time, *ptr_hold_PIRFront_time, *ptr_hold _PIRBack time) :
; 2 oo Jd Dl I 0, A\Vedl ¢ © dwiuldeu
//pointer FlUdsArudsniuaminsaasulatazinailunisiiuanvantiy :
Innfaridu

unsigned long *ptr_wait_for_open_door; //*** pointer

unsigned long *ptr_led_blinking f;

float *ptr_flat, *ptr_flon; j

void setup() {

Serial.begin(9600); | fistungn BUAD RATE s

Serial3.begin(9600),//GSM wiazgLngnd

NEQ.begin(9600); >



Serial3.println("ATEQ")/ sl smusdanunedines
delay(50);
Serial3.printn("ATH");

Serial3.println("AT+CNMI=2,2,0,0,0")//d sl sasudannuuddmasSenial siui

pinMode(input_Vibra, INPUT); N\

pinMode(ledGreen, OUTPUT); pinMode(ledRed, OUTPUT); // égqmiwm’j'u,ﬁmé’mb

. . AUUAADIUE
digitalWrite(ledGreen, LOW); digitalWrite(ledRed, LOW),//Za5lAluau : R
> PAIUAALTIN

pinMode(input_PIRFront, INPUT); ninMotlalinput PIRBack, INPUT)//mednlnsuAtee e | @ause

............................

pinMode(input_Door, INPUT)/&slsian 7 Suaghaiten

pinMode(Buzzer, QUTPUT); /

LEDcurrentMillis = millis();

ptr_Order = &Order; 1
ptr_wait_for_open_door = &wait for open_door;
ptr_incom_sms = &ncom_sms; s — :
ptr_hold Vibra = &hold Vibra; T

ptr_hold_PIRFront = &hold_PIRFront;

ptr_hold_PIRBack = &hold_PIRBack; J



ptr_hold Vibra_time = &hold Vibra_time; \

ptr_hold_PIRFront time = &hold_PIRFront_time;

ptr_hold_PIRBack_time = &hold_PIRBack_time;

ptr_flat = &flat;

ptr_flon = &flon;

ptr_led blinking_f = &led_blinking f; J

CallStat = 0;

void loop() {
Checknum1 = EEPROM Tead(0); Checknum2 = EEPROM read(12)/Iauuasiusn &

Engin = analogRead(A0)/lsuatautaanangs A

.....................

i Banetann
Enginvoltage = Engin * (5.0 / 1023.0)//AUaeugiu 2 Tilugm 10 b oinsad
Door = digitalRead(input_Doony/SuaranyUsegumauly > shapn

F ol luusd
PIRFront = digitalRead(input_PIRFront); PIRBack = digitalRead(input_PIRBack);//3uA191n PIR| sl

ywAuly

Vibra = digitalRead(input_Vibra); /



while (NEQ.available() > 0) \

gps.encode(NEQ.read();
_ I e
it (gps location fslipdated() > wastioya GPS Tnalaunds

flat = gps.location.lat(), 6;

flon = gps.location.lng(), 6;

detection(); // HNNTUMINSIATU

if(Door == 1 || Engin_Status =="1 || incom sms == 1) { \
digitalWrite(Buzzer, LOW):
digitalWrite(ledGreen, LOW); digitalWrite({ledRed,LOW);

!

//Serial.printin("Buzzer LOW") L Fannsvieuag

C mMedadseanie
CallStat = 0; : W

HRCLIGERR
Order = (;

start_time = millis();

it (millis() >= wait_for_open_door + 15000) //nm'saLﬂmﬂis@tﬁa%’u%’aﬂmuj

{



incom_sms = 0;

}
}
else if (Door == 0 && Engin_Status == 0 && incom_sms == 0) { = B P S
EANANANNIYINGIUN
Order = 1; > vl
}
PRI 2 e e R e e

if (Checknum1 I= "+' || Checknum2 = "+ { . A s

Order = 2; E’ﬂffﬁla'}u

Engin_Status = check engin(Enginvoltage);

if (Order == 1 && incom_sms ==0 && CallStat == Q) \
{
//digitalWrite(ledGreen, LOW); digitalWrite(ledRed, L OW); e :
>_ Gumsesadu
if (Engin_Status == 0 && Door == 0)
{

if (millis() >= start_time + 15000) { W



Serial.println("Starting detect");
if (hold_PIRFront == 1 && hold _PIRBack == 1 && CallStat == 0) \

{

L lwuesnsIaTums
Serial.println("PIR front and back detected"); wr vy :
>. waeulmlivantuag

// send_location_1st);//Ualitnameasu N

CallStat = call_1st();

Serial.print{"CallStat : "); Setlalprintin{CallStat); /

if (hold_PIRFront-== 1 || hold_PIRBack == 1) && hold_ Vibra == 1 && CallStat == o)\

{
Serial.println("One of PIR detected and Vibration detectedll!"); Tl
>~ W K
send_location_1st(); : v
PO
CallStat = call_1st0);

Serial.print("CallStat : "); Serial.println(CallStat):



f (Order == 2) ™~
{ F Gaduliduiinvuneas

> Q‘L%’muﬁp’qaaa
Order = saved_number_checking(Checknum1, Checknum2); :

if (Serial3.available®)

sim900Answer = Serial3.readString();

Serial.println(sim900Answer);

it (sim900Answer.startswWith!"\r\n+CM"))

L= 4 & ¥
AIUYBINIABANTNUTENIN

E'ﬂdO = SImQOOAnSWEFmdeXOf(“\ﬂ"), E luiﬂiﬂauiwjaLaa% LLag GSM

ind1 = sim900Answer indexOf("\n", ind0 + 1);
ind2 = sim900Answer.indexOf("+66");

savepassword = "

LN
?

usernumber =

",

Message = " }

for (a =indl + 1; a <= indl + 8; a++)




savepassword.concat(sim900Answer.charAt(a));

for(@a=ind2;a <ind2 + 12; a++)

usernumber.concat(sim900Answer.charAt(a));

for (a = indl + la/<= mdl+4.; a+4)

Message.concat(sim900Answer.charAt(a));

Serial.print("Message = ); Serial println{Message);

if (Message.startsWith("Step"))

stop_sms(usernumber);

save_num_from_sms(usemumber, savepassword),

if (sim900Answer.startsWith("\n\nRING"))//TAn119ae



call_reject();

\

if (sim900Answer.startsWith("\r\nBUSY") && CallStat == 1) {

Serial.printin("Call state : 1st User is BUSY"),

YW aEan 4w 2 o
Serial3.println("ATH"; - Weglinuimilsiamonozli

; . 55 d o
? lenmadwannuiiafanis
delay(50);

Fyhaulusyesinanis

CallStat = 11;

Serial.printin("CallStat = 11");

call_time_c =/mitlis();

i (sSim900Answer.startswith("\\nNO ANSWER") && CallStat == 1) {\
Serial.println("Call'state ¢ /1st.is NO ANSWER"):
Serial3.println("ATH");
delay(50); R —— :

| euesusnldSuanoaas

send_location 2nd(); | Baspiuesasaiud

call_2nd();

CallStat = 2;




if (sim900Answer.startsWith("\r\nBUSY") && CallStat == 2) \

Serial.printin("Call state : 2nd User is BUSY"); T N
| degldanunassinane gy

Serial3.println("ATH"; > lanadstonnuiiiennnis

F yhoudusseviiamils

delay(50);

CallStat = 21;

call_time_c = millis(),
}
if (sim900Answer.startsWith("\\nNO ANSWER") && CallStat == 2)  { \

Serial.println{"Calb;state< 2nd User is NO ANSWER");

HEEY ) - ' o o H
o K e : flfaunaedlineuiu azuda
Serial3.println("ATH"); > 3 :
L AUAREL R

Seriat_pq‘ilﬂ'm("Neither no ;’egponll\nStat]ng A{arm"); ............................................ -

CallStat = 22;

if (CallStat == 11)

if (millis() >= call_time_c + 10000)

Serial.println("Sending location to 2 nd User");



send_location_2nd();

call_2nd(); |

if (CallStat == 21)

digitalWrite(Buzzer, HIGH);

dy [ dl Y o U 14 dl = I gj 1 Y o ¥ € Y 14
wnanstiluenansnanulidwiunmsldnuienisfinwmintu eygalmiluldussleviaiunisen

I e~ & a U v agve & Y Y a = v & A ° v
lel’J'Tﬂiﬂﬂﬂs] NG @ﬂmﬂﬁqﬂmiﬁﬂﬂuﬂa%u@ﬁq LLagﬁ]ENE]’N@QfNLTI]'TGUENLE]ﬂﬁ’ﬁ“V‘]ﬂﬂiﬂmﬂﬂqﬁuqlﬂ‘lﬁﬁ



i (start == 0 || Engin_Status != old_Engin_Status || Door != old Door || hold PIRFront !=

old_hold_PIRFront || hold_PIRBack != old_hold PIRBack || Order != old_Order || hold Vibra I=

old_hold Vibra)

start = 1;

Serial.println("**
Serial.println(Enginvoltage);
Serial.print{"Engin status+");

if (Engin_Status == 0)

Serial.println("Engin off");

old_Engin Status = Engin Status;

f (Engin_Status == 1)

Serial.printn("Engin on");

old_Engin Status = Engin_Status;

* (Engin_Status == 2)

Serial.println("Unseleced");

{ AUIBINTLARINADEN

vlhaapauiamad




old Engin_Status = Engin_Status;

Serial.print("Door :");

if (Door == 0)

Serial.println("Closed");

old_Door = Door;

if (Door ==1)

Serial.println(*Opened");

old_Door = Door;

Serial.print("PIR front :"); Seriakprinttnthold _PIRFront); old ‘hold PIRFrent = hold PIRFront;
Serial.print("PIR back :"); Serial.printin(hotd-PiRBack);-old_hold_PIRBack = hold PIRBack;
Serial.print("Order :"); Serial.println(Order); old Order = Order,
if (hold Vibra == 1) {

Serial.println("Vibration : Detected!!");

old_hold Vibra = hold_Vibra;



r:'L'_w': {
Serial.println("Vibration : Detected non");

old_hold Vibra = hold Vibra;

Serial.println(i*xaxsskzet XK %% T N—_— "),

}

it ((hold_PIRFront == 1 || hold_PIRBack == 1) && CallStat == 0 && Order == )T P R

i A9IRduNIg

{ .
>-5 < 3
:indeulwafing

digitalWrite(ledGreen, HIGH); naes W LED

................................

else if ((hold_PIRFront == 0 && hold PIRBack == 0) && CallStat ==0 && Order == 1)

digitalWrite(ledGreen, LOW);

}
 (hold_Vibra == 1 && CallStat = 0&& Order == 1) ) | ypauans
{ RTI9UNNT
>' Augsifiausag
digitalWrite(ledRed, HIGH); waan W LED




else if(hold_Vibra == 0 && CallStat == 0 && Order == 1)

digitalWrite(ledRed, LOW);

if (CallStat == 1)

digitalWrite(ledRed, LOW);

it (millis() >= led time+70) {

led_time = millis);

if (ledState == LOW)

ledState = HIGH;

}tf,‘llﬁtt’:'

ledState = LOW;

digital\Write(ledGreen,ledState);

L uanadnIuEnsnghos

: waanlW LED

...............................................



else if (CallStat == 2) {
digitalWrite(ledGreen, LOW);
it (millis() >= led_time+70) {

led_time = millis();

 (ledState == LOW)

ledState = HIGH;

} else

ledState = LOW;

digitalWrite(ledRed, ledState);

if((CallStat == 11|| CallStat == 12) && Order==.1)
digitalWrite(ledRed, LOW);
i (millisO >= led_time+500) {
led_time = millis();

if (ledState == LOW)



ledState = HIGH;

} else

ledState = LOW;

ledState = HIGH;

}else

ledState = LOW,;

dy [ dl Y o U 14 dl = I gj 1 Y o ¥ € Y 14
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digitalWrite(ledRed, ledState);

int check_engin(float x)

int Engin_Status;

if (x >= 0 && x <= 2.90)

Engin_Status = 0y/MuN8AIUIRULATOY

else if (x >= 2.91 && x <= 3.20)

. | a -
Engin Status = 1;/%118A31UAALATES

else if (x »= 3.21 && x <= 3.90)

................................................
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Engin_Status = 2;//%18a1u31Unselected

return Engin_Status;

int call_1st()

//Serial3.printin("ATH");

delay(100);

//digitalWrite(ledGreen, HIGH); digitalWrite(ledRed, HIGH);
Serial3.print("ATD");

i,

FirstNumber = "

FC ="

for (a = O, = 11, a++)

num = EEPROM.read(a);

FirstNumber.concat{(num);

}
Serial3.print(FirstNumber); Serial3.println(";"); j
Serial.print("Calling 1st : "); Serial.printin(FirstNumber);

i Weduslaanisinsuiafen



CallStat = 1;
Serial.print("CallStat : "); Serial.printin(CallStat);

return CallStat;

int call_2nd() {
//Serial3.printn("ATH");
delay(100);
//digitalWrite(ledGreen, HIGH); digitalWrite(ledRed, HIGH);
Serial3.print("ATD});
FirstNumber = "

num ="

for (@ = 12;a <= 23 a++)

num = EEPROM.readfa);

FirstNumber.concat{(num);

Serial3.print(FirstNumber); Serial3.println(*;");
Serial.print(*Calling 2nd : "); Serial.println(FirstNumber);
CallStat = 2;

return CallStat;

J

...............................................
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int saved_number_checking(char Checknum1 , char Checknum?2) { \
 (Checknum1 != '+' && Checknum2 != '+
if (millis(>= LEDcurrentMillis + 100)

LEDcurrentMillis = millis();

if (ledState == LOW)

ledState = HIGH;

ledState = LOW;

digitalWrite(ledGreen, ledState); digital\Write(ledRed, ledState);

Order = 2;



else if (Checknum1 == '+' && Checknum?2 I= '+

if (millisQ) >= LEDcurrentMillis + 100)

LEDcurrentMillis = millis();

i (ledState == LOW)

ledState = HIGH;

}yelse

ledState = LOW;

digitalWrite(ledRed, ledState);

digitalWrite(ledGreen, HIGH);

Order = 2;

else if (Checknum1 = '+' && Checknum?2 == '+)



it (millisQ) >= LEDcurrentMillis + 100 )

LEDcurrentMillis + millis();

if (ledState == LOW)

digitalWrite(ledRed, HIGH);

Order = 2;

if (Checknum1 == '+ && Checknum2 == '+

number = "";
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Serial.print("1st User number : ");

for(@a=0;a<=11; a++);

num = EEPROM.read(a);

number.concat(num);

Serial.println(number);
number = "

Serial.print("2nd User number :");

for(a=12; a <= 23; a++);

num = EEPROM.réad(a);

number.concat{num);

Serial.printin(number);

digitalWrite(ledGreen, HIGH); digitalWrite(ledRed, HIGH);
delay(2000),

digitalWrite(ledGreen, LOW); digitalWrite(ledRed, LOW);

Order = 1;



return Order;

void call_reject() { \
Serial3.printin("AT+CLCC");
sim900Answer = Serial3.readString();
Serial.println(sim900Answer);
ind0 = sim900Answer.indexOf("0,0,\"0");

Incomingcall = ™,

for (int i =ind0 + 6; i <= IndQ + 14; i++)

Incomingcall.concat(sim900Answer.charAt(i));
Serial.print("incoming ‘eall number :0"); Serialprintindncemingcall);
FirstNumber = ",

SecoundNumber = ",

for(inti=3;i<=11; i++)

char ¢ = EEPROM.read(i); ]

FirstNumber.concat(c);



for {int i = 15; i <= 23; i++)

char ¢ = EEPROM.read(i);

SecoundNumber.concat(c);

Serial.print("FirstNumber :0"); Serial.println(FirstNumber):
Serial.print("SecoundNumber.:0%); -Serial. print (n{SecoundNumben);

if (Incomingcall != FirstNumber || Incomingcall |= SecoundNumber)

Serial3.println("ATH");

Serial.println("Phone number-is not match"):

void save_num_from_sms(String usernumber, String savepassword) { ™

W (SavepasswordStar‘tsW|th("123a5678"}) E.......I. ..................................... E
Wedutasnisniuiniuedan
: daannudin

Serial.printin("save 1st user");




for (@ = 0; a < usernumber.lencth(); a++)

EEPROM.put(a, usernumber.charAt(a));

Serial.print("1st User number : ")

for (@ = 0; a < usemumber.length(); a++)

num = EEPROMiread(a);. Setial priat(numm;

if (savepassword.startsWith("87654321"))

Serial.println("save 2nd user?;

for (@ = usernumber.length(); a < usernumber.lencth() + 12; a++)

EEPROM.put(a, usernumber.charAt(a - usernumber.length());

Serial.print("2nd User number : ");



for (@ = usernumber.lensth(); a < usernumber.length() + 12; a++)

num = EEPROM.read(a); Serial.print(thnum);

void stop_sms(String usernumber) {

i,

FirstNumber = "
SecoundNumber = "";

num =

for (a = 0; a <= 11; a++)

num = EEPROM.read(a);

FirstNumber.concat(num);

for (@ = 12; a <= 23; a++)

: Aadutiatinrssanianianulae

:dnpnudin



num = EEPROM.read(a);

SecoundNumber.concat(num);

it (usernumber == FirstNumber || usernumber == SecoundNumber)

*ptr Order = 0;

*ptr_incom_sms = 1,

*ptr_wait_for_open_door = millis();

void send_location 2nd0) {

n,

SecoundNumber = "

num ="

for (@ = 12; a <= 23; a++)

num = EEPROM.read(a);

SecoundNumber.concat(num);

...............................................
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Serial.print("Sending to number :"); Serial.println(SecoundNumber);
Serial3.println('AT+CMGF=1\");,  //#adrlifu TEXT mode
delay(1500);

Serial3.print("AT+CMGS = \""); Serial3.print(SecoundNumber), Serial3.println("\""); /e s

Somnulufiueduansnis
delay(1500);
Serial3.print("Child in carhelp!'Car-location is below\n");

Serial3.print("Lattitude : "); Serial3.print(*ptr flat, 6); Serial3 print("\nlongitude :);

Serial3.print(*ptr flon;6);
Serial3.print("\nGoogle map..");

Serial3.print(laca); Serial3grint(*ptrflat, 6}/ Sefial3iprint(!,"); Serat3iprintli*ptr-flon, 6); //

Joyaurliiin
delay(1000);
Serial3.println((char)26);//the ASCIl code of the ctrl+z is 26
delay(1000),
Serial3.printtn();
Serial.printin(" Done sending location");

delay(20000);

void send_location_1st() {



",

FirstNumber = ",

num =

for(a=0;a <= 11; a++)

num = EEPROM.read(a);

FirstNumber.concat(num);

Serial.print("Sending to number :"); Serial.pirtin(SecoundNumber);
Serial3.printn(AT+EMGF=1N:  //dsantonidu TEXT mode
delay(1500);

Serial3.print"AT+CMGS = \"); Serial3.print(FirstNumber); Serial3println(\"); //a1ddsdanan

TUfiasvanems
delay(1500);
Serial3.print("Child in car helpllCar loeation is below\n");

Serial3.print{("Lattitude : "); Serial3.printptr_flat; 6} "Sefaldprint("\nlongitude : ")

Serial3.print{*ptr_flon, 6);
Serial3.print("\nGoogle map : ")

Serial3.print(loca); Serial3.print(*ptr_flat, 6); Serial3.print(","); Serial3.printin(*ptr_flon, 6); //

Toyaurliifia

delay(1000);



Serial3.printin((char)26);//the ASCIl code of the ctrl+z is 26
delay(1000)

Serial3.println(};

Serial.printin(" Done sending location"),

delay(20000);

void detection() { \
/7 Serial.print("Enginvoltage :"); Serial.println{Enginvoltage);

i (Vibra == 1) // dawtheabiinuanluududussasamils

*ptr_hold Vibra =1;

*ptr_hold Vibra_time = millis();

L oedugiaunisagaaay

it (millis() >= hold Vibra_time, +2000)

*ptr hold Vibra = 0;

if (PIRFront == 1)




*ptr_hold_PIRFront = 1;

*ptr_hold_PIRFront_time = millis();

it (millis) >= hold PIRFront_time + 500)

*ptr hold PIRFront = 0;

if (PIRBack == 1)

*otr_hold_PIRBack = 1:

*ptr_hold PIRBack:time = miltis();

if (millis() >= hold_PIRBack_time + 500)

*ptr_hold PIRBack = 0;
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LM317 3-Terminal Adjustable Regulator

1 Features 3 Description
+  Output Voltage Range Adjustable The LM317 device is an adjustable three-terminal
From 1.25 V to 37 V positive-voltage regulator capable of supplying more

than 1.5 A over an output-voltage range of 1.25 V to
* Output Current Greater Than 1.5 A 37 V. It requires only tveo externgal resig‘.tors to set the
« Internal Short-Circuit Current Limiting output voltage. The device features a typical line
«  Thermal Overload Protection regulation of 0.01% and typical load regulation of
0.1%. It includes current limiting, thermal overload
protection, and safe operating area protection.
” : Overload protection remains functional even if the
2 Applications ADJUST terminal is disconnected.

« ATCA Solutions

« DLP: 3D Biometrics, Hyperspectral Imaging,

*  Qutput Safe-Area Compensation

Device Information"

Optical Networking, and Spectroscopy gt UINBER REREAGE BODYSIZE (NOM)
. DVR and DVS LM317DCY SOT-223 (4) 6.50 mm x 3.50 mm
. Desktop PC LM317KCS TO-220 (3) 10.16 mm x 9.15 mm
. Didital Sianage and Still Camera LM317KCT TO-220 (3) 10.16 mm x 8.59 mm

g egin LM317KTT TO-263 (3) 10.16 mm = 9.01 mm

« ECG Electrocardiogram RN L Y. ! 5 . W
+ EV HEV Charger: Level 1, 2, and 3 0 th[;r:nd%ﬁ;; dztgas"hjg?s' il '\ (i
+ Electronic Shelf Label \\
- Energy Harvesting Battery-Charger Circuit
. i RS

Ethernet Switch . A B
- FembuBase Sweigy . vy — INPUT  OUTPUT |—wy
= Fingerprint and Iris Biometrics

ADJUST R1

«  HVAC: Heating, Ventilating, and Air Conditioning 2400
+ High-Speed Data Acquisition and Generation s
« Hydraulic Valve -

+ |P Phone: Wired and Wireless 24 kO
* Intelligent Occupancy Sensing 1 1

* Motor Control: Brushed DC, Brushless DG, Low- Copyright © 2016, Texas Instrun;enis \ncorpor;ited
Voltage, Permanent Magnet, and Stepper Motor 4

+ Point-to-Point Microwave Backhaul

* Power Bank Solutions

»  Power Line Communication Modem

* Power Over Ethernet (PoE)

« Power Quality Meter

»  Power Substation Control

« Private Branch Exchange (PBX)

»  Programmable Logic Controller

« RFID Reader

+ Refrigerator

¢ Signal or Waveform Generator

+ Software Defined Radio (SDR)

*  Washing Machine: High-End and Low-End
+ X-ray: Baggage Scanner, Medical, and Dental

An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
intellectual property matters and other important disclaimers. PRODUCTION DATA.
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4 Revision History

Changes from Revision W (January 2015) to Revision X

+ Changed body size dimensions for KCS TO-220 Package on Device information table ...

Changed body size dimensions for KTT TO-263 Package on Device information table ...............cooiiiiciiiiicieee
+ Changed Vg Output Voltage max value from 7 to 37 on Recommended Operating Conditions table ............ccccccvooeeeeenn.... 4
* Added min value to lg Output Current in Recommended Operating Conditionstable ..............c...ccoooveiiieiiie e 4
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Deleted Section 9.3.6 "Adjusting Multiple On-Card Regulators with a Single Control™ ..o 13
* Updated Adjustsable 48 Red@later Circuitsgtaphio ... Salldl...... B S o 880 . i, 16
* Added Receiving Notification of Documentation Updates section and Community Resources Section ............ccccccev e, 19
Changes from Revision V (February 2013) to Revision W Page
+ Added Applications, Device Information table, Pin Functions table, ESD Ratings table, Thermal Information table,

Feature Description section, Device Functional Modes, Application and Implementation section, Power Supply

Recommendations section, Layout section, Device and Documentation Support section, and Mechanical,

Packaging, and Orderable Information section. My, - T ... oiveamareases sieima s it asassisa e st et ss o s e e on 1
+  Deleted Ordering INformation TADIE. ...........oiiiii et ettt en e 1
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5 Pin Configuration and Functions

DCY Package KCS or KCT Package
3-Pin SOT-223 3-Pin TO-220
Top View Top View
= - ': 3 INPUT
apwust [] 1 1O Y E— T T
=]
|
output [ 2 4 :| OuTPUT L | ADJUST
INPUT : 3 Not to scale
S
Not to scale
KTT Package
3-Pin TO-263
Top View
ET A _Urn-th—H < Ag- {07
z |
B - OUTPUT
[e) |
N =L Tee Y TS\ abJusT
Not to scale
Pin Functions
PIN _ ‘
T0-263, 5 ) 1o DESCRIPTION
NAME T0-220’ SOT-223 7
ADJUST 1 1 | Output voltage adjustment pin. Connect to a resistor divider to set Vg
INPUT 3 3 | Supply input pin
QUTPUT 2 2,4 (o] Voltage output pin

Copyright © 1997-2016, Texas Instruments Incorporated
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6 Specifications

6.1 Absolute Maximum Ratings

over virtual junction temperature range (unless otherwise noted)!"

MIN MAX| UNIT
Vi = Vo Input-to-output differential voltage 40 \%
I Operating virtual junction temperature 150 °C
Lead temperature 1,6 mm (1/16 in) from case for 10 s 260 °C
Teig Storage temperature -85 150 G

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under Recommended Operating
Conditions is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

6.2 ESD Ratings

\ : MAX UNIT
o Human body model (HBM), per ANSVESDA/JEDEC JS-001(1) 2500 :
Viesp) Electrostatic discharge = = > \%
Charged device model (CDM), per JEDEC specification JESD22-C101(2) 1000

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.

6.3 Recommended Operating Conditions

MIN MAX| UNIT
Vo Output voltage 1.25 37 \%
V), —Vp Input-to-output differential voltage ] 40 \
lo Output current 0.01 1.5 A
T, Operating virtual junction temperature 0 125 C
6.4 Thermal Information
THERMAL METRIC | sorazy| G020 | (o220 | (o2ey | UNT
A 4 PINS 3PINS ___3PINS 3PINS
Roua) Junction-to-ambient thermal resistance 66.8 23.5 37.9 38.0 °C/wW
Rayciopy Junction-to-case (top) thermal resistance 43.2 15.9 51.1 36.5 °CIW
Ry Junction-to-board thermal resistance 16.9 7.9 28.2 18.9 °C/W
T Junction-to-top characterization parameter 36 3.0 13.0 6.9 °CIW
Wi Junction-to-board characterization parameter 16.8 7.8 22.8 17.9 °C/W
Ryjc(boty Junction-to-case (bottom) thermal resistance NA 0.1 42 11 °C/wW

(1) For more information about traditional and new thermal metrics, see the Semiconducfor and IC Package Thermal Metrics application

report.
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6.5 Electrical Characteristics
over recommended ranges of operating virtual junction temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS () MIN TYP MAX| UNIT
) L T,=25C 0.01 0.04
Line regulation @ Vi -Vp=3Vtod40V %IV
T,=0°Cto 125°C 0.02 0.07
Capy® =10 pF, Vo5V 25 mV
) T,=25C Voz5V 0.1 05| %Vg
Load regulation lg =10 mA to 1500 mA
VoS5V 20 70| mv
T,=0°C to 125°C
Vo25V 0.3 15| %Vo
Thermal regulation 20-ms pulse, T,=25°C 0.03 0.07 | %Vo/W
ADJUST terminal current 50 100 BA
Change in _ =
ADJUST terminal current V) =Vo=25V1t040V,Pps20W, lIg=10 mA to 1500 mA 0.2 5 A
Reference voltage Vi =Vg=3V1to40V,Pp=20W, Ig =10 mA to 1500 mA 1.2 1.25 1.3 \
Output-voltage = e o 0
temperature stability Ty= G 12908 OF BVe
Minimum load current -
to maintain regulation Vi = Vo 350N 22 )
) Vi -V 215V, Pp < Pyax'¥ 15 29
Maximum output current 7 A
V, =Vg =40V, Pp < Ppax, T;=25C 0.15 0.4
RMS output noise veltage |, _ o
(% of Vo) f=10 Hz to 10 kHz, T,=25°C 0.003 %Vo
: - Cany =0 pEW 57
Ripple rejection Vo=10V, f=120 Hz 3 dB
Capy = 10 uF® 62 64
Long-term stability T, =25°C 0.3 1| %/1k hr

(1) Unless otherwise noted, the following test conditions apply: |[V| = Vp| =5V and lgyax = 1.5 A, T, = 0°C to 125°C. Pulse testing

techniques are used to maintain the junction temperature as close to the ambient temperature as possible.
(2) Line regulation is expressed here as the percentage change in autput voltage per 1-V change at the input.
(3) Capy is connected between the ADJUST terminal and GND.
(4) Maximum power dissipation is a function of T (max), 8,4, and T,. The maximum allowable power dissipation at any allowable ambient
temperature is Pp = (T (max) — Ta) / 0,4. Operating at the absolute maximum T, of 150°C can affect reliability.

Copyright © 1997-2016, Texas Instruments Incorporated
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6.6 Typical Characteristics
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Figure 1. Load Regulation Figure 2. Load Regulation
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Typical Characteristics (continued)

76 90— —
. T
70 -0 |- Vour=10V L
| T~ loyr=500 mA oy = DTF
-65 ‘\ 70 |- Ta=25°C h H H
y :\ 9 [Tl | [ !
| -60 | -60 N
c c
g \ g L ” N
9 .55 2 .50 =10 pFDb,
£ \ H )
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Figure 7. Ripple Rejection Figure 8. Ripple Rejection
vs Output Voltage vs Frequency
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7 Detailed Description

7.1 Overview

The LM317 device is an adjustable three-terminal positive-voltage regulator capable of supplying up to 1.5 A
over an output-voltage range of 1.25 V to 37 V. It requires only two external resistors to set the output voltage.
The device features a typical line regulation of 0.01% and typical load regulation of 0.1%. It includes current
limiting, thermal overload protection, and safe operating area protection. Overload protection remains functional
even if the ADJUST terminal is disconnected.

The LM317 device is versatile in its applications, including uses in programmable output regulation and local on-
card regulation. Or, by connecting a fixed resistor between the ADJUST and OUTPUT terminals, the LM317
device can function as a precision current regulator. An optional output capacitor can be added to improve
transient response. The ADJUST terminal can be bypassed to achieve very high ripple-rejection ratios, which are
difficult to achieve with standard three-terminal regulators.

7.2 Functional Block Diagram
Input

i

4

Over Temp &
Over Current

Ad. I:]_ Protection
]

Output

7.3 Feature Description

7.3.1 NPN Darlington Output Drive

NPN Darlington output topology provides naturally low output impedance and an output capacitor is optional, 3-V
headroom is recommended (V| — V) to support maximum current and lowest temperature.

7.3.2 Overload Block

Over-current and over-temperature shutdown protects the device against overload or damage from operating in
excessive heat.

7.3.3 Programmable Feedback

Op amp with 1.25-V offset input at the ADJUST terminal provides easy output voltage or current (not both)
programming. For current regulation applications, a single resistor whose resistance value is 1.25 V/lg and power
rating is greater than (1.25 V)le should be used. For voltage regulation applications, two resistors set the output
voltage.

8 Submit Documentation Feedback Copyright © 1997-20186, Texas Instruments Incorporated
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7.4 Device Functional Modes

7.4.1 Normal Operation

The device OUTPUT pin will source current necessary to make OUTPUT pin 1.25 V greater than ADJUST
terminal to provide output regulation.

7.4.2 Operation With Low Input Voltage

The device requires up to 3-V headroom (V, — V) to operate in regulation. The device may drop out and
OUTPUT voltage will be INPUT voltage minus drop out voltage with less headroom.

7.4.3 Operation at Light Loads

The device passes its bias current to the OUTPUT pin. The load or feedback must consume this minimum
current for regulation or the output may be too high. See the Electrical Characteristics table for the minimum load
current needed to maintain regulation.

7.4.4 Operation In Self Protection

When an overload occurs the device shuts down Darlington NPN output stage or reduces the output current to
prevent device damage. The device will automatically reset from the overload. The output may be reduced or
alternate between on and off until the overload is removed.

Copyright © 1997-2016, Texas Instruments Incorporated Submit Documentation Feedback 9
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8 Application and Implementation

NOTE
Information in the following applications sections is not part of the Tl component
specification, and Tl does not warrant its accuracy or completeness. TI's customers are
responsible for determining suitability of components for their purposes. Customers should
validate and test their design implementation to confirm system functionality.

8.1 Application Information

The flexibility of the LM317 allows it to be configured to take on many different functions in DC power
applications.

8.2 Typical Application

D1
1N4002

H»

Input Output
Vi O—¢ F LM317 5 ° ——0 Vo
Adjust R1
2400
A D2
Vier =1.25V 1N4002
Iadj
= =2 3Cq
0.1 uF ® 1.0 pF

Rz == CanJ

£18

|]i—0

Copyright ©@ 2016, Texas Instruments Incorporated

Figure 9. Adjustable Voltage Regulator

8.2.1 Design Requirements

R1 and R2 are required to set the output voltage.

Cap, is recommended to improve ripple rejection. It prevents amplification of the ripple as the output voltage
is adjusted higher.

Ci is recommended, particularly if the regulator is not in close proximity to the power-supply filter capacitors. A
0.1-uF or 1-pF ceramic or tantalum capacitor provides sufficient bypassing for most applications, especially
when adjustment and output capacitors are used.

Co improves transient response, but is not needed for stability.

Protection diode D2 is recommended if Cpp, is used. The diode provides a low-impedance discharge path to
prevent the capacitor from discharging into the output of the regulator.

Protection diode D1 is recommended if Cg is used. The diode provides a low-impedance discharge path to
prevent the capacitor from discharging into the output of the regulator.

8.2.2 Detailed Design Procedure

Vq is calculated as shown in Equation 1. 14p, is typically 50 yA and negligible in most applications.

Vo = Vrer (1 +R2/R1) + (lapy x R2) (1)

10
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Typical Application (continued)
8.2.3 Application Curves
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Cupy= 10 uF
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Figure 10. Line-Transient Response Figure 11. Line-Transient Response
8.3 System Examples
8.3.1 0-V to 30-V Regulator Circuit
R, +R
Here, the voltage is determined by 1
LM317
+35V—?— INPUT  OUTPUT Vo
ADJUST
120
hacq R2
TS0 pF 3kQ
Figure 12. 0-V to 30-V Regulator Circuit
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System Examples (continued)

8.3.2 Adjustable Regulator Circuit With Improved Ripple Rejection

C2 helps to stabilize the voltage at the adjustment pin, which helps reject noise. Diode D1 exists to discharge C2

in case the output is shorted to ground.

Vi ———e—

LM317
INPUT

ADJUST

OUTPUT

c1
™ 0.1 pF

5kQ

10 pF

D1
1N4002

Vo

1uF

Figure 13. Adjustable Regulator Circuit with Improved Ripple Rejection

8.3.3 Precision Current-Limiter Circuit

This application limits the output current to the Iy in the diagram.

Vi

| INPUT

LM317
OUTPUT
ADJUST

s

R1

limit

R1

Figure 14. Precision Current-Limiter Circuit

8.3.4 Tracking Preregulator Circuit

This application keeps a constant voltage across the second LM317 in the circuit.

R2
720Q
o AMN
R1
ADJUST e
v, —@— INPUT  OUTPUT
LMty LM317
INPUT  OUTPUT Vo
ADJUST R3
a4 120 0
T 0.4 pF c2
1uF
R4
1kQ

T

Figure 15. Tracking Preregulator Circuit
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System Examples (continued)
8.3.5 1.25-V to 20-V Regulator Circuit With Minimum Program Current

Because the value of Vgge is constant, the value of R1 determines the amount of current that flows through R1
and R2. The size of R2 determines the IR drop from ADJUSTMENT to GND. Higher values of R2 translate to
higher VOUT'

Ry (@)
(R'] + R2)min = Volreg(min) (3)
LM317
v, — INPUT  OUTPUT Vo
ADJUST R1
1.2 kQ
R2
20 kQ
Figure 16. 1.25-V to 20-V Regulator Circuit With Minimum Program Current
8.3.6 Battery-Charger Circuit
The series resistor limits the current output of the LM317, minimizing damage to the battery cell.
Vour = 1.25V x| 2
R1+1 (4)
lout(short) = 1244
RS (5)
Output impendance =RS x[ R2
R1+1 (6)
Rs
LM317 020
Vi — INPUT  OUTPUT AMAY
ADJUST R1
240 Q)
R2
2.4 kQ
Copyright © 2016, Texas Instruments Incorporated
Figure 17. Battery-Charger Circuit
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System Examples (continued)
8.3.7 50-mA Constant-Current Battery-Charger Circuit

The current limit operation mode can be used to trickle charge a battery at a fixed current. lgyg = 1.25V + 24 Q.
V| should be greater than Vgat + 4.25 V. (1.25 V [Vgee] + 3 V [headroom])

LM317
Vi — INPUT OUTPUT

240

ADJUST

Figure 18. 50-mA Constant-Current Battery-Charger Circuit

Il

8.3.8 Slow Turn-On 15-V Regulator Circuit

The capacitor C1, in combination with the PNP transistor, helps the circuit to slowly start supplying voltage. In the
beginning, the capacitor is not charged. Therefore output voltage starts at Vg + Vgg + 1.25V =0V + 0.65 V +
1.25V = 1.9 V. As the capacitor voltage rises, Vg7 rises at the same rate. When the output voltage reaches the
value determined by R1 and R2, the PNP will be turned off.

LM317
Vi — INPUT  OUTPUT

Vo=15V

D1
1N4002

ADJUST

c1
25 uF

Figure 19. Slow Turn-On 15-V Regulator Circuit

8.3.9 AC Voltage-Regulator Circuit

These two LM317s can regulate both the positive and negative swings of a sinusoidal AC input.

7

LM317
V; — INPUT OUTPUT

ADJUST 480 O 1200

12 Vipp) 6 Vo(pp)
4800 2W(TYP)
ADJUST
v, — INPUT  OUTPUT
LM317
Figure 20. AC Voltage-Regulator Circuit
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System Examples (continued)
8.3.10 Current-Limited 6-V Charger Circuit

As the charge current increases, the voltage at the bottom resistor increases until the NPN starts sinking current
from the adjustment pin. The voltage at the adjustment pin drops, and consequently the output voltage
decreases until the NPN stops conducting.

LM317
Vi; — INPUT  QUTPUT

ADJUST R1
240 O

1.1 kQ

=
P

Figure 21. Current-Limited 6-V Charger Circuit

R2
3

8.3.11 Adjustable 4-A Regulator Circuit

This application keeps the output current at 4 A while having the ability to adjust the output voltage using the
adjustable (1.5 kQ in schematic) resistor.

Copyright © 1997-2016, Texas Instruments Incorporated Submit Documentation Feedback 15
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System Examples (continued)
LM317
3 020
V) INPUT OUTPUT
ADJUST
LM317
INPUT OUTPUT
ADJUST
..—’ 45Vio25 V
LM317
INPUT OUTPUT
ADJUST
»—i—«/vw—o
100 Q
L‘k //_
TLOB4 150 O
_~1 2N2905 + |
N
200 pF =~~~
— P> 15k0
Copyright © 20186, Tex;s Instruments Incorporated
Figure 22. Adjustable 4-A Regulator Circuit
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System Examples (continued)
8.3.12 High-Current Adjustable Regulator Circuit

The NPNs at the top of the schematic allow higher currents at Vgt than the LM317 can provide, while still
keeping the output voltage at levels determined by the adjustment pin resistor divider of the LM317.

TIP73
w 5000
e AN L]
Vi—e
5kQ
29 ) LM317
INPUT  QUTPUT Vo
ADJUST IN4GD2

=~ 10 pF = 47 uF

Figure 23. High-Current Adjustable Regulator Circuit
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9 Power Supply Recommendations

The LM317 is designed to operate from an input voltage supply range between 1.25 V to 37 V greater than the
output voltage. If the device is more than six inches from the input filter capacitors, an input bypass capacitor, 0.1
uF or greater, of any type is needed for stability.

10 Layout

10.1 Layout Guidelines

Tl recommends that the input terminal be bypassed to ground with a bypass capacitor.

The optimum placement is closest to the input terminal of the device and the system GND. Take care to
minimize the loop area formed by the bypass-capacitor connection, the input terminal, and the system GND.

For operation at full rated load, TI recommends to use wide trace lengths to eliminate | x R drop and heat
dissipation.

10.2 Layout Example

5 I o
l OUTPUT

ouTt l——‘

(@]

Ground

R2

]

High

] } Power
High Input
r & Frg)?::sr\:y Bypass
Capacitar | 0. 1HF 10F Capasitor
T R1
ad]
Ground

ano/ray [
1ndLNo- ]
LNdNI

|

Figure 24. Layout Example
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11 Device and Documentation Support

11.1 Receiving Notification of Documentation Updates

To receive notification of documentation updates, navigate to the device product folder on ti.com. In the upper
right corner, click on Alert me to register and receive a weekly digest of any product information that has
changed. For change details, review the revision history included in any revised document.

11.2 Community Resources

The following links connect to Tl community resources. Linked contents are provided "AS IS" by the respective
contributors. They do not constitute Tl specifications and do not necessarily reflect Tl's views; see Tl's Terms of
Use.

TI E2ZE™ Online Community TI’s Engineer-to-Engineer (E2E) Community. Created to foster collaboration
among engineers. At eZe.ti.com, you can ask questions, share knowledge, explore ideas and help
solve problems with fellow engineers.

Design Support TI's Design Support Quickly find helpful E2E forums along with design support tools and
contact information for technical support.
11.3 Trademarks

E2E is a trademark of Texas Instruments.
All other trademarks are the property of their respective owners.

11.4 Electrostatic Discharge Caution

This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled with
appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

m ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may be more
susceptible to damage because very small parametric changes could cause the device not to meet its published specifications.

11.5 Glossary

SLYZ022 — TI Glossary.
This glossary lists and explains terms, acronyms, and definitions.

12 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
&) Drawing Qty @ ®) @ (4/5)
LM317DCY ACTIVE S0T-223 DCY 4 80 Green (RoHS CU SN Level-2-260C-1 YEAR Oto 125 L3 R e
& no.Sb/BY) P
LM317DCYG3 ACTIVE S0OT-223 DCY 4 80 Green (RoHS CU SN Level-2-260C-1 YEAR 0to 125 L3
LM317DCYR ACTIVE SOT-223 DCY 4 2500  Green (RoHS CU SN Level-2-260C-1 YEAR 0to 125 L3
& no Sh/Br) i
LM317DCYRG3 ACTIVE SOT-223 DCY 4 2500 Green (RoHS CU SN Level-2-260C-1 YEAR 0to 125 L3
& no Sb/Br) Samples
LM317KCS ACTIVE TO-220 KCS 3 50 Pb-Free CU SN N/ A for Pkg Type 0to 125 LM317 e
(RoHS) L
LM317KCSE3 ACTIVE TO-220 KCS 3 50 Pb-Free CU SN N / A for Pkg Type 0to 125 LM317 TR
(RoHS) P
LM317KCT ACTIVE TO-220 KCT 3 50 Pb-Free CU SN N/ A for Pkg Type 0to 125 LM317 e roiin
(RoHS)
LM317KTTR ACTIVE DDPAK/ KTT 3 500 Green (RoHS CU SN Level-3-245C-168 HR 0to 125 LM317 Samples
TO-263 & no Sb/Br)
LM317KTTRG3 ACTIVE DDPAK/ KTT 3 500 Green (RoHS CU SN Level-3-245C-168 HR 0to 125 LM317 Samples
TO-263 _& no Sb/Br) \| = P B

M The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production ta support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@) Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check http://www.ti.com/productcontent for the latest availability
information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.

Green (RoHS & no Sh/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)
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& MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
) There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

5) Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

®) ead/Ball Finish - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead/Ball Finish values may wrap to two lines if the finish
value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that itis provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall Tl's liability arising out of such information exceed the total purchase price of the Tl pari(s) at issue in this document sold by TI to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A + KO
G} G} @ O {> @& © {3
Reel L
Diameter
| Cavity +] AD ]+
: A0 | Dimension designed to accommodate the component width
i B0 | Dimension designed to accommodate the component length
| K0 | Dimension designed to accommodate the component thickness
v W _| Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
{ Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
Ol Q- W@ 8- 0| 1O (77 Sprocket Holes
| 1
T ]
Q1 L Q2 Q1 L Q2
A==T=-4 4 -—=1-+1
Q31 Q4 Q3 Q4 User Direction of Feed
5% 4 4 |
T T
7
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins | SPQ Reel Reel AD BO K0 P1 w Pin1
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) W1 (mm)
LM317DCYR S0T-223( DCY 4 2500 330.0 12.4 7.0 7.42 2.0 8.0 12.0 Q3
LM317DCYR SOT-223( DCY 4 2500 330.0 12.4 6.55 | 7.25 1.9 8.0 12.0 Q3
LM317DCYR SOT-223( DCY 4 2500 330.0 12.4 705 | 74 1.9 8.0 12.0 Q3
LM317KTTR DDPAK/| KTT 3 500 330.0 24.4 10.8 | 16.3 | 5.11 | 16.0 | 24.0 Q2
TO-263
LM317KTTR DDPAK/| KTT 3 500 330.0 24.4 10.8 | 16.1 49 16.0 | 24.0 Q2
TO-263
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TAPE AND REEL BOX DIMENSIONS
A
P
¢
> PR
| B - gt -
Ve e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
LM317DCYR SOT-223 DCY 4 2500 350.0 334.0 47.0
LM317DCYR SOT-223 DCY 4 2500 336.0 336.0 48.0
LM317DCYR S0T-223 DCY 4 2500 340.0 340.0 38.0
LM317KTTR DDPAK/TO-263 KTT 3 500 340.0 340.0 38.0
LM317KTTR DDPAK/TO-263 KTT 3 500 350.0 334.0 47.0
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MECHANICAL DATA

KTT (R—PSFM—G3)

PLASTIC FLANGE—MOUNT PACKAGE

10,67 4 . :-g:
9,65 ;
le— 6,22 Min —»] L8,
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—> +— —|o>
|00

/— Exposed Thermal Tab
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l 9,65
1 . 8,38 L
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NRIC 0.0
S 3 i
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NOTES:  A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion. Mold flash or protrusion not to exceed 0.005 (0,13) per side.

Z& Falls within JEDEC TO-263 variation AA, except minimum lead thickness and minimum exposed pad length.
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LAND PATTERN DATA

KTT (R-PSFM—G3)

PLASTIC FLANGE—MOUNT PACKAGE

Example Board Layout
(Note C)

10,7

Copper Area

(Note F)

4

I //_\KIW

L

/
/
/

/ Non

S

Solder Mask Defined Pad

Pad Geometry
(Note C)

0,07
All Around

Example
Solder Mask Opening

(Note E)

Example Stencil Design

(Note D)

10,6

0,95—

4208208-2/C 08/12

NOTES: A. All linear dimensions are in millimeters.

oom

This drawing is subject to change without notice.
Publication IPC-SM-782 is recommended for alternate designs.
Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release.

Customers should contact their board assembly site for stencil design recommendations. Refer to IPC-7525.

m

Customers should contact their board fabrication site for solder mask tolerances between and around
signal pads.

F. This package is designed to be soldered to a thermal pad on the board. Refer to the Product Datasheet
for specific thermal information, via requirements, and recommended thermal pad size. For thermal pad

sizes larger than shown o solder mask defined pad is recommended in order to maintain the solderable
pad geometry while increasing copper area.
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MPDS094A — APRIL 2001 — REVISED JUNE 2002
e —

e
DCY (R-PDSO-G4) PLASTIC SMALL-OUTLINE
6,70 (0.264)
6,30 (0.248)
| 3,10 (0.122
5 2,90 (0.114)
|
T
1 f
7,30 (0.287) ' 3,70 (0.146)
6,70 (0.264) | 3,30(0.130)
| 1
ﬂ ¢ Gauge Plane
1 ' 2 3
S g _0 25 (0.010
0,84 (0.033) 0°=10° ’
2,30 (0.091) — = 0,66 (0.026) ——
4,60 (0.181) 010(0.004) @ — 0,75(0.030) MIN
1,70 (0.067)
1,80 (0.071) MAX — 1,50 (0.059)
.- 0,35 (0.014)
0,23 (0.009)
- Seating Plane <A~ H T
0,10 (0.0040) [ ]0,08 (0.003)
0,02 (0.0008)
4202506/B 06/2002
NOTES: A. Alllinear dimensions are in millimeters (inches).
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion.
D. Falls within JEDEC TO-261 Variation AA.
e SN e = |
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LAND PATTERN DATA

DCY (R—PDSO—-G4) PLASTIC SMALL OUTLINE
Example Board Layout Example Stencil Design
0.125 Thick Stencil
(Note D)
(3,25) (3.25)
f N
f— e t— - -—1(2,15) —— - —-—1(2,15)
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| | 1
-— -t N - — oL b L1 3y(215)
1 1 | }
g:;auils —/ I | e I I
Below «—(2,3)-——' L(2.3)—~
i ¢
T1L &9y Papivais A
Ty ¢ 3 it
Solder Mask Opening i | Pad Geometry
|
(2,15) Pad G t (2,15)1 | Solder Mask Opening
| /— ad Geometry : /—

= |
i il
(0,07) Max——l=— (0,07) Min——]l—
All Around All Around

Example, non—solder mask defined pad.

Example, solder mask defined pad.
(Preferred)

4210278/C 07/13

NOTES:

© 0>

Al linear dimensions are in millimeters.

This drawing is subject to change without notice.

Publication IPC-7351 is recommended for alternate designs.

Laser cutting apertures with tropezoidal walls and also rounding corners will
offer better paste release. Customers should contact their board assembly

site for stencil recommendations. Refer to IPC 7525 for stencil design
considerations.
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PACKAGE OUTLINE

KCS0003B TO-220 - 19.65 mm max height
TO-220
4.7
10.36 44 1.32
996 | (g:g T e -~ —
6.5 , S —i (sl)
6.1
! ~— (@ 3.84) L || | 128

@ 19.65 MAX

© ©
a5 hy —— o
oo,

| |
T T
| | | aX
| | | 3.9 MAX
| | | ¥4 ]
I -p | I
13.12 | | |
12.70 | ! |
| | |
I ]
| l 1
1 \J./ ) 3 H
N ™ 047
g0k | Sl
| ez 250
1.36
iz R\ ¥
—= 508

1 —

4222214/A 10/2015

NOTES:

1. All controlling linear dimensions are in inches. Dimensicns in brackets are in millimeters. Any dimension in brackets or parenthesis are for
reference only. Dimensioning and tolerancing per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. Reference JEDEC registration TO-220.
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EXAMPLE BOARD LAYOUT

KCS0003B TO-220 - 19.65 mm max height
TO-220
0.07 MAX 2X@(1.7)
ALL AROUND —l 3XP(1.2) METAL 2X SOLDER MASK
| OPENING
T \
0¢.7)

' A
= 0.07 MAX

2
R (0.05) . (2.54) ALL AROUND

SOLDER MASK: } (5.08)
OPENING

w

~ &

LAND PATTERN EXAMPLE
NON-SOLDER MASK DEFINED
SCALE:15X

4222214/A 10/2015
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MECHANICAL DATA

KOT (R—PSFF\/FTB) PLASTIC FLANGE—MOUNT PACKAGE
0.420 (10,67) 0.183 (4,65) |
0.156 (3,96) 0.380 (9,65) 0120 (3,05)  0.167 (4.25) 0.024 (0,61)
0142 (3.60) A ™ 2 F 0.100 (2,54) —* ;‘F W@%)
s N ~ - T ] A
3/ \\ | | L
1l v , 0.270 (6,86) S
fB— Vi 0.230 (5,84) 5
0.504 (12,80) i : | |
0.480 (12,20) | | 0.650' (16/51) Q
T | 0.560/(14,22)
7N | Jost4 (874). ] : ‘ | —A
7 Ao (818 ) 0.346 (8,79) '
i PN { 0:3301(8,39) :
Y ¥ = () ol | L-\
| Exposed
i A Thermal Pad
f * ol
A\ 0.125 (318) 0.153;:,04)
» 1= 1 S \jy

0.580 (14,73)
0:5007(12,70)
| ‘
1 2

3
( | ( (2,92)
0,03 (091) \\ 0:0705(1,78) /| ons (092
0.028 (0.71) — GNY 9 I ‘ 7 0:045 (1,14) YT 5.080 (2,03)
&0.010 (0.25)@
| (029 @) 4 10100 (2,54) 4 L 0024 (051)
' 0.018 (0,46)

AT

=% 10.200/(5.08)

4212513/8  02/2012

NOTES: All linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

Lead dimensions are not controlled within this area.
All lead dimensions apply before solder dip.
The center lead is in electrical contact with the mounting tab.

A

B

D

E.

ﬁ The chamfer is optional.
A Thermal pad contour optional within these dimensions.

AN\ Falls within JEDEC T0-220 variation AB, except minimum tab thickness.
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IMPORTANT NOTICE

Texas Instruments Incorporated (T1) reserves the right to make corrections, enhancements, improvements and other changes to its
semiconductor products and services per JESDA46, latest issue, and to discontinue any product or service per JESD48, latest issue. Buyers
should obtain the latest relevant information before placing orders and should verify that such information is current and complete.

TI's published terms of sale for semiconductor products (http://www.ti.com/sc/docs/stdterms.htm) apply to the sale of packaged integrated
circuit products that Tl has qualified and released to market. Additional terms may apply to the use or sale of other types of Tl products and
services.

Reproduction of significant portions of Tl information in T| data sheets is permissible only if reproduction is without alteration and is
accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such reproduced
documentation. Information of third parties may be subject to additional restrictions. Resale of Tl producis or services with statements
different from or beyond the parameters stated by TI for that product or service voids all express and any implied warranties for the
associated Tl product or service and is an unfair and deceptive business practice. Tl is not responsible or liable for any such statements.

Buyers and others who are developing systems that incorporate Tl products (collectively, “Designers”) understand and agree that Designers
remain responsible for using their independent analysis, evaluation and judgment in designing their applications and that Designers have
full and exclusive responsibility to assure the safety of Designers' applications and compliance of their applications (and of all Tl products
used in or for Designers’ applications) with all applicable regulations, laws and other applicable requirements. Designer represents that, with
respect to their applications, Designer has all the necessary expertise to create and implement safeguards that (1) anticipate dangerous
consequences of failures, (2) monitor failures and their consequences, and (3) lessen the likelihoed of failures that might cause harm and
take appropriate actions. Designer agrees that prior to using or distributing any applications that include Tl products, Designer will
thoroughly test such applications and the functionality of such Tl products as used in such applications.

TI's provision of technical, application or other design advice, quality characterization, reliability data or other services or information,
including, but not limited to, reference designs and materials relating to evaluation modules, (collectively, “T| Resources”) are intended to
assist designers who are developing applications that incorporate TI products; by downloading, accessing or using Tl Resources in any
way, Designer (individually or, if Designer is acting on behalf of a company, Designer's company) agrees to use any particular T| Resource
solely for this purpose and subject to the terms of this Notice.

TI's provision of TI Resources does not expand or otherwise alter TI's applicable published warranties or warranty disclaimers for Tl
products, and no additional obligations or liabilities arise from Tl providing such Tl Resources. Tl reserves the right to make corrections,
enhancements, improvements and other changes to its Tl Resources. T| has not conducted any testing other than that specifically
described in the published documentation for a particular Tl Resource.

Designer is authorized to use, copy and modify any individual TI Resource only in connection with the development of applications that
include the Tl product(s) identified in such T Resource. NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE
TO ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY TECHNOLOGY OR INTELLECTUAL PROPERTY
RIGHT OF TI OR ANY THIRD PARTY IS GRANTED HEREIN, including but not limited to any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
regarding or referencing third-party products or services does not constitute a license to use such products or services, or a warranty or
endorsement thereof. Use of Tl Resources may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

TI RESOURCES ARE PROVIDED “AS IS” AND WITH ALL FAULTS. Tl DISCLAIMS ALL OTHER WARRANTIES OR
REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING RESOURCES OR USE THEREOF, INCLUDING BUT NOT LIMITED TO
ACCURACY OR COMPLETENESS, TITLE, ANY EPIDEMIC FAILURE WARRANTY AND ANY IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT OF ANY THIRD PARTY INTELLECTUAL
PROPERTY RIGHTS. TI SHALL NOT BE LIABLE FOR AND SHALL NOT DEFEND OR INDEMNIFY DESIGNER AGAINST ANY CLAIM,
INCLUDING BUT NOT LIMITED TO ANY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED ON ANY COMBINATION OF
PRODUCTS EVEN IF DESCRIBED IN TI RESOURCES OR OTHERWISE. IN NO EVENT SHALL TI BE LIABLE FOR ANY ACTUAL,
DIRECT, SPECIAL, COLLATERAL, INDIRECT, PUNITIVE, INCIDENTAL, CONSEQUENTIAL OR EXEMPLARY DAMAGES IN
CONNECTION WITH OR ARISING OUT OF TI RESOURCES OR USE THEREOF, AND REGARDLESS OF WHETHER TI HAS BEEN
ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Unless Tl has explicitly designated an individual product as meeting the requirements of a particular industry standard (e.g., ISO/TS 16949
and ISO 26262), Tl is not responsible for any failure to meet such industry standard requirements.

Where Tl specifically promotes products as facilitating functional safety or as compliant with industry functional safety standards, such
products are intended to help enable customers to design and create their own applications that meet applicable functional safety standards
and requirements. Using products in an application does not by itself establish any safety features in the application. Designers must
ensure compliance with safety-related requirements and standards applicable to their applications. Designer may not use any Tl products in
life-critical medical equipment unless authorized officers of the parties have executed a special contract specifically governing such use.
Life-critical medical equipment is medical equipment where failure of such equipment would cause serious bodily injury or death (e.g., life
support, pacemakers, defibrillators, heart pumps, neurostimulators, and implantables). Such equipment includes, without limitation, all
medical devices identified by the U.S. Food and Drug Administration as Class Il devices and equivalent classifications outside the U.S.

Tl may expressly designate certain products as completing a particular qualification (e.g., Q100, Military Grade, or Enhanced Product).
Designers agree that it has the necessary expertise to select the product with the appropriate qualification designation for their applications
and that proper product selection is at Designers’ own risk. Designers are solely responsible for compliance with all legal and regulatory
requirements in connection with such selection.

Designer will fully indemnify Tl and its representatives against any damages, costs, losses, and/or liabilities arising out of Designer's non-
compliance with the terms and provisions of this Notice.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2017, Texas Instruments Incorporated



uA7800 SERIES
POSITIVE-VOLTAGE REGULATORS

SLVS056J — MAY 1976 — REVISED MAY 2003
—

® 3-Terminal Regulators
® OQutput Currentupto1.5A
® [nternal Thermal-Overload Protection

KC (TO-220) PACKAGE

(TOP VIEW)

——— OUTPUT

——— COMMON
—— INPUT

COMMON
O

KCS (TO-220) PACKAGE

(TOP VIEW)

O

——— OUTPUT
——— COMMON

COMMON

—— INPUT

description/ordering information

® High Power-Dissipation Capability
® |nternal Short-Circuit Current Limiting
® Output Transistor Safe-Area Compensation

KTE PACKAGE
(TOP VIEW)

COMMON

— T OUTPUT
—— COMMON
—— INPUT

This series of fixed-voltage integrated-circuit voltage regulators is designed for a wide range of applications.
These applications include on-card regulation for elimination of noise and distribution problems associated with
single-point regulation. Each of these regulators can deliver up to 1.5 A of output current. The internal
current-limiting and thermal-shutdown features of these regulators essentially make them immune to overload.
In addition to use as fixed-voltage regulators, these devices can be used with external components to obtain
adjustable output voltages and currents, and also can be used as the power-pass element in precision

regulators.
ORDERING INFORMATION
Vo(NOM) ORDERABLE TOP-SIDE
T V) PACKAGEY PART NUMBER MARKING
POWER-FLEX (KTE) Reel of 2000 nA7805CKTER uA7805C
o TO-220 (KC) Tube of 50 wA7805CKC
uA7805C
TO-220, short shoulder (KCS) | Tube of 20 wA7805CKCS
POWER-FLEX (KTE) Reel of 2000 WA7808CKTER UA7808C
8 TO-220 (KC) Tube of 50 HA7808CKC
UA7808C
TO-220, short shoulder (KCS) | Tube of 20 UA7808CKCS
b POWER-FLEX (KTE) Reel of 2000 UA7810CKTER uA7810C
TO-220 (KC) Tube of 50 1A7810CKC 1A7810C
0°C to 125°C
POWER-FLEX (KTE) Reel of 2000 uA7812CKTER nuA7812C
12 TO-220 (KC) Tube of 50 1A7812CKC
HA7812C
TO-220, short shoulder (KCS) | Tube of 20 LA7812CKCS
POWER-FLEX (KTE) Reel of 2000 uA7815CKTER nA7815C
15 TO-220 (KC) Tube of 50 LUA7815CKC
= HA7815C
TO-220, short shoulder (KCS) | Tube of 20 LA7815CKCS
i POWER-FLEX (KTE) Reel of 2000 UA7824CKTER HA7824C
TO-220 (KC) Tube of 50 HA7824CKC nA7824GC

t Package drawings, standard packing gquantities, thermal data, symbolization, and PCB design guidelines are available at
www.ti.com/sc/package.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the ferms of Texas Instruments

standard warranty, Prod 1 p
testing of all parameters.

ing does not

ily include
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1A7800 SERIES
POSITIVE-VOLTAGE REGULATORS

SLVS056J — MAY 1976 — REVISED MAY 2003

e e
schematic
INPUT
; OUTPUT
89—
A
COMMON

absolute maximum ratings over virtual junction temperature range (unless otherwise noted)t

Input voltage, Wi 1ITA78248 LLLLL LLLY . e W/ AORPaian N, M) () L1 LIl 30 0. Q0 ........ 40V

Al-gttiers, . MIINM. . 3 £ 4 AMIAIIANN 2 VUV, . (.~ 8. ...... 35V
Operating virtual junction temperature, Ty ... ..o i e e e 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds . ........cooiiiineiininnannn. 260°C
Storage tempefgiirasBnge; Topend leme * - - Al - -3 - Jodld. . oM. " ... —-65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability,

package thermal data (see Note 1)

PACKAGE BOARD 8Jc 6JA
POWER-FLEX (KTE) High K, JESD 51-5 3°C/W 23°C/W
TO-220 (KC/KCS) High K, JESD 51-5 3°C/W 19°C/W

NOTE 1: Maximum power dissipation is a function of T j{max), 8 ja, and Ta. The maximum allowable power dissipation at any allowable ambient
temperature is Pp = (Tj(max) — Ta)/6 . Operating at the absolute maximum T of 150°C can affect reliability.

{? TEXAS
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uA7800 SERIES

POSITIVE-VOLTAGE REGULATORS

SLVS056J — MAY 1976 — REVISED MAY 2003
]

recommended operating conditions

MIN  MAX | UNIT

LA7805C 7 25
UA7808C 10.5 25
uA7810C 12.5 28

\ Input voltage v
uA7812C 145 30
uA7815C 17.5 30
HA7824C 27 38

lo Output current 1.5 A

Ty Operating virtual junction temperature | UA7800C series 0 125 °C

electrical characteristics at specified virtual junction temperature, V| = 10 V, Ig = 500 mA (unless

otherwise noted)

HA7805C
PARAMETER TEST CONDITIONS TJT UNIT
MIN  TYP MAX
lo=5mAto1A, Vi=7Vto20V, 25°C 4.8 5 5.2
Output voltage \
P ? PD=15W 0°Cto125°C | 4.75 5.25
i Vi=7Vto25V . 3 100
Input voltage regulation 25°C mV
Vi=8Vtoi12V 1 50
Ripple rejection Vi=8Vto18Y, f=120 Hz 0°C to 125°C 62 78 dB
. lg=5mAto 1.5 A 15 100
Output voltage regulation 25°C mV
Ig =250 mA to 750 mA & 50
Output resistance f=1kHz 0°C to 125°C 0.017 Q
Temperature coefficient of output voltage | Ig =5 mA 0°C to 125°C -1.1 mV/°C
Output noise voltage f= 10 Hz to 100 kHz 25°C 40 ny
Dropout voltage lo=1A 25°C 2 \%
Bias current 25°C 4.2 8 mA
Bi 4. Vi=7Vto25V 1.3 %
ias current change 0°C to 125° m
- lo=5mAtol1A & & 0.5
Shonrt-circuit output current 25°C 750 mA
Peak output current 25°C 2.2 A

t Pulse-testing techniques maintain the junction temperature as close to the ambient temperature as possible. Thermal effects must be taken into
account separately. All characteristics are measured with a 0.33-1F capacitor across the input and a 0.1-uF capacitor across the output.

‘5’ Texas
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wA7800 SERIES

POSITIVE-VOLTAGE REGULATORS

SLVS056J — MAY 1976 — REVISED MAY 2003

electrical characteristics at specified virtual junction temperature, V| =14V, Ig = 500 mA (unless

otherwise noted)

uA7808C
PARAMETER TEST CONDITIONS Tt UNIT
MIN  TYP MAX
lo=5mAto1A V|=105V 023V, 25°C 7.7 8 83
Output voltage 2 ! \
i ¢ Pp<15W 0°Cto125°C | 7.6 8.4
. Vi=105Vto25V 160
Input voltage regulation 25°C mV
Vi=11Vie 17V 80
Ripple rejection Vi=11.5Vto215V, f=120Hz 0°C to 125°C 55 72 dB
X lo=5mAto15A 12 160
Output voltage regulation 25°C mV
lo =250 mA to 750 mA 4 80
Output resistance f=1kHz 0°C to 125°C 0.016 Q
Temperature coefficient of output voltage | Ig =5 mA 0°C to 125°C -0.8 mV/°C
Output noise voltage f=10Hz to 100 kHz 25°C 52 uv
Dropout voltage lop=1A 25°C 2 \
Bias current 25°C 4.3 8 mA
. Vi=10.5V1to 25V 1
Bias current change 0°C to 125°C mA
lop=5mAto1 A 0.5
Short-circuit output current 258C 450 mA
Peak output current 25°C 2.2 A

ot Pulse-testing techniques maintain the junction temperature as close to the ambient temperature as possible. Thermal effects must be taken into

account separately. All characteristics are measured with a 0.33-uF capacitor across the input and a 0.1-uF capacitor across the output.

electrical characteristics at specified virtual junction temperature, V; = 17 V, Ig = 500 mA (unless

otherwise noted)

LA7810C
PARAMETER TEST CONDITIONS Tt UNIT
MIN  TYP MAX
A = 25°C 9.6 10 10.4
Output voltage lo=5mAto1A, V=125V to 25V, v
Pp<15W 0°C to 125°C 95 10 105
) Vy=125Vt028V 7 200
Input voltage regulation 25°C mV
Vi=14Vto20V 2 100
Ripple rejection V=13Vt 23V, f=120 Hz 0°C to 125°C b5 71 dB
. lo=5mAto1.5A 12 200
Output voltage regulation 25°C mV
lo =250 mA to 750 mA 4 100
Output resistance f=1kHz 0°C to 125°C 0.018 Q
Temperature coefficient of output voltage | lg=5mA 0°C to 125°C -1 mV/°C
Output noise voltage f=10Hzto 100 kHz 25°C 70 uv
Dropout voltage lo=1A 25°C 2 \
Bias current 25°C 4.3 8 mA
. Vi=125Vio 28V ) 1
Bias current change 0°C to 125°C mA
lop=5mAto1A 0.5
Short-circuit output current 25°C 400 mA
Peak output current 25°C 2.2 A

1 Pulse-testing techniques maintain the junction temperature as close to the ambient temperature as possible. Thermal effects must be taken into
account separately. All characteristics are measured with a 0.33-pF capacitor across the input and a 0.1-uF capacitor across the output.
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uA7800 SERIES
POSITIVE-VOLTAGE REGULATORS

SLVS056J — MAY 1976 — REVISED MAY 2003

electrical characteristics at specified virtual junction temperature, V= 19 V, Ig = 500 mA (unless

otherwise noted)

HAT812C
PARAMETER TEST CONDITIONS Tt UNIT
MIN TYP MAX
— e 25°C 1.5 12 12.5
Output voltage lo=5mAto1A, V=145Vt 27V, = v
Pp<15W 0°C to 125°C 11.4 12.6
. Vi=145Vto 30V 10 240
Input voltage regulation 25°C mV
Vi=16Vto22V 3 120
Ripple rejection Vi=15Vto 25V, f=120 Hz 0°C to 125°C 55 71 dB
. lo=5mAto1.5A 12 240
Output voltage regulation 25°C mV
lo =250 mA to 750 mA 4 120
Output resistance f=1kHz 0°Cto 125°C 0.018 Q
Temperature coefficient of output voltage | lo=5mA 0°Cto 125°C -1 mV/°C
Output noise voltage f=10Hz to 100 kHz 25°C 75 uv
Dropout voltage lo=1A 25°C 2 \
Bias current 25°C 43 8 mA
B - Vi=145Vio 30V "
ias current change 125 "
‘ lo=5mAto1 A f oo 185G 0.5
Short-circuit output current 25°C 350 mA
Peak output current 25°C 2.2 A

t Pulse-testing techniques maintain the junction temperature as close to the ambient temperature as possible. Thermal effects must be taken into
account separately. All characteristics are measured with a 0.33-uF capacitor across the input and a 0.1-uF capacitor across the output.

electrical characteristics at specified virtual junction temperature, V| = 23 V, Ig = 500 mA (unless

otherwise noted)

uUA7815C
PARAMETER TEST CONDITIONS Tt UNIT
MIN TYP MAX
E: A 25°C 14.4 15 156
Output voltage lo=5mAto1A, V=175V 10 30V, v
Pps15W 0°Cto 125°C | 14.25 15.75
. V=175Vt 30V ) 1 300
Input voltage regulation 25°C mV
Vi=20Vto26V 3 150
Ripple rejection V|=185V1t0285V, f=120Hz 0°C to 125°C 54 70 dB
. lp=5mAto15A 12 300
Output voltage regulation 25°C mV
lp =250 mA to 750 mA 4 150
Qutput resistance f=1kHz 0°C to 125°C 0.019 Q
Temperature coefficient of output voltage |l =5 mA 0°C to 125°C -1 mV/°C
Output noise voltage f=10Hz to 100 kHz 25°C 90 uv
Dropout voltage lo=1A 25°C 2 \%
Bias current 25°C 4.4 8 mA
i Vi=17.5Vto 30V 1
Bias current change 0°Cto 125-C mA
lo=5mAto1A 0.5
Short-circuit output current 25°C 230 mA
Peak output current 25°C 2.1 A

T Pulse-testing techniques maintain the junction temperature as close to the ambient temperature as possible. Thermal effects must be taken into
account separately. All characteristics are measured with a 0.33-uF capacitor across the input and a 0.1-uF capacitor across the output.
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1A7800 SERIES

POSITIVE-VOLTAGE REGULATORS

SLVS056J — MAY 1976 — REVISED MAY 2003
T

electrical characteristics at specified virtual junction temperature, V| = 33 V, Ig = 500 mA (unless

otherwise noted)

LAT824C
PARAMETER TEST CONDITIONS Tt UNIT
MIN TYP MAX
lo=5mAto1A, Vi=27 V1o 38V, 25°C 23 24 25
Output voltage v
? 9 Pps15W 0°Cto 125°C | 22.8 25.2
. V|=27Vto38V 18 480
Input voltage regulation 25°C mV
V|=30V1to36V 6 240
Ripple rejection Vi=28V1to38V, f=120 Hz 0°C to 125°C 50 66 dB
. lo=5mAto1.5A 12 480
Output voltage regulation 25°C mV
lo = 250 mA to 750 mA 4 240
Output resistance f=1kHz 0°C to 125°C 0.028 Q
Temperature coefficient of output voltage | Ip = 5 mA 0°C to 125°C -1.5 mV/°C
Output noise voltage f=10Hz to 100 kHz 25°C 170 uv
Dropout voltage lp=1A 25°C 2 v
Bias current 25°C 4.6 8 mA
. V=27 V1038V
Bias current change 0°C to 125°C mA
lp=5mAtol A 0.5
Short-circuit output current 25°C 150 mA
Peak output current 25°C 2.1 A

T Pulse-testing techniques maintain the junction temperature as close to the ambient temperature as possible. Thermal effects must be taken into
account separately. All characteristics are measured with a 0.33-uF capacitor across the input and a 0.1-uF capacitor across the output.
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LA7800 SERIES
POSITIVE-VOLTAGE REGULATORS

SLVS056J — MAY 1976 — REVISED MAY 2003
e

APPLICATION INFORMATION

o Rl Mol

0.33 }.lF ’I;H 0.1 LlF

Figure 1. Fixed-Output Regulator

+ —— |  uUAT8xx ﬁ— G

Figure 2. Positive Regulator in Negative Configuration (V| Must Float)

Input HAT78xx Output

R1
|0+

0.33 uF 0.1 uF
T R2

NOTE A: The following formula is used when Vyy is the nominal cutput voltage (output to common) of the fixed regulator;

V
VO =V ¥ (R—,ilx + IO)RQ

Figure 3. Adjustable-Output Regulator

Input AT 8xx

R1
I 0.33 uF VO(Reg)
= Output
—
lo
lg = (Vo/R1) + Ig Bias Current

Figure 4. Current Regulator

*’? TEXAS
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1A7800 SERIES
POSITIVE-VOLTAGE REGULATORS

SLVS056J — MAY 1976 — REVISED MAY 2003
P

APPLICATION INFORMATION

1N4001

20-V Input uA7815C

Vo=15V

0.33 uF 1N4001

- F

1
T ik & 1N4001
-20-V Input uA7915C

Vo=-15V

1N4001

Figure 5. Regulated Dual Supply

operation with a load common to a voltage of opposite polarity

In many cases, a regulator powers a load that is not connected to ground but, instead, is connected to a voltage
source of opposite polarity (e.g., operational amplifiers, level-shifting circuits, etc.). In these cases, a clamp
diode should be connected to the regulator output as shown in Figure 6. This protects the regulator from output
polarity reversals during startup and short-circuit operation.

+V) — uAT78xx

+Vo
1N4001
or
Equivalent

=V o

Figure 6. Output Polarity-Reversal-Protection Circuit

reverse-bias protection

Occasionally, the input voltage to the regulator can collapse faster than the output voltage. This can occur, for
example, when the input supply is crowbarred during an output overvoltage condition. If the output voltage is
greater than approximately 7 V, the emitter-base junction of the series-pass element (internal or external) could
break down and be damaged. To prevent this, a diode shunt can be used as shown in Figure 7.

—Hi
VIL LATBxx %+Vo
ik

1

Figure 7. Reverse-Bias-Protection Circuit
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MECHANICAL DATA

MPFMO001E — OCTOBER 1994 — REVISED JANUARY 2001

KTE (R-PSFM-G3)

PowerFLEX™ PLASTIC FLANGE-MOUNT

0.375 (9,52) 0.080 (2,03)
0.365 (9,27) - 0.070 (1,78)
0.360 (9,14) 1 0.050 (1,27)
0.350 (8,89) 0.040 (1,02)
~>| 0.220 (5,59) l{* —ﬁ 0.010 (0,25) NOM
[ )
I ! =T | Thermal Tab
| | 0.360 (9,14) | (See Note C)
0.255 (7.49) | | 0.350 (8,89) |
0.420 (10,67) ‘| : 0320 8,13) I
2 0.310 (7,87
0.410 (10,41) | | {57) |
l 1
0.025 (0,63) Seating Plane
0.031 (0,79) ~[ 0.004 (0,10)
| €] 0.010(0,25) ()|
0.005 (0,13)
0.200 (5,08) "' 0.001 (0,03)
0.041 (1,04)
0.010 (0,25)
NOM 0.031 (0,79)
Gage Plane
=
0.010 (0,25) —bl <+
4073375/F 12/00
NOTES: A. Alllinear dimensions are in inches (millimeters).

. This drawing is subject to change without notice.

. Dimensions do not include moeld protrusions, not to exceed 0.006 (0,15).

Falls within JEDEC MO-169

PowerFLEX is a trademark of Texas Instruments.

A
B
C. The center lead is in electrical contact with the thermal tab.
D
E
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MECHANICAL DATA

KCS (R—PSFM-T3) PLASTIC FLANGE—MOUNT PACKAGE
0.420 (10,67) 0.185 (4,70)
0156 (3.96) ' 0.380 (9,65) " 0120 (305 0170 (432) 1 o (140
ot (i A 0.100 (2,54) —» 005 (118
i‘, \\\\ A f— :
[ L 0.270 (6,86) el
5 0.230 (5.84) 1
0.507 (12,88) i
0,480 (12,19) 1 : \
A | } 0.650 (16,51) ‘ —E\
0.350 (8,89 A
N D270 56.863 = 0560 (1422) —— )
! i | 0.330 (8,38) 38) I
L4 Ayt o P J I__\
l Exposed
. ~ Thermal Pad
} ¥
A\ 0125 (3,18) 0.15; A()?,EM)
+ {1 = 1S\ 5
0.580 (14,73)
0.500 (12,70)
42U U s ' g
0.035 (0,89) 0,070 (1,78) ] o115 (2,92)
0.028 (0,71) P I 0.045 (1,14) 4 0.080 (2,03)
[#]0.010 (0.25)®@]
0.100 (2,54) 0.024 (0,61)
" 5012 (0,30) A
4204748/C  03/2004

NOTES:

The chamfer

is optional.

All linear dimensions are in inches (millimeters).
This drawing is subject to change without notice.

Lead dimensions are not controlled within this area.
All lead dimensions apply before solder dip.
The center lead is in electrical contact with the mounting tab.

Thermal pad contour optional within these dimensions.

Falls within JEDEC TO-220 variation AB, except minimum lead thickness.
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MECHANICAL DATA

KC (R—PSFM-T3) PLASTIC FLANGE—MOUNT PACKAGE
0.420 (10,67) 0.185 (4,70) X
0156 (396) 0.380 (9,65) ’ 0120 (305 0470 (432) | T o (1.40)
0146 (3,71) DA — /e 0.100 (2,54) ~>‘ = 0045 (118)
A // \\ A N ‘Ti_
by
[ 4 0.270 (6,86) L
Lo l 0.230 (5,84)
0.507 (12,88)
0.480 (12,19) ] |
A l : 0.650 (16,51) —A\
:‘_ 82?3 Eg:gg% _*: 0.560 (14’22) 0.355 (g 02) {
e [ |
} £\ : 0.330 (8,38) |
v iy . W IS J I__\
Exposed
{ v Thermal Pad
T ‘T A
A\ 0125 (3,18)
0.250 (6,35
+ = MA(X :
0.580 (14,73)
0.500 (12,70)
1\ 2 3 L i

0.035 (0,89) | 0.070 (1,78 0.115 (2,92)
0.028 (071 — €| 21 ooss (1,19 4 0.080 (2,03)
0.010 (0.25
[ (0.25) @] 0.100 (2,54) S e 0024 (0,61) i,
0.012 (0,30)
0.200 (5,08)

4040207/C  03/2004

NOTES: All linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

Lead dimensions are not controlled within this area.
All lead dimensions apply before solder dip.
The center lead is in electrical contact with the mounting tab.

A

B

D

E.

A The chamfer is optional.
& Thermal pad contour optional within these dimensions.

& Falls within JEDEC TO-220 variation AB, except minimum lead thickness.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is current and complete. All products are sold subject to Tl's terms
and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are used to the extent Tl
deems necessary to support this warranty. Except where mandated by government requirements, testing of all
parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using Tl components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any Tl patent right,
copyright, mask work right, or other Tlintellectual property right relating to any combination, machine, or process
in which TI products or services are used. Information published by Tl regarding third-party products or services
does not constitute a license from Tl to use such products or services or a warranty or endorsement thereof.
Use of such information may require a license from a third party under the patents or other intellectual property
of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of information in TI data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Reproduction
of this information with alteration is an unfair and deceptive business practice. Tl is not responsible or liable for
such altered documentation.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that
product or service voids all express and any implied warranties for the associated Tl product or service and
is an unfair and deceptive business practice. Tl is not responsible or liable for any such statements.

Following are URLs where you can obtain information on other Texas Instruments products and application
solutions:

Products Applications

Amplifiers amplifier.ti.com Audio www.ti.com/audio

Data Converters dataconverter.ti.com Automotive www.ti.com/automotive

DSP dsp.ti.com Broadband www.ti.com/broadband

Interface interface.ti.com Digital Control www.ti.com/digitalcontrol

Logic logic.ti.com Military www.ti.com/military

Power Mgmt power.ti.com Optical Networking www.ti.com/opticalnetwork

Microcontrollers microcontroller.ti.com Security www.ti.com/security
Telephony www.ti.com/telephony
Video & Imaging www.ti.com/video
Wireless www.ti.com/wireless

Mailing Address: Texas Instruments
Post Office Box 655303 Dallas, Texas 75265

Copyright ©® 2004, Texas Instruments Incorporated
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22.5x16.7x23.5

RWARD RELAYS

JZC-21F (T70)&JZC-20F

Features

= Small size, light weight.
Low coil power consumption.
Switching capacity up to 15A.

-
s PC board mounting.
L ]

Suitable for household electrical appliance, automation system, electronic equipment, instrument, meter,
telecommunication facilities and remote control facilities.
Contact Data
Contact Arrangement 1A. 1B, 1C
Contact Material Ag:CdO
Contact Rating  (resistive) 5A,10A,15A/120VAC,28VDC; 3A;5A,TA/220VAC ;
Max. Switching Power 420W 1800VA
Max. Switching Voltage 110vDC 380VAC Max. Switching Current:15A
Contact Resistance or Voltage drep ~ <50m£ (T70) < 100m& (4088)  Item 3.12 of [EC255-7
Operation | Electrical 10° Item 3.30 of [EC255-7
life Mechanical 107 Item 3.31 of IEC255-7
Coil Parameter
Coil voltage Pickup release .
VDG 6T beikhce voltage voltage Coil power Operate Release
Q+10% VDC(max) VDC(min) consumption Time | Time
— (75%of rated (10% of rated W ms ms
Rated Max. voltage ) voltage)
3 3.9 25 18 225 0.3
5 6.5 70 50 By 0.5
6 7.8 100 72 4.50 0.6
9 1.7 225 162 6.75 0.9 0.36/0.5 <12 <5
12 15.6 400 288 9.00 i
24 31.2 1600 1152 18.0 24
48 62.4 6400 4608 36.0 4.8
CAUTION: 1.The use of any coil voltage less than the rated coil voltage will compromise the operation of the relay.

2.Pickup and release voltage are for test purposes only and are not to be used as design criteria.

Operation condition

Insulation Resistance

Dielectric Strength
Between contacts

Between contact and coil

Shock resistance
Vibration resistance
Terminals strength
Solderability

Ambient Temperature

Relative Humidity
Mass

T70: 1000MQ min 4088: 100MQ min (at 500VDC)

50Hz 750V

50Hz 1500V

100m/s? 11ms

10~50Hz double amplitude 0.7mm
10N

230C £Z2C
-40~70C
85% (at 40°C’)
17g (T70) .16g(4088)

10+0.5s

Qualification inspection:

Item 7 of IEC255-5

Item 6 of IEC255-5
ltem 6 of IEC255-5

IEC68-2-27 Test Ea method 1
|IEC68-2-6 Test Fc
IEC68-2-21 Test Ua1l
IEC68-2-20 Test Ta method 1

IEC68-2-3Test Ca

Perform the qualification test as specified in the table |V of IEC255-19-1 and minimum sample size 24,




JZC-Z2TF(T70)& JZC-20F(4088)

Ordering Information

JZC-21FA|Z|5|DC12V | 0.36

Coil power consumption: 0.36: 0.36W, 0.5 :0.5W
Coil rated DC Voltage

3V, 5V, 6V, 9V, 12V, 24V, 48V

Contact Rating

5A. 10A. 15A/120VAC, 28VDC

3A. 5A. TA/220VAC

S: Sealed type, Z: DustCover

Contact Arrangement: A: 1A, B: 1B, C: 1C

Part number: JZC-21F(T70), JZC-20F(4088)

Dimensions (Unit: mm)
mm inch
B 7 0.3 0.012
—
0.4 0.016
w o l 1.0 0.039
H & 1.3 0.051
1G 2.0 0.079
S = - 45 0.1
I T 1 f : 177
Tzl $104_J|L= S 6.0 0.236
25 -
12.0 0.472
1A 1. ¥ 0.480
16.7 0.657
Mounting (Bottom views) ’
2.3 0.866
. | J1) 28.5 0.925
Dimensions Wiring diagram
(Bottom views)
NOTES 1).Dimensions are in millimeter.
2).Inch equivalents are given for general information only.
Reference Data
Operaton Time Coil Temp Rise Life expectancy Contact switching capacity
T 607 v 7dl 3000, op [ ACRessis
WD [ S P R T i A A
gl | | By | _ \\ T0A120VAT] | N
z ‘ o | 2 | / | = 10001 ] = .Y
s — {2 e < S ;
E L L = |l A H e | & s NN
e - o = 20 7 _g i L ] e ] \‘ &
) | % 107 & E =
| | & 5] |1
01 02 03 04 05 06 07 01 02 03 04 05 06 07 TR 10 20 304050 100 200 380
Coll Power (W) Cail Power (W) Contact Currsnt (A) Contact Voltage (V)

Ningbo Forward Relay Corporation Ltd. mes72





