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OEMA METAINITYXIAKHY. EPTAYIAY

(EAMvIKQ):

ATOROKPUGUEVOS EAEYYOG & OLUYELPLONS QVTOVOU®V
EVEPYELOKA EYKATUOTAGEMY

(AyyAucd):

Remote control & management of autonomous energy
systems

H epyacia avt eivar mpotoéTLMN KO EKTOVAONKE OMOKAEIOTIKG Kol HOVO Yol TNV
OOKTNGT TOV GLUYKEKPYLEVOL UETATTUYLOKOV



HEPIAHYH OEMATOYX EPI'AYIAX:

To internet otng pépeg Hog €xel Umet Yo To KoAd otn {on Hog. Xxeddv OAol £xovpe
duvatotTo TPOSPaoNg 6TO J1AdIKTLO HEGO KIVNTAOV THAEP®VOV tablet k.o. péca. Mo
GAAN TtEYVOAOYiOL TOL OaVTAV TN oTiyun Ppiokel evpy meEdio EQAPUOYDV  ElvOLTO
InternetOfThinks  (IOT). Xwnv ovcic pmopodUE Vo EAEYYOVLUE KOl VO
YEPLLOUOOTEGVOKEVES , UNYAVES ,KOTOIKIEC K. otd TO internet HEG® EQPAPLOYDY TOL
emkowvovovue pe hardware mov £yovv eykataoctadel 6To OvVIIKEIPEVO TOV EAEYYOVLE N
YeP1LOLOOTE.

H ovykexpipévn epyacio eMKEVIPOVETAL GTN OVTOVOUA EVEPYELOKO EYKATACTAGELS LLE
OKOTO VO PEATIOCEL TNV EVEPYELNKT OTOOOCT], TOV OMOUOKPUOUEVO EAEYYO YLOL TNV
eEaxpifmon dvoiertovpyldv Kot BPAAB®V KoL TNV EDKOAN KoL YP1YopN EKTAIOELON TOV
YPNOTAOV UI0G TETOLOG EYKOTAGTAONG OAG LafaivovTag akOpoL [LLoL EQAPLLOYT).




Kivntpo yia Ty Aeoymync Tic Epyacioc:

Yav Hiektpoddyog Mnyavikdg ta tedevtaio 12 ypovia o amd TG EmoyyEAUATIKEG
pov dpaoctmpiotreg sivar va  Mehetd, Eykabiotd kot vo Beltidve avtdvopeg
EVEPYELNKA KOTOIKIES.

H eumeipio pov €xet 0M&et 6TL 1 aVTOVOHO EVEPYELOKE KOTOAVOANDGCELS Kot KUPIMG QVTEG

TOL  YPNOUOTOOVY  AVavEDCIUES TVYEG  evépyelng ypnlovv v duvatodTNT
QTTOLLOKPVGUEVOD EAEYYOVG TOGO Yo TNV Olakpifmon Tig e0pvbung Asttovpyiog Ko
OVTILETOTICT TUXDOV OVGAEITOLPYIDV YMPIG Vo Elval amopoiTnT 1 QUOIKY TOPOVGia
OTO Y®PO OGO KOl Yo TNV YPNYOPN KOl EVKOAN EKMOIOELON TV XPNOTOV (KATOIK®OV
QVTOVOLL®V KOTOIKLDV, EMPAETOV AVTOVOU®V EVEPYELNKE OVTALIOGTOGI®V K.0L.).
‘Eva. Ao mpoPAnNpa mov ovTIHETOTILOUV Ol ALTOVOUES EVEPYEINKO E£YKATOCTAGELG
€lvVOll CLVTOVIGHOV KOl EVEPYELOKNG SLoYEIPLONG TOALES POPEG EXOVLE TTEPIOTLO EVEPYELL
OV OTTO TN GTLYUT] TTOV OEV TNV KOTAVOAMVOVUE XAVETE KOl AALES POPES 1| EVEPYELD TTOV
éxovpe and AIIE dev emapkel eEavtAmvtag To evepyelokd amobépato mov EYovue ota
GLOTHHOTO, ATOONKELONG.



EIXAT'QI'H:

Xe (ol auTOVOUT EVEPYELNKE KATOVOAMON 1 TOPOY®YNS NAEKTPIKNG EVEPYELNG vt
amoAlaypeévn amd to avénuéva koot tov tiporoyiov g AEH, pog e&acpaiilet
EVEPYELOKT avTApKEWD Kot oveEaptnoio img oe puépn O6mov dev elvar emapkng 1M
ovvoeon e To vtdpyov diktvo s AEH. Mrmopovpe va ta Katnyoplomo|cove 6€ dvo

(2) xatnyopiec:

1. T Avtovoun mapaywyn NAEKTPIKNG EVEPYELAS UE PMTOPOLTOIKS,

2. Tw Avtdvoun mapaywyn nAEKTPIKNG EVEPYELAS UE
GLVOLAUCUO pwTOfolTaikdY KOl HoG Oe0TEPNG TNYNG PELLOTOC, TO AEYOUEVOL
VBPWIKE. Xe avT TNV TEPIMTOON UTOPOVUE VO YPNCILOTOW|COVUE GOV
CUUTANPOUOTIKY  TNYN  EVEPYEWNS LE  OVEUOYEVVITPLO, VOPOYEVVITPLC,
NAEKTPOYEVVITPLA K. O

Mo potofortaiky| Awdtaén araptiletarl amd ta £ENG TUHOTOL:

dmtofoAtaikd TAaicla
PvBuiomg @optiong protopudv
Mmratapieg

Avtietpoéog taong (Inverter)

NS

[Ipoarpetid avepoyevviTplo 1| NAEKTPOYEVVITPLOL

sVl Off-Grid AC Solar

optional
Generator

solar panels

charge
controller

battery bank
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KEDAAAIO 1 Avtovoun Evepyswokd Katovailmon

H apyn Aertovpyiog ivor n €€ng dmwg mEPTOVV 01 OKTIVEG TOV HALOV TAV® GTO TAAIGLO
TOV QOTOPOATHIKGOV €medn T QTOPOoATOIKE elvar evaicOnta (QoTtogvaicOntn
EMPAVELD) OTOV NMAO HE TNV TTOCN TOL (OTOG Yivovtal OUOlomoAKol Oecpol
E0MTEPIKA KO TO AMOTEAECHA Elvol Vo ep@aviletor pedpa ot AKpa. TNV GLVEYELN TO
pevpa ovtd Ba whel otov pouiaty poptions Ko omd ekel mael o oTig umatapies. Méypt
Ko TG pmatopiec to pedua eivon ovveyéc (DC). Emedn Ouog or mepltocdtepeg
OLOKEVEG  Aertovpyovv  pe evatlaooouevo pevpa 220 Volt, ypnoyomolovpe tovg
AeyOuevovg avTioTpoeng thong (inverters ).

Xe oL EVEPYEWONKY] KOTOVAAMGT MAEKTPIKOD pedUOTOg M eyKatdotaoT meplopiletal
HOVO GTO KOUUATL TOV KOTAVOADCEDV EVA GE O VTOVOLONAEKTPIKNKATAVAA®GN 1M
EYKATACTAONTEPILOUPAVEL KOl TO KOUUATITOPAY®OYNG, OTOONKEVELS KOl LETOTPOTNG
NAEKTPIKNCEVEPYELQG.

H mopoyoyq covnBmg yivetar pe avove®oUeg TYES EVEPYELNG Yo TNV amoOnkeHEIS
YPNCILOTOLOVULECVOTOYIEGUTATOPLOV, EVAD YO TN HETATPONY] Kabiotohve €1d1Kol
LETOTPOTELG EVEPYELXG.

Avavewoipeg MNMnyég Evépyeiag
; TENNHTPIA

2o BB\ - i 220V/50HZ
- Pt EIZOAOZ
MetaTpotréa

Avepoyewitpia GwropoATaika

puBpioTég 220V/50HZ Tpog Evepyelakd
@opTiong AUTC')VO}.JT]
EZOAOZ EykaraoTaon

MeTarpoTmréa

Mrratopieg

Eucova 1.Avtévopa Evepyesiaxd Eykatdotoon


https://www.oleng.eu/rithmistis-fortisis-steca/
https://www.oleng.eu/aytonomous-photovoltaics-batteries/

1.1 Mépn mov Amoteieiton Mo Avtovopo Evepyswoka
Katavairoon.

1.1.1. IInyég Evépyerog

IInyn:http://www.ypeka.gr

1.1.1 Avavewoyueg [Inyég Evépyelag

Avaveooweg TInyéc Evépyeiag (AIIE) elvar ot un opuktés avove®oyles mmyég
gvépyelog, omAad M alolMkn, M NMAOKY Kot 1 YE®OEPUIKY EVEPYELN, T EVEPYELN
KOUUATOV, 1| TOALPPOIKT EVEPYELD, 1] VOPOVAIKY] EVEPYELN, TO 0EPLOL TOL EKAVOUEVO OO
YDPOVS VYEWOVOUIKNG TOPNG, OO €YKOTAOTAGES PlroAoyikoy kabapiopod kot To
Bloaépro, 6mmg opiler n OAHTTIA 2001/77/EK

o) Hhokn evépyeia

Ewova 1.1.1 dotofortaikd oe otéyn


http://www.ypeka.gr/

Me tov 6po HAiwoxkn Evépysia yapaxtnpilovpe 10 chHVOAO TV S0QOP®V HLOPPDOV
evépyewng mov mpoépyovioaw amd tov ‘HMo. To o¢wg xor m Oeppdtmro mov
aKTVOBoAoVVTOL, ATOPPOPOVVTAL OO GTOLXEIN Ko EVOGELS ot I'm Ko petotpémovon
o€ GAAeg pLoppig evépyetag. H teyvoloyia onuepa aglomotel Eva undaptvd TocooTtd g
TPOCTIMTOVCAG OTNV EMPAVEINL TOV TAOVNTY HOG NAOKNG EVEPYEWNS LE TPLOV EWOMV
cvoTHHaTa: T OepUkd NALOKA, To TOONTIKA NAIKA Kol T0 QOTOPOATAIKG GCUCTALATA. .

Ot potoPolitaikes yevwntpleg (@MOTOPBOATATKO)AOYO KOANG OmOO0ONG TOPEYOLY TNV
KOPOL TUYN EVEPYELOG GTO AV TOVOLLOL EVEPYELOKE GUGTILLOTOL.

Ta  @otoPoAtaikd  otoryela  ywpilovion oe  ovo  Poaocwkég  Katnyopieg

[EEN

. Kpvotaiiwko® [Mupitiov [1]

MovokpuoTtadAikob Topttiov, Le OVORAGTIKES 0modooelg TAaciov 14,5% éwc 21%,
[ToAvkpvoTaALKoD TVPLTIOV, e OVOUAGTIKEG amoddcelg TAatciov 13% éwg 14,5%.

2. Aentddyv MepuBpavov

Apopeov ITupitiov, ovopactikig anddoong ~7%.
Xoikomvprryv CIS / CIGS, ovopaotikng amddoong omd 7% émg 14%.

H yvdon mov mpoékuye €161 Yo To TLPITIO, TO YOPUKTNPIGTIKE TOV Kol 1 agbovia Tov
GT1 Y1, TO KOTEGTNGOV IKOVO KOl GUUPEPOV HEGO Y10 TNV EKUETAAALELOT TNG NALOKTG
evépyewc. [1] Evtodrtolg, Aoywm Ttov 011 €lval €0Bpavcto, 10 mLPITIO amottel Tov
GYNMOTICUO oTotYElV GYETIKA peydAov iyovs.[1] Avtd onpaivel 6Tl pepikd amd to
NAEKTPOVIO. TTOV OamEAEVOEPDOVOVTOL UETE TNV AmoppOENCN TNG MAMOKNG EVEPYELNG
TPEMEL VO TOEWEYOVV HEYAAEG AMOGTAGELS Yoo Vo evToyBovv 6TV por| ToV PEVUATOG
KOl VO GUVEICQEPOVV 6TO NAEKTPIKO KOKAwpa.[1] Zvvenmg, To vAkd Oa mpémet va £xet
VYNA KaBapotnTa. Kot SOUIKT TEAELOTNTO, OCTE VO OMOTPEYEL TNV ETICTPOPN TOV
niektpovimv oTic PLGtkes Toug Boetc. [1] Ot atéreteg mpémet va amopevyfovv dcTe M
gvépyelr Tov mMAektpoviov vo pnv petatpoamel oe Ogpuomnta.[l1] H mapoaymyn
Beppomrag, m omoio glvanr emBount) ota MAokd Oepuikd mAaicia, OmTov avTH 1M
Beppomta petapépetan o £vo pevoto, givor avemBount ota O/B mhaicto, 6mov n
Nk evépyela Oa mpénetl va petatpanel oe niektpikn.[1]

e To mupito, avaroya pe v emefepyacio mov £yel yivel oe owto, divet
LOVOKPUGTOAMKG, TOAVKPUOTOAAIKA 1] dpopeo VA, omd to  omoia
nopdyovtatl ta O/B otoyyeia. [1] To arotélecua eivar avtd to AewTd DAKA £TG1
®ote vo pewwbel 1o ko6ctoc Twv P/B mhouciov kot va avénbel n amddoon
touc.[1] Extdég amd t ypnon ukpdTEPNG MOGOTNTAG VLAKOV, £va (GAAO
mAegovékTnua, gival 0Tl OAOKANPA TAaiclo UmopodV Vo KOTAGKELOGTOVV
mopdAAnAo pe ™ owadtkacio amdbeonc. [1] Avtd elvar cupeépov otkovouikd,
aAAG emiong TMOAD amoutnTIKO TEYVIKA, €medN M enefepyacio ywplg aTEAEIEG
aQopd peyolvtepn emedveta.[1].

Inyn:wikipedia
https://el.wikipedia.org/wiki/%CE%AG6%CF%89%CF%84%CE%BF%CE%B2%CE%
BF%CE%BB%CF%84%CE%B1%CF%8A%CE%BA%CE%AC [1]
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https://el.wikipedia.org/wiki/%CE%A7%CE%B1%CE%BB%CE%BA%CE%BF%CF%80%CF%85%CF%81%CE%AF%CF%84%CE%B7%CF%82
https://el.wikipedia.org/wiki/%CE%A6%CF%89%CF%84%CE%BF%CE%B2%CE%BF%CE%BB%CF%84%CE%B1%CF%8A%CE%BA%CE%AC
https://el.wikipedia.org/wiki/%CE%A6%CF%89%CF%84%CE%BF%CE%B2%CE%BF%CE%BB%CF%84%CE%B1%CF%8A%CE%BA%CE%AC

B)Awoiikn Evépyeia

Mio koAn emloyn ywoo 6covg B€lovv va evioydoovv Tic Avtovopeg Evepysiokd
Eykotaotdoelg elvat va eykotolelyoope TNV aloAKY| evépyela eykabioT®VTOG pio 1
TEPICCOTEPES KPES aveEUOYEVVITPLEG. O avelOYEVVITPIEG EIVOL NAEKTPIKES YEVVITPIEG
OV YPNOCLLOTOLOVV TNV KIVNTIKY] EVEPYELN TOV AVELOV, Y1 VA TOPAEOVY pEV L.

.-""f-'d,"dd-l \_’) 1_--\“L“h\"~
! N @ 2H
" %5 oo Q9O

2H -JI |-. 20H -

T

Ewodva 1.2.2 avepoyevvitpla

7)Y dpavAiiknEvépyeia

Y1 Avtovoueg Evepyelokd Eykatactdaoelg eival cuvnlmg pikpng 16y00¢
OTOTE TNV VOPAVAIKT] EVEPYELDL UTOPOVV VO, TN EKUETOAAELTOVV UE WKPEG
vdpoyevvnTpies. tomov Pelton vy Turgo ny LH

1.1.1.2. Hiextpoyevvnipra pe Mnyovr) Ecotepikng Kavong

Otav n evépyela mov pmopovue va mapovpe and tic AILE. dev enapkel
UTOPOVUE VO EVEPYOMOLOVUE IO, YEVVITPLOECOTEPIKICKAVOTC
(diesel,Beviivn, vypoepiov) EMKOLPIKA VIO VO, KOADWYEIEVEPYELOKO TN
EYKATAGTAON.
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1.1.2 PvOpiotiig ®opTiong

Ov pvOuiotég @OptTIong avorappfavoov 1L va QOPTIGOLY COOTH TIG
uratoplec and tig AILE. yio va aropbyovue v toyeio @option O6mov
YepVA TIC pmatopieg Kot TNV LAEPPOPTION TOL TIG KATAGTPEPEL.OL T
cuvnoOiouévol pvOcTég etvan :

a) PvBuiotig optiong teyvoroyiag PWM
B) PvBuotg eoptiong texvoroyiag MPPT

1.1.3 DC/AC Metatponiag (Inverter)

O1 petatponeicDC/AC petatpémovy v GLVEXEG TAGT A0 TIG UTOTOPIES
o€ EVAAAOGGOUEVO Y10, va, Elvat cupPatod pe TIG GLUPATIKES KATOVOADGELS .

Ta KOpra yopaKINPoTIKAEVOGUETATPOTTENEIVOL :

a) DC tdoneis6dov= tdon g unatopiog

B) AC taon e£6dov= tdon copPatikmv katovorlocemv my 220 volt 50hz
Y) LEYIOTN 100G ££000V

O1 petatponeig pmopoiv vo KatryoplonomBoiv € oe:
0)MEeTATPOTEACTPOTOTOINUEVOL NUITOVOL

B)Metatponéag Kabapov nuitovov

vY)Metatponéag Kabapov nuitovov pe goptiotn and yevvhplo

d)Metatponéag Kabapod muitovovopepoptiotiomd  yeVVATPIO. Ko
puOUIGTN POPTIONG OO PMTOPOATATKA.

1.2I1eprypapnuias Avtovopung Eykatdotaong

H Aertovpyio pog Avtdévoung eykoatdotaons €xet o¢ €€ng ,amd Tig
AILE.*( potofoltaikd, aveloyeEVVATPLES, VOPOYEVVITPIES K.0) TOPAYETOL
evépyela. DC  (ovveyéc). Me v Ponbewn  evdg mn meplocotepV
puOpotov  @opTioncn evépyewn mov  moapdyetor oamd e AJLE
amofnkevetar pe aceareln** otig pmotapiec. Ov umatopieg pmopet vao
givar 2 1 4 M 6 M ko 12 VoltkatdAinAia covdedepéva Heta&d Toug doTe Vo
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gyovue ovototyies punatoplov tov 12 1 24 f ko 48 Volt. O urotapieg
uetd ovvoéovton pe tov inverterDC/AC mov petatpémel 10 GuveEYES o€
evoAlraooopevo. Onov petd omd v £€odo tov inverterDC/AC mdet otig
katavarlooelg 220 V/ 50 Hz. O inverter exiong pmopei vo cuvoebel kot pe
wo eEmtepikn yevvntpla. Diesel 1 Bevlivng 220 V/50 Hz og mepintwon
mov dev vmapyelendpkeln evepysiagondtic AILE. 1ote pmopodue  va
evepyomomoovpe TN yevvintpla. Otav inverter deytel oty €icodo tov 220
volt kavel petaywyn o€ yevwiTpla TIC KOTAVOADOELS Kol EVEPYOTOLEL TOV
ECMTEPIKO POPTIGTN Y10 VO QPOPTIGEL TIG UTOTAPLES OO TNV EVEPYELD TTOL
TOPAYEL 1) YEVVITPLO.

To dMo oevapo eivar n €€odog TV @mtofoitaik®y vo 0dnynoet
katevbeiov otov inverter pe tov d1kd Tov PLOUGTH EOPTIONG VO POPTICEL
TIC UTOTOPLEG €QOGOV TPAOTO KOAVWYEL TIG EVEPYEIOKES OVAYKES TOV
KOTAVOAOGE®Y. Me avTOd TOV TPOTO EMEWON £V PLEPOG TIG EVEPYELNS TTOL
TOPAYETOL KATAVOADVETOL AUECHS YOPIC Vo TapeUPAAALOVTAL Ol UTATOPLEG
YAVTOVOLHE KUKAOVG AEITOVPYLEG TOV UTATOPIOV KOl GUVERTMS avEdveTat
70 TPOGOOKIUO (MNE TOVG.

* AILE.==> Avavemnoyeg [Inyég Evépyetog

** 0 pLOOTNG POPTIONG TPOCTOTEDEL TIV UTOTAPLO OO TAYEIR POPTION KL VTEPPOPTION

Off-Grid AC Solar

I s—
optional
Generator
W P —————————

inverter

T

solar panels

charge
controller

battery bank

Ewodva 1.2.1 Avtévopo Ootofolrtaikd ZooTtnpa
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1.3 InueiaEAEyyovMeye0av (1,VAC/DC)

Avavewoipeg Mnyég Evépyelag
v TENNHTPIA

I —_.

220VIS0HZ | )

| [ EIZOAOE | -—J'
J Metatpoméa

pubpIOTEG 220V/50HZ
@dpTiong ¥ E—
EZOAOZ

MeTarTpoTren

Avepoyewviitpin

i
Mrratapieg ‘

Ewova 1.3 Znueia eléyyovAvtovopmvEvepysiaxd Zvomudtov

1.3.1 Xqpeio eréyyov 1 : Pedpagpoptioncunatapiovord AITE

Me v £évdeién avt) umopodue va dwmotdocovpe av ot AILE. mapdyovv v
OVOLLEVOLLEVT] EVEPYELNL Y10 VOL KOADWYEL TIC EVEPYELOKEL TIG KATOVOADGELS KOOGS Kot oV 0
PLOOTNG POPTIONG AEITOVPYEL KOAVOVIKAL.

1.3.2 Enpueio eréyyov 2 : Taon unatopidv

H téon tov pnatoptdveivoalevoeKTiKn TIC AmOUEVOVCACEVEPYELNS TTOV £XOVUE OTNV
owabeomn pag. Mmopovpe eniong vo S0VUE OV 01 POPTIGTEG VITEPPOPTILOVV TIG pUratapieg
avepdlovtog v téomn Toug Tave and £va emTPenTd OP10.

1.3.3 Xnpueio eréyyov 3 : DC Pevpa Metatponéa inverter

To pedua tov petatpoméa umopei vo givar ap@idpouo yiori to invertermapd v
amoPOPTIOT] TOV UTOTOPIOV UTOPEL Kol VO TIC QOPTIGEL OO TOV EGMTEPIKO (POPTIOTN
péow yevvnipog kobm¢ Kol pe QOTOROATAIKO HEC® TOL €0MTEPIKOD PLOUICTY
eoptionc. H pétpnon tov DCpevpatoc tov inverterfiémovpe av sivailemapkn Kot
cmot M eoption TtV proatapiovordysvvirpoe  kor  AILE.  katd v
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@OpTIoN(apyNTIKOTPOGNUOPEVUATOC) KOODG Kol TV 1oyxd TIS KATOVAA®MONCKOTA TN
amo@OPTIoN TOV prataptdv (0eTikOTPOCULOPELLOTOS).

1.3.4 Xqpeio eréyyov 4: Acttovpyia yevwntplog

H évdei&n avt pog emiPePordvet av 1 yeVvTPLO AEITOVPYEL KATA TNV OTOUOKPUCUEVN
EVEPYOTOINGN M OV €XEL GTOUOTNCEL KOTA TN OTOUAKPVOUEVT OEVEPYOTOINGT,EIvoL
évafeedbackdiakpifwong tav xepiopmv tov ypnot.

1.3.5 npeio eréyyov 5: ACPeOpo Metatponéa inverter

To ACPebpa tov invertereivar evoeikTikd Tig 16Y0G Katavoal®cemv Bootkn £voelén yo
GMOTN EVEPYELONKT] OLAXEIPION OO TOVS YPTOTES

1.3.6 Xnpueio eréyyov 6: Taon e£ddov inverter

O omopakpuouévog Eeyyog Tig tdong €£600v Tov Invertersivol omopoitnTy yo TV
mpocTocio Twv KotovoAdcewv. Otav to inverterkdvel petaymyn o€ yeEvwhTpla
UTOPOVUE VO, EAEYEOVLLE KOL TNV TAOT) TIG YEVVITPLOG.

15



Ke@dlor0 2 6ysdraonéc katooksoic

2.1 Teyvika yopoxktprotikd Mikp/yktis (PIC 18F4685)
YVVOTTTIKA

2.1.1 Evepyelaxéc amortoelg tov pukpoeneepyootr) PIC 18F4685
RunMode: 7,2pA gvepyomompéva mepipepetaxd kor CPU

IdleMode: émg 5,81A gvepyomompéva teprpepetoxd kat CPU arevepyomomuévn
SleepMode: kéto omo 0,1pA anevepyomompuéva neprpepetaxd kot CPU

Timerl :1,1 pA

watchdog :2,1pA

2.1.2 Ecwtepikog TOAAVTOTNG

YPNOLOTOIDVTOG TOV ECAOTEPIKO KPVOTUAAO Y10 TO YPOVIGHO £XOVLE TN duvaTdTNTO Vo T0 puBpicovpue
am6 31kHz éog 8MHz. Edv gpapudcovpe texvikn PLL 1 ouyvomto propei va puBuiotei and 31kHz émg
32MHz.

O Timer 1 éye1 kpbotairo 32MHz.

2.1.3 e0IKA YOPAKTNPIOTIKA KOl ZNUAVTIKO TEPLPEPELNKA TOV UIKPOETEEEPYAOTN

e Pebdua evepyomoinom €1600mV Kot 001yNong £00mv 25uA

o Tpia e&wtepikd interrupt

e  Mia £i6060cCCP1 kataypaeng , cuykpicelg ,PWM

e M €i60d0cECCP1 kataypaenc , cvykpicews ,PWM

e MSSP (Master, Synchronous,Serial, Port) y1aSPI kot 12P emikovovieg
e USARTYw aobyypoveg enucovoviec RS232 karRS485

16



MICROCHIP PIC18F2585/2680/4585/4680

28/40/44-Pin Enhanced Flash Microcontrollers with
ECAN™ Technology, 10-Bit A/D and nanoWatt Technology

Power Managed Modes:

RAun: CPU on, peripherals on
Idle: CPU off, peripherals on
Sleep: CPU off, peripherals off

Idle mede currents down 1o 5.8 pA typical

Sleep mode currents down to 0.1 A typical
Timer1 Oscilistor: 1.1 pA, 32 kMHz, 2V

Watchdog Timer: 2.1 pA
Two-Speed Oscilistor

Flexible Oscillator Structure:

Four Crystal modes, up to 40 MHz
4x Phase Lock Loop (PLL) — available for crystal

Special Microcontroller Features:

and intermal oscllators

Two External RC medes, up fo 4 MHz

Two External Clock modes, up to 40 MHz

Internal oscillator block:

« Buser selectable frequencies, from 31 kMz 08 Mz

- Provides a complete range of clock speeds,
from 31 kMz to 32 MHz when used with PLL

= User tunable %o compensate for frequency drift

Secondary oscilistor using Timer! @ 32 kMz

Fail-Safe Clock Monitor

- Allows for safe shutdown i peripheral clock stops

C compiler ap d archi with optional
extended instruction set
100,000 fwrite cydle Enh d Flash

program memory typical
1,000,000 erasafwrite cycle Data EEPROM

memory typ
FlashData EEPROM Retention: > 40 years

le under soft

Priceity levels for interrupts

8 x 8 Single Cycle Hardware Multiplier

Extended Waichdog Timer

control

(WDT):
- Programmable period from 41 ms to 1315

Single-Supply 5V In-Circuit Sevial

Programming™ (ICSP™) via two pins
In-Circuit Debug (ICD) via two pins
* Wide operating voltage range: 2.0V to 5.5V

Peripheral Highlights:

* High current sink/scurce 26 mA/25 mA

* Three external interrupts

* One Capture/Compare/PWM (CCP1) madule

* Enhanced Capture/Compare/™WM (ECCP1) module
(40/44-pin devices only):

* Masier Synchronous Seriad Port (MSSP) module
supporting 3-wire SPI (all 4 modes) and 12C™
Masier and Slave modes

4 Ackd sle USART modul
- Supports AS-485, RS-232 and LIN 1.3
- RS-232 operation using intermal oscllator
block (no external crystal required)
- Auto-Wake-up on Start bit
- Auto-Baud Detect

* 10-bit, up to 11-channel Analog-to-Digital
Converter module (A/D), up %o 100 Ksps
- Auto-acquisition capability
- Conversion available during Sleep

* Dual anslog comparators with input multiplexing

ECAN Module Features:

* Message bit rates up to 1 Mbps

= Conforms % CAN 2.08 ACTIVE Specificason

Fully backward compatible with PIC18XXX8 CAN

modules

Erh
. Er

= Three modes of operation:

- Legacy, Enhanced Legacy, FIFO

Three dedicated transmit butfers with prioritization
Two dedicated receive buffers

Six prog ‘ ivet buffers

Three full 29-bit acceptance masks

16 full 29-bit accep filkers w/ dynami ation
DeviceNet™ data byle fiter support
Automatic remote frame handing

Advanced efror 1 faah

E)

Program Memory Data Memory e ccPi/ MSSP
Device Flash |# Single-Word | SRAM |EEPROM | ¥O AD (ch) ECCP1 P Master § Comp. MI - G-Nt“-.
(bytes) | Instructions |(bytes)| (bytes) (PW) Fc™
PIC18F2585 | 48K 24576 3328 | toes | 28 8 40 Y ¥ 1 0 13
PICIBF2680 | &4K 32768 3328 1024 28 0 Y Y 1 0 173
PICIBF4585 | 48K 24576 3328 1024 44 " Y Y 1 2 13
PIC1BF4680 [ 84K 32768 3328 | 1024  [40des " Y Y 1 2 13

Preliminary DS39625C-page 1

© 2007 Microchip Technology inc.
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2.2 Opwuéng()ﬁmv, Eé(’)ﬁ(OV(Al, DI, DO, MOSI, MISO , Rx, Tx, Int)

210V TOpaKAT® Tivako eoivovtol o optopog Tov Kdbe Tod1ov Tov

pikpoenegepyaot).

pin | NAME MC COMMENT pin NAME MC COMMENT

1 vpp 5 volt 21 RD2 | DIGITAL INPUT

2 | PV_CURRENT ANO ANALOG INPUT 22

3 | INV_CURRENT 1| AN1 ANALOG INPUT 23 MISO MISO SPI

4 | INV_CURRENT 2| AN2 ANALOG INPUT 24 MOSI MOSI SPI

5 | AC_CURRENT AN3 ANALOG INPUT 25 X X INTRANET

6 26 RX RX INTRANET

7 | AC_VOLTAGE AN4 ANALOG INPUT 27 | BUTTON 4| RD4 | DIGITAL INPUT

8 | DC_VOLTAGE ANS5 ANALOG INPUT 28 | BUTTON 3| RD5 | DIGITAL INPUT

DIGITAL OUT FOR
9 | RST RE1 SPI 29 | BUTTON 2| RD6 | DIGITAL INPUT
DIGITAL OUT FOR

10 | CS RE2 SPI 30 | BUTTON 1| RD7 | DIGITAL INPUT

11 VDD 5volt 31 VSS GND

12 VSS GND 32 VDD 5volt
DIGITAL INPUT

13 CLKI 10MHG 33 | INTERUPO | INTO from SPI
DIGITAL INPUT

14 CLKO 10MHG 34 | INTERUP 1 | INT1 from BUTTONS

15 | RL4 RCO DIGITAL OUT 35

16 | RL3 RC1 DIGITAL OUT 36

17 | RL2 RC2 DIGITAL OUT 37

18 | SCK SCK CLOCK FOR SPI 38

19 | RL1 RDO DIGITAL OUT 39 PGC | PROGRAMMING

20 40 PGD | PROGRAMMING

18




2.3 Efoaoedion Tpogodociog 5 V(Mebodoroyin)

Supply Section

> B— '.'w.".
£ —— 52
Ve =t

Z- 14>

>

s o - T
> = + ——4
——
O
=+

Ewova 2.3 E€acpdiion Tpopodosiog 5 V

Htpopodociag T kotaockevnceivatadidAvnomd Tic umatopie  TIC
aVTOVOUNEVEPYELOKAKATAVAA®ONG, M TAonTpogodociaceivor 12 voltue
Kown kabodo étcl otov 1 umatapiogivar 24 m 48 voltywa tpogodocia
naipvoovpe o pecaio AMym 12 volt.

H tdon Aettovpyiag tov pikpoeneéepyaotn sival 5 voltmov to maipvovpue
amd TV Taon tpogodoaciog 12volt péco evoc regulatorim7805.
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2.4 Tpomog Emkowvoviag pe to Internet

Tnv «ataockevr] v  €yovpeefomiicer pe  to ENC28J60
Ethernetcontroller o 6motocepthapfavel kot v SPlemikowvmvio,
LLE TOV LKPOETEEEPYAOTY.

Ewodva 2.4 ENS28J60-H

20



2.5 Tpomog Xovoeonc Ileprpepelok@V Encesiso-H,

MAX 13087E, KPYXTAAAOX 10 MHZ)

uC Section

SH %

: 1
RG99 %

= 8 . | 1 Y

Web box

TITLE: main_board

Document Number: REV:

Date: 16/8/2018 8:18:38 pp ‘E\hi‘f(? 1/8

Ewdva 2.5microcontroller section

2.5.1 Tpoémog Xvvdeong Microcontrollerpne ENC28J60-H

Ewayoyn oto SPI

To SPI(SerialPeripheralinterface), 6mwc kot to 12C avantoybnke pe 6Komod TV 0KOAN
emkovovia HETAED OAOKANPOUEVOV KOl TOV KOAVTEPO TPOMO JSLOGVVOESNS TV
TEPLPEPELOKADV LOVAOWV Kol TOV UIKPOEAEYKT®V petalhd toug. To Tlpmtoxorro SPIM
SerialPeripherallnterfaceBusenitpénet v oceiplaky cOyypovn emikowvovia peta&d
oAoKANPOUEVOV o TANPNG aueidopoun emikotvavio. O dloawlog vAomombnke yuo
TPOTN Popa amd v grorpion Motorola. Ot cvokevéc emkovwvodv peta&d Tovg oe
modeMaster/Slave. OMaster tov SwdAOL €ival TO OAOKANP®UEVO TIOL TAPAYEL TO
frame tov dedopévmv kat to petadidetl Tpog to. ohokAnpouéva slave. Mmopovv oe Evav
SPI diawro va dtuovvdebodv meplocoTepeg amd [io. cuoKeVES Slave ypnoonoldvTag
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™m¢ ypouués ChipSelect. TToAléc @opég to SPI 10 amokaiovv "oeprokd diowAo 4
KoAmdiov".

To SPI enitpénet oe dedouévo tv 8-bits va amootéAdovtal chyypova Kol TanTOYPOVa,
vo Aapfavovtor chyypova dedoUEVA LE TaYVTNTO TT0V GTAvEL To 1 Mbps.

[N va emitevyBet emucovavia to SPI ypnowonotel 4 axpodEékTec:

1. Tov akpoodéktn SDO(Zepraxd dedopéva e£6d0v)
2. Tov axpooéktn SDI(Zeprokd dedopéva 16600V)
3. To oeprokd pordt (SCK)

Emunpdobeta pmopet va ypnoypomon el kat £vog TETapToc 0KPOdEKTNG GTNV AElTovpYia
slave: Emhoyn slave (SS). Ze oleg tic petagpopég oto SPI to ynoeio vymiotepng aiog
oTéAVETAL TPMOTO, 0TS EEAALOL cupPaivel kot oto 12C. Otav apykonoteiton to SPI,
TPEMEL VO, KAOOPIGTOVV OPIGUEVA YOPOKTIPLOTIKAL.

Xapoktnprotika Tov SPI
1. Emizpéner tnv cOyypovn emkowvovia.

2. Eivon oepoko.
3. Eivau mipwg apeidpopo (full-duplex).
4. Ageveivar plug-and-play.

5. Yrdpyer évag xor povo évag Master otov diawro, eved pmopei va vrdpEovv €vag 1
neplocotepot Slaves.

K
» Ol
bo | —-sEa -
PIC SPIMASTER I_ ~ - ol SLAVE
ol b 801 ﬁ o device

I-' YI;- 55 [usually active low)
|

:

+ _ w LK

! = ol SLAVE
! device

| DO

h YI;- 55 jusually active low)]
1

o CLKE

t ~ w0l SLAVE
. device

Do

€ 55 (usually active low|

Ewodva 2.5.1 SPI emikowvovio
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@5D amo D OUT

% % ' Microcontroler pin 9
—t H
tipog INTO Microcontroler pin 33 {

7

ipog SDI Microcontroler pin 23 ‘:. —

b 2

71 22 T—I ||

_)

Ewova 2.5.1.1 Tpémog THvdeong Microcontrollerpe ENC28J60-H

Y10 modopakia tov pikpoemegepyaotn 24 MOSlkar 23 MISO xobog emiong ta
modapdaxie 9 RST, 10 CS, 18 SCKkat 1o modapdkt 33 INT(dwakonn]) ivar yio v
emkowvovia pe to olokAnpopévo ENC28J60 — H mov eivar vmevbovo yioo v
emkowovia pe ta router / webserver,emiong avtd 10 OLOKANPOUEVO ETIKOWVOVEL LUE TIG
morec AND mov éyovv ¢ okomd v ynelokn evioyvon Tov ONUATOS 00Tl TO
oroxkAnpopévo ENC28J60 — Hiertovpyei pe 3,3 voltkow epeic 86Aovpue 5 voltya avtd
Balovpe petd tic mHAeg Kot PET 0dnyodooTe otov pkpoeneEepyaotn vC. Emiong 1o
oroxkAnpopévo ENC28J60 maipver ta 3,3 volt and tov regulatorREG 1117 mov awtd
naipvet 5 Voltkon o kaver 3,3 volt.

23



2.5.2 Tpomog Xvvdeong Microcontrollerne to oloxkinpopévo
npooTaciog TPOTOKOLLOL emKowvmviag RS - 485MAX 13087E

10 uCSection 6mov Bpioketan o uikpoeneEepyaotng PICL8F4685 ue ta
40 modapdxio (pin), oto modapdkt tov pikpoemetepyaotn 26 RXeivar
My onuotog mov Epyetor omd 10 oAokAnpwuévo MAX13087Ekar oto
TodapAaKL Tov kpoeneEepyaotn €ivor to 25 TXmov eivor m ekmounn
onuatoc vy 1o ohokAnpopévo MAX13087E . Avtd 10 oAokANpoUEVO
e€ac@aAilel ™MV aGPOAN emKOVOVio LE TOL AAAOL TOTIKA mepLpepelokUEGO
intranet ov Oa yiver pe v Pondela KaptOV ETEKTAONC.

00

ipog TX, RX
Tou Microcontroller

1=
e orde  ox

Ewodva 2.5.2 Tpdmog Lovdeong Microcontrollerue MAX 13087E

2.5.3 Tpomog Xvvoeong Microcontrollerpe Kpvotairo 10 MHZ

O ypoviopdg tov pikpoeneEepyaoth yiveta pe eE@teptkod kpvotaiio 10Mhzo omoiog
ovvdéetor oto 13 pin (CLKI) ko 14 pin (CLKO)

24



KEDAAAIO 3 AwsOntnpeckon Teyvikéc MeTpnioemv

Xe auTd 10 KEPAAOO Ba avOADGOLUE TIG TEYVIKEG OEYUOTOANYIOG Kol LETPNOELS TV
peyebmv amd to onpeia eEAEyyovg mov Exovue TpoovapepOEt.

3.1 Meg0@oooroyio Métpnong Taong Maatapiog (DC_VOLTAGEPIN 8)

C1

R1
9.1kQ

D1
1N4001

[+ MOATAPIA

\V4

MW

LEELEEELL

2

PICAXE-
40X2

R2
820Q

|- MnATAPIA AN

]

RRRRARRRRRRRRRARAAY

Ewova 3.1

H tdon 11g pratapiog evog avtovopov gvepyslokd GuoTpatog propet va eivan 1 12 i
24 1 48 volt. og éva cvomua 48 volt | tdon pmopel va @tdoel og pio voTfEUEN
vepeopTmon Kot to 57 volt. H avaioywkn eicodog tov emefepyaoct givar 0-5 volt.
eTdvovtag va dtoupetn taoeg 9100/820 (R1/R2) 11,1 umopovue pe KMUoKoTtd vo.
UETPNOOVLLE TN TAOT TIG HUroTapiog.

25



3.2 MegOoooroyio Métpnong 'Evraong ®@optiong Mnoatapios and Avoave®@oipueg
Inyéc Evépyerag(AIIE)  (PV_CURRENTPIN 2)

e va  petpoovpe 10  pevpOEOpTIONS TV proatopiovand  ALILE.
TOPEUPALOVUEAVAUEGAGTOVSPVOGTECPOPTIONG Kol oTIC
urotopiccévavorodntypoapevpatocfaciopévo oto @avouevoHall. o asbnripaceivon
o(HallsensorACS785ECB200B) o omoiocéyel v duvotoTnTOavEEapTHTOCTACNS Vol
petpnoetanod -200 émg 200 Ampere

5V C1

HallsensorACS785ECB200B
ot +

|
1
ACST12 |
Low \

eeeee [

[AMO + PYOMIZTH ®OPTIZHE >

PICAXE-

\
| 40X2
!

MPOX + MNATAPIAZ

LEEEFPEEEEEEELEEELL]

FEEEFEERFEFFFFFFFFF

Ewoéva 3.2
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3.3 Meg0Bodoroyio Métpnong DCEvraongINVERTER(INV_CURRENTL PIN 3, INV_CURRENT2
PIN 4)

INo va petppoovpe ™ DCpedua tov invertermopepufalovpeavapueso otov inverter kot
ot umotopieg dvo atcOntipegpevpotocHallACS785ECB200B mov sivatkavoi va
petprioovvpedpaémg 400 Ampere kot ot Svo pali

[ANO + INVERTER >

5V

LH

—_— —

o}

HallsensorACS785ECB200B Hallehsor ) CS7RoFCR200B —

ESSERaE FH =

ACST12
Low

PICAXE-
4002

PEERFRRRFFFREFFFEFF

NPOX + MMNATAPIAL

Ewova 3.3
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3.4 MeOoooroyio Métpnong ACEvtaongINVERTERAC_CURRENTPIN 5)

Xmv £€€000 TOL inverter o€ é&vaamd Ta ovo
KaAddaonoioférovperapeuparovpeévaaicOnipa  (HallsensorACS758LB-100U) yia
VO UETPNOOVLUE TO PeELUO. 7OV TPAPA TO EOPTIO TN EYKATAOTAONG . O
O paganTodcEyEt ™ duvatoTNTO va LETPNOEEMC 100

AmperesvaAlaccOpuevopev Lo 1 ovToyn tov o€ tdonéenepvakatdnoin to 230 volt mov
€XOVLE.

o)
<

C1

ANIO:220V INVERTER: |
HallsensorACS785ECB100U
N

ACS712
Low

LEELEEEEH

PICAXE-
40%2

MPOX 220V KATANAAQZEIZ

CEERFFFFFFFFFFFFFF

LEELEEE

Ewova 3.4
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3.5 MeOoooroyio Métpnong ACTdaong INVERTER@AC_VOLTAGEPIN 7)

R

Ewova 3.5

Ta 220 voltaro v £€0do tov inverter ta tepvape and évo petacynuatiotn 220/9 oty
cuvayl ovopbdvovpe v €000 TOVL UETOCYNUATIOT Kol pe 1o Tpepn 1KQ
pvOuilovpe ™mv OVOAOYIKT elcodo TPOG 10 LIKPOTTOAN TN
GLYKEKPLUEVI POO O YIVETAUEUTEIPIKATPOPOSOTAOVTOG pe évaVariac T0
petooynuatiot kot eAéyyovpe tnv téon oto onueioAC_VOLTAGE 1o Trimmer to
pvOuilovpe o popdota 2.5 Vv O6tavtpoeodotovue 220 VoIt o petaoynuatiot ot
vrorowmeg pubuicet yivovtol TPOyPOUUATICTIKA.
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3.6 Mc0Ooooroyio ELEyyov Agrtovpyiag evvijTprag (GEN_ON)

OKA1

X2-10) = I ( 6 T5
. BC547
% +|C8

£y < 1

X2-20— kl TJ o

Gen-AL IL250 l
GND
Ewova 3.6

Ytg kAéppeg X2-1 ko X2-2 ovvéécovpe v €€odo Tig yevwvrtprog 220 volt to
oAokANpopévolL250 eivaiévaymoerakooptocoupler pe potodiodo kot pwtotpaviiotop.
Otov 10 9ototpaviictop £pbet 610 KOpOhpa o1 PMTOdI000L drappéovtal amd PevLLL
Irto Tpaviictop TS5 elvan og katdoTacnarokonnghpa 1 tdon oto onpueioGEN_ONeivar
Svotav 1o Ireivar 0 to pototpaviictopeivar oe anokonn dpa to tpaviictop TS dyet
emopévog 1 téon oto onpeio GEN_ON givar Ov

Figure 14. Switching timing and schematic

g ——

e —— F=10 KHz,

DF=50% R,
Vo - . 16
- IPLH
\ IF=10 mA
ViH=1.5|V —
IPHL -Gt I —

Ewova 3.6.
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KEDAAAIO 4 'EEooor Katackeunc

210 KeQPAAO0 0VTO EYovpe TIG €EOGO0VG TNG KATAGKELNG TIC OTOIEC TIG XPNOLOTOIOVUE
YlOL EVEPYOTOINGN — OMEVEPYOTOINOT| KOTOAVOAMGEMY KOOMDE KOl Yo TNV EVEPYOTOINGN
™G vevvnTploc. Ot ££0001 etvar Yuypég emapés amd peALE.

4.1 TeyvikbyyopoxtnpicTnKo TOV pEALE

Ta pedré Tov ypnoomolovpe givan tomovmini pe anvio 12 voltde kot dvo emapég NO
8A

4.2 Teyvikn Evepyonmoinong tov RELAY (Transistor) Ané To MC

['o v evepyomoinon twv PeAlé amarteitar odnynon pe transistorBC547 NPN and v
¢€odo tov pikpoenelepyaoty PIC 18F4685. Otav épbet éva onua +5v ot Pdomn tov
TpaviicTop aVTO £PYETOL GE KOPO LE AMOTEALEGLLO VO, EVEPYOTOLEL TO PEAAE.

dav
R2
330Q
~AWW-——t
12v DE 8A 0~250v AC/DC
K1 =
LED1 > g S
Red (633nm)"SZ 012& TE 2 >
1N4004
R1
1kQ
DO microcontroller g AN E BCSA7
fritzing

Ewova 4.2

Yt Baon tov tpaviiotop mapepfarieton pia avtiotoon 1 KQ . Aéyeton 5 Vdcamo to
uCSectionémov Bpioketan o pikpoenelepyastcPIC 18F4685 ko cuykexpiuéva to
Pelhé 1 RL1 evepyomoteitar amd v €080 TOV HiKpoemeEepyaoTi 6T0 modapdkt (Pin
19) avtictotya yio to Peddé 2 RL2 amd v €£000 ToL HiKpoemeEepyaoTi] GTO TOJOPAKL
(pin 17) ,avtictorya Y to Pedhé 3 RL3amd v ££0d0 tov pukpoenelepynotn oTo
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nodopakt (pin 16),avtictorya yio to PeAré 4 RL4and v £€0do tov pikpoeneepyaotn
010 modapdkt (pin 15).

Xpnowonowvpe pio 6iodo IN4004 oavdaotpo@a mOA®UEVN HETAED TV GKPOV TOV
mviov Tov PeAlé yio mpoctacio Tov mnviov tov PeAAE and ta dvopevpata. [a va
omAicel 10 mnvio tov PeAlé mpémer va maper 12 Vamd v 140om Tpopodociag tng
TAOKETOG,AALA TEAIKA EpOGOV TO Tpaviiotop £pbel 6e kOpo and ta SVdcmov Oa mapet
a6 v €£000 Tov piKpoeneEepyaoTy.

4.3 Mrovtdv Tomkov Xeipiopov EE60wVRELAY

To urovTdVv TOL TOTIKOVYEIPIGLOV EIVOL Y10l TNV EVEPYOTOINGT KO ATEVEPYOTOINGCT TV
e£6dwv. Otav matmbeikdnoo pmovtov kavelow amd hi v aviiotoygeicicodo Tov
eneéepyootel. Kdabe o@opd mov moatiétatevoAAdocslr TNV KATAOTOON  TIG
avtiototyeiceEdd0v.

5V

=

R1
4.7k

pull up registant

DI microcontroller

button

Ewova 4.3

Ta PeAAé pmopovv va maipvovve omoladmote Téon oty Ko tovg exaen gite 24 Vdc
eite 12 Vdceite 48 Vdceite evodlacoopevo 220 VACH onoia mpoépyeton gite amd Tig
umatapiec dpa cvveyég gite amd v £€€odo tov inverter 220 VAC(evalAacoOEVO).
Eniong yio v evepyomoinon tov PeAlé amarteiton 0dMynon pe transistorBC547 NPN
amo v €£0d0 tov pukpoeneEepyaotr PIC 18F4685 .

Evepyomoid 1o Pelhé 1oyvog amd 10 K1 (Peddé Miv) av Parw 220 VAC
(evaAlaoolpevo) oty akprn tov mviov tov Peddé 1oydog K2 otnv dAAn dxpn &xm
ovdétepo (N) 0 VAC, eav Béiw 12 1 24 Vdcoto éva dxpo oto dAro dxkpo Balm (-) / -
12 Vdcn -24 Vdcpue v mpotimdbeon 611 to nvio tov Peddé eivan avtictoymng tdong.
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KE®PAAAIO SEmikoivovia 6GVGTNUOTOS TNASUETPLOC HEGH
internet pe ™ ypnoeer webbrowser.

5.1 TveivirHTML

HHTML givar  évo 60vOA0  KOVOVOV Yoo TV SWOUOPPOOT NG EROAVIENS Kot
TOV TTEPLEYOREVOL L10G 10TOGEMBOC. Ovo100TIKG, gV Elval YAMOGO TPOYPOULOTIGHOD,
OALG YAMDGGO, TEPLYPOPNS LOLOTITMOV TOV GTOWEIOV TOL AmOTELOVV Uid 10TOCEAIDO.
Xpnoonoudvtag 181KEC ETIKETES (tags) divovtat eVIOAEC, Y0 TO TG VO SO EIPLOTEL
éva €yypago html to wePLeOpREVO TOL Kot TOS VoL TO gROvicel 6Tov ypnotn évog Web
browser, to Tpdypappa SNAAST TOL ¥PTCULOTOLOVUE Y1 VO TPOPAAOVUE TIG SLAPOPES
oeMidec 610 drdikTVO.

Evdewktikd, ol evrorég / tags tng HTML, pmopovv:

e Na giodyovv og pia wotooerioa links (cuvdéopong)
e Noa g16dyovv o€ pia 16T0GEMO EIKOVES
e No SlopopPOGOVY TO KEILEVO IE EVTOVA 1| TAGYIO YPALOTO KAT.

Mo va dnuovpynBet éva apyeio html, apket Eva apyeio amiod kewpévov, to omoio Ha
éyel katanén .html 7 .htm ko o apyeio avtd va mepiéyet Tig embountéc evrorés pe
ala avéroyeg mapapétpovg tovg.H HTML pmopel va ypagteli  amevbeiag
O¢ KOdWKAG (Ayaiog kddwkag) 1 umopei  va  mopoybel  avtopoTo  omd
KOO0 TPOYPOUNO KOTACKEVNS IGTOGELO®V (VTTAPYOLY TOALA Slabécia opensource
TPOYPAULOTO TOV UITOPEl Vo KATEPAGEL KAVEIG KoL VO EYKOTAGTIGEL GTO UNYEVI LA TOV)
TNV OTyUn Tov o dNUoLPYOS, o€ YPUPIKO mePdriov, amdd YPNOOTOEL TA
oupopa gpyareio Tov ToL TAPEXEL TO TPOHYPOULUUA YO VO, TO GYEOLOGHO TNG GEALdNG
TOVL.

5.2 Tpomog emkowoviag mhokétag péco Web browser

Yy pvun tov eneepyaotn eivorl amodnkevpévog o kmdikag tmv html yo myv
duvatdTNTo AVTEALOYNS TANPOPOPIDV amd To dadiktvo uéom g Ethernet ndprag
kavovrtag portforward to donename mov éyovue 0piceL Yo TNV ETOIKNUEVOL.

Na onpewmdel 0t n IP tig mhokétag etvor otatikn pe duvatdtnTa opitopol e,0ev
amonteite SErver, umopei vo. ETKOIVOVNGEL L OTTOLAONTOTE GLGKEDT] TTOL £XEL
eykatactodel Kamoto Tpdypappo browser.
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5.3Awdkacia emkowvmviog pe T mhakéta péeo Web browser

Amd omotodnmote TPOYpape TAONYNoNG oto internetypdgovtag v dievbuveon
emkowvoviag(domainname ) yw internet 1 (IP) ywo torikniovvdeon 610 avtictoryo
nedio Tov browser epgaviCetot 1 TPOTN GEASO.

House Control
| D ‘ admin
PASS E

Ewoéva 5.3.1

Me ID: admin koupass: 1234

[Matdvroclogin av égovuenrinktporloynoeicmotd to ID kot 1o Kmdikd umaivovue
OTNV TOPOUKATO GEAIDO.

Config

DC MEASURES

MAIN BATTERY 12.5 Volt
BATTERY CHARGER CURRENT | 50 Amp
INVERTER INPUT CURRENT | 15 Amp

AC Measure

Ewova 5.3.2

g aut ceAida PAETOVIE TV TAGT TOV UTATOPIOV TO PEVUO ATIONG TOV UTOTOPLOV
an6d AIIE kot o pevpa tov inverter 1o omoio av eivar OeTikd KATOVOADVEL GO TU
uratapieg v av givar apvntikd eoptilel T pmotapieg. Ilatodvtag apiotepd Kiik
AC Measurexdvovpe chHVOECT GTNV TOPAKAT® GEAMOA.
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http://manolis.for-our.info/config.html
http://manolis.for-our.info/AC.html
http://manolis.for-our.info/AC.html

Config

AC MEASURES

AC OUTPUT VOLTAGE 230 Volt
AC OUTPUT CURRENT | 1.2 Amp
AC OUTPUT POWER 230 VA

GENERATOR OFF

RELAY

Ewova 5.3.3

e ot Vv oelda Aémovpe v AC thor, 1o AC pevpa T1g eyKaTdoToonS , TNV 1o)0
OV KATOVOADVETE Kol €AV Aettovpyel 1 yevvnpa. [Hotdvtag apiotepd ki
RELAYkdvovpe 6OVOEST GTNV TOPAKAT® GEAMDAL.

AUTO

RELAYS

DC Measure

Ewoéva 5.3.4

Xe ot TV ceMoa PAEmOVE TV KOTAGTOOT KOl TNV AETOLPYd TV €£0dmV 0TV
Kdto and kabe ££0d0 VIAPYOLV TO. UTOVTOV -n €€0do¢ elvar g yelpokivi
AElTOVPYLd KOU TOTAOVTOG TO UTOLTOV  UTOPOVUE VO EVEPYOTOWGOLUE 1 Vo
QEVEPYOTOGOL LE TNV €£000 0OV TO POVTO TNG ££000V gival Tpacsvo 1 €£0d0g eiva
EVEPYOTOMUEVT EVAD OTAV EIVOIL KOKKIVT] OITEVEPYOTOIUEVT .

*Av Kato amd ) £€£0d0 avti yio umovtov avaypapete AUTO n é€odog eivan og
avtoOHaTN Attovpyia.
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http://manolis.for-our.info/OUT.html
http://manolis.for-our.info/logic.html
http://manolis.for-our.info/DC.html
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http://manolis.for-our.info/OUT.html

*TTatodvtac apiotepd KMk  AUTOumaivovpe oty mapokdto ceAido

ouT|2|l
NAME | ac
A 26.5
B
C
T1 30
T2 10
EN v

Ewova 5.3.5

g ot Vv 6eMoa pvBuilovpe Vv avtépaTn AEtTovpYd TV eEGSMV.

Amo to Perdit emhéyovpe pa omd Tig téocepelg e£0d0vg dtav To EN eivat
GTEKAPICUEVO TOTE 1 ££000G EIVOL GE AVTOULATY AEITOVPYLA Y10l VAL UTTEL GE XELPOKIVITN
TPENEL VOL TO EETGEKAPOVILE M VO TOTHGOVLE TO UTOLTOV oV YEpileTan v €050
Tomkd omd v cuckeLN Yo Vo EMOVEABOLLLE GTO AVTOUATO TPEMEL VO GTEKAPOVLE TO
EN dictvokd.

210 medio NAME ypaeovpe 1o d6vopa mov BELovLe v a@avileTe N GUYKEKPILET
¢€odoc.

Me to unom(')v-cré?wov LLE TNG 0AAOYEG GTNV GLGKELT

AvTopaTeg AELTOVPYIEG
Ot avtépateg Aettovpyieg mov pumopode va emAaégovue yia kbbe ££0d0 gival Tpels:

=2 [Ipodtn Aetrtovpyia (EEacOAMGOT ASIAAETTNG AEITOVPYIOG [LE QVTOLOTN EVEPYOTOINGN
YEVVITPLOG) YioL VO €MAEEOVUE QLT TNV AETOLPYIE TPEMEL 1| TOPAUETPOS A NG
ocuykekplpévng £€€0d0¢ va gival peyaAdtepn tov undevog kot n mapdpetpor B koar C va
etvar pndév (A>0 ,B=0 kou C=0). To cevapio mov ekteleite o€ T TN AEtTovpyia ivat
. gv M Thon TOV uUToTOPIOV givol pikpotepn tov A Yo ypovo T1 (min) tote Oa
evepyomoindei n £€€0d0¢ yia ypovo T2 (min).

=2 Aeghtepn  Aertovpyio  (gvepyelokn  Oloyeiplorn, €VEPYOmMOINOT  GLOKELOV .Y
Kapotiotnke, ovido k.o, O6tav ot umotapieg €lvol QOPTIGUEVEG KOl VITAPYEL
NAOQAvELR) Yo vo. EMAEEOVIE QTN TNV AETOLPYIH TPEMEL N TAPAUETPOG A NG
ocvykekplpévng £€€0dog va givor undév kan 1 mapdpetpot B kar C va givar peyoidrepeg
unodév (A=0 ,B>0 ka1 C>0). To cevdplo mov extedeite o€ avty T Asrtovpyia sivor:

Eav n tdon tov umotopuov sivor peyolvtepn tov By T1 (min) tote Oa
evepyomoindei n ££000¢ Em¢ 1 Tdon ToV pratapidv givar pkpotepn tov C yuo T2 (min)
mov o amevepyomomOei.

= Tpitn Aertovpyia (awTOpOTN €EMTEPIKY EVEPYOMOINGT UE UAKPOEVTOAEG OO £val
EIKOVIKO, OIKTLOKO TEPIPAALOV TOV UTOPOVUE VO KOTOOKELAGOLUE Yo VO
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http://manolis.for-our.info/logic.html
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IKOLVOTIOU|COVLE OTOVONTOTE GEVAPLO BEAETE) Y. VTOHOTO ERSOUASIOI0 TPOYPOLLLLLOL
TOTIoCUATOG KNTOL OOV 0 ¥PNoTnG Bo pmopel vo aAAAlel TO TPOYPOLLLO TOTIGUATOG
and to internet 6mote emBéowun. To vaemdéEovpe avth TV Aettovpyio mpénel ot
napapetpor A,B,C va etvor pndév.

KE®AAAIO 6ETKOWOVIQ GUGTNUOTOC TNAEUETPLOC NEGM
internet ue Ty ypnontelnet.
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6.1 Tv givan 1 telnet emukowvovia

To telnet PoociCeton omv Apyrtektoviky meldtn - eEumnpetnty, Y. Vo TO
ypnowonomoovpe ektedovpe Eva mpdypouua meddtn ( telnetclient). evéd to
QTTOLLOKPLGUEVO TTPOC EAEYYO unydvnua exteAet To telnetserver.

Otelnet e&ummpetc wmopel vo  avtamokpldel €  TOAD
dNuovpyYdVTOS o véa diepyacia yio kbe aitnpa.

OTHOTO.  GLYXPOVEMG

6.2 Ilog viomorovpe v telnetemkowvovia .

210 mopoakdto wivako PAETovUE To outpaTo ( EVTIOAEC) TPOG TO GVGTNHA TNAEUETPIOG
,KOL TIG OVTIOTOUYEG OMAVINGELS LE TN EPUIVA TOVG

Altnpa telnet client Eppnveia Attipatog

ANADOPA EZ0AQN

Anavtnon and telnet server Epunveia Aravtnon

com= mreq MEASUREMENTS=220,2,0FF,24,22,15 AC TAZH,AC PEYMA KATAZTAZH H/Z TATH MNATAPION ,DC PEYMA INV, DC PEYMA PV

COM=OUT=READ ANAQOPA EZ0AON OUPUT= ON,OFF,OFF,ON KATAITAIH EZDAOY 1, KATAITAIH EZQACY 2, KATAITAIH EZNAOY 3, KATAITAIH EZ0AOY 4

COM= OUT1=ON ENTOAH ENEPTONOIHIHI EZ0A0Y 1

OK/ERROR OUT1 IS ONAUTO MODE

TO AITIMA NPATMATONOIKEHKE/AASOE ENTOAH H EZOAOE EINAI ITO AYTOMATO

COM= OUT2=0ON ENTOAH ENEPTONOIHIHI EZ0A0Y 2

OK/ERROR OUT2 IS ONAUTO MODE

TO AITIMA NPATMATONOIHEHKE/AASOE ENTOAH H EZOAOE EINAI ITO AYTOMATO

COM= OUT3=ON ENTOAH ENEPTONOIHIHE EX(

OK/ERROR OUT3 IS ONAUTO MODE

TO AITIMA NPATMATONOIHOHKE/AASOE ENTOAH H EZOAOX EINAI ITO AYTOMATO

©OM= OUT4=ON ENTOAH ENEPTONOIHIHE E

OK/ERRCR OUTA4 IS ONAUTO MODE

TO AITIMA MPATMATONOIHOHKE/AAGOE ENTOAH H EZOAOX EINAI ITO AYTOMATO

COM= OUT1=OFF ENTOAH ANENEPTOMOIHIHE E0AOY 1

OK/ERRCR OUT1 IS ONAUTO MODE

TO AITIMA PATMATONOIKOHKE/AAGOE ENTOAH H EZOAOX EINAI ETO AYTOMATO

COM= OUT2=OFF ENTOAH ANENEPTOMOIHIHE EZ0AOY 2

OK/ERROR OUT2 IS ONAUTO MODE

TO AITIMA MPATMATONOIHOHKE/AAGOE ENTOAH H EZOAOX EINAI ETO AYTOMATO

COM= OUT3=OFF ENTOAH ANENEPTOMOIKIHE EZ0AOY 3

OK/ERROR OUT3 IS ONAUTO MODE

TO AITIMA MPATMATONOIHOHKE/AAGOE ENTOAH H EZOAOX EINAI ETO AYTOMATO

COM= OUTA=OFF ENTOAH ANENEPFOMOIKIHE EZ0AOY 4

OK/ERROR OUT4 IS ONAUTO MODE

TO AITIMA NPATMATONOIHOHKE/AAGOE ENTOAH H EZOAOE EINAI ETO AYTOMATO

COM= OUT=ALLOFF ENTOAH ANENEPTONOIKIHE OADN TON EZ0AON

oK

TO AITIMA NPATMATONOIHOHKE

COM=OUT1=EXT=ON ENTOAH AYTOMATHE ENEPTONOIHIHE EZ0A0Y 1

©OUT1 IS ON AUTO MODE/ERROR NOT IN AUTO MODE3

TO AITIMA NPATMATONOIHOHKE/AAGOL ENTOAH H EZOACE EINAI ITO AYTOMATO

COM=OUT2=EXT=ON ENTOAH AYTOMATHE ENEPTONOIHIHE EZ0A0Y 2

OUT2 IS ON AUTO MODE/ERROR NOT IN AUTO MODE3

TO AITIMA NPATMATONOIHOHKE/AAGOI ENTOAH H EZOACE EINAI ITO AYTOMATO

COM=OUT3=EXT=ON ENTOAH AYTOMATHE ENEPTONOIHIHI EZ0A0Y 3

OUT3 IS ON AUTO MODE/ERROR NOT IN AUTO MODE3

TO AITIMA MPATMATONOIK@HKE/AASOE ENTOAH H EZOAOE EINAI ETO AYTOMATO

COM=OUT4=EXT=ON ENTOAH AYTOMATHE ENEPTONOIHIHE EZ0A0Y 4

©OUT4 IS ON AUTO MODE/ERROR NOT IN AUTO MODE3

TO AITIMA NPATMATONOIKEHKE/AASOE ENTOAH H EZOAOE EINAI ETO AYTOMATO

COM=OUT1=EXT=ON | ENTOAH AYTOMATHE ANENEPTONOIHIHE EZ0AOY 1

©OUTZ IS OFF AUTO MODE/ERROR NOT IN AUTO MODE3

TO AITIMA MPATMATONOIH@HKE/AASOE ENTOAH H EZOAOX EINAI ITO AYTOMATO

COM=OUT2=EXT=ON | ENTOAH AYTOMATHE ANENEPTONOIKIHE

A0Y 2

©OUT2 IS OFF AUTO MODE/ERROR NOT IN AUTO MODE3

TO AITIMA PATMATONOIHOHKE/AAGOE ENTOAH H EZOAOX EINAI ETO AYTOMATO

COM=OUT3=EXT=ON | ENTOAH AYTOMATHE ANENEPTOMOIKIHE EZ0A0Y 3

©OUT3 IS OFF AUTO MODE/ERROR NOT IN AUTO MODE3

TO AITIMA PATMATONOIHOHKE/AAGOE ENTOAH H EZOAOX EINAI ETO AYTOMATO

COM=OUT4=EXT=ON | ENTOAH AYTOMATHE ANENEPTOMOIKIHE EX

A0V 4

©OUTA IS OFF AUTO MODE/ERROR NOT IN AUTO MODE3

TO AITIMA PATMATONOIHOHKE/AAGOE ENTOAH H EZOAOX EINAI ETO AYTOMATO

6.3 Xpnionrov labview cav telnet client.
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H ypagw ¢@bon tov labview 1o «obotd 100vikdO Yo EQOPUHOYEG
LETPNOEWV, OVTOUATICUOV, €AEYXOL opydvav kol avdAivondedopévov. Eyxyovrag
duvatodmra emikowvwviag pécm telnet to kobiotd Wovikd Yoo THV GLYKEKPUEVN
EQAPLOYT.

6.3.1 Ene&nynon epappoyn labview

Ytv oeAidareference vrdpyovv ol TOPOUETPOTOMGELS Yo T emtkovmvia telnet kot ot
avoeopES amd TNV kataokevn. 1o medio ip/domainname minktpoloyodue v Ip yio
TOTIKN ovvdeon 1 To domainname yio aropoKpLOHEVT 1 Tpokabopiopuévn Tiun Tig ip
vy v Kotaokeon eivor 192.168.1.5. Xto medio port Bdlovpe v mopta 23 a@ov
npokpre Yo telnet. oto mivakaArray 3 to artfpoto mov otéAvovtol avtopata Baon
0V mpoypappaticpod  mpog to telnetserver (katackevn). Xto medioreference
KATOYPAPOVTOL OLEG OL OVOPOPES TTOV EPYOVTAL OO TO SErVer.

File Edit View Project Operate Tools Window Help

[ [8] © [ ][ 15pt Application Font |~ [ [~ [~ [25~ |

Ewova 6.3.1
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Ytv oeAida chartvmdpyovv o ypoenuata pe Pdaon thv nuepounvic OAmv TV
UETPOVUEVDVY UEYEDDV €YOovTOag Kol TNV ouvatoTNnTa. Vo, Kévovue export ce @OALO
vroloytopov exel ylo mepetaipw avaivon tov dedouévmy.

telnet2019charti i Front Panel - oENR
Fie Eat View Project Ope ocom Help —
W s : oI
Paget | cha | contel
TAIHMPATAPAE | sioto M |
'nm;,
s
e Time |
PEYMA MIATAPIES > INVERTE N ] "
126+ o000 |
153505 my
. ey
+H@En | Time +Ew |
] — # « .
PEVMA DOPTHIE ANO ANE Pt I
105+
g
£
£l
505w 15958947 my
11900 ey
L +@n |

TRCo 1 T Tl Tl e Tt [ e e LTt

Ewova 6.3.2
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Ytv oeAida control sppavifovtot ot TeElevTEG pETPNOELG TTOL £XEL oTEihel o telnetserver
oe ewovikd mepBdArov. Ameikovilovior eniong Kol 1 KATACTACT TOV £500WV 0OV
&yovpe Vv duvatdtnta vo oteilovpe aitnuo oAAOYNS KOTAGTAONS TOVG TATOVINS TO

avtiotoyo umrovtdovON 1 OFF oty avtiotoyei é£odo.

File Edit View Project Operate Tools Window Help

Ewova 6.3.3
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KED®AAAIO 7 Lyeo106p10G KOTUGKEVNG
7.1 Xyed100p00G TAUKETOS GYNUATIKA OOy pARNOTA

To wpdypappa Tov ypnoomomdnke yio 1o oxedlacpd T mhakétag eivar 1o EAGLE
6.4.0 Lightto oynuatikd dtaypappoto akoAovfov 6Tig TopoKaT® EIKOVEG

uC Section

£$5 S

Gf }
,,@.

$54555555

G 5.4 I £ B o
W8 L T4 =
{*H . AT o

o
oo
x ~all = o
) sl | [ 8 %
o ) “",
o o Poggon o BN
2 ] % \

Ewova 7.1.1microcontroller section

Supply Section

]

\|
2/le

& 8 0

fys

\l‘* E

Ewodva 7.1.2supply section
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;{E,j ‘L" : AC Section
NI
-
~ Relay Section

A

Ewcdva 7.1.4Relay section
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1 DC Section

L]
o
19

o
0
o

Ewova 7.1.5 DCsection

7.2 Katdroyog E€aptnpartov

DCSection

IC2 ACS758ECB-200B-PFF-T [Teloniextpikod
IC1 ACS758ECB-200B-PFF-T [TeConextpkd
IC3 ACS758ECB-200B-PFF-T [TeConextpkd

C9 100 nf [Mukvotg
R114.7 KQ Avrtictaon
C7 100 nf [Mokvetng
R12 4.7 KQ Avrtictaon
C10 100 nf [Mukvetng
C11 100 nf [Mokvetng
R13 4.7 KQ Avrtictaon
C12 100 nf [Mukvetng
SV3 Emaon
SupplySection

IC6 MY_7805_LIKE_SMD
D14 1N4004 Diode
D12 1N4004Diode

46
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C6 100 nf

D7 Schottky Diode
C15 470uf/25V
R18 9.1KQ

R19 820 Q

ACSection

IC4 ACS758LCB-100U-PFF-T
D6 Schottky
R14 10KQ
C14 100uf
TR1 220/9

B1 DBDB107G
C16 100uf
Trimmer 1 K
OK1 1L250
C17 100nf

R16 10KQ

R17 1KQ

R20 10 KQ

T5 BC547

C8 10pf

JP2 Jumper
SV2

RelaySection
RELAY_LED
R7 1KQ

[Mukvortng

[Toxkvemtg
Avtictoon

Avtictaon

[Tieoniextpikod

Avtictoon

[Mukvetg

Metaoynpotiotg
I'épupa ITAnpng AvopOHwong

[Mukvetg
R21 - R15
Optocoupler
[Mukvetg
Avtictaon
Avtictaon
Avtictaon
Transistor
[Mukvetg
Emaopn
Emaon

Avtictaon
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RL1

T1 BC547
D4 1N4004
K2 4052
K2

K2

RL2

R8 1KQ
T2 BC547
D3 1N4004
K3 4052
K3

K3

RL3

T3 BC547
R9 1KQ
D2 1N4004
K4 4052
K4

K4

RL4

R10 1KQAvtictaon

T4 BC547
D1 1N4004
K5 4052
K5

K5

S1

S2

Transistor

Diode

Avrtictaon
Transistor

Diode

Transistor

Avrtictaon

Diode

Transistor

Diode
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uCSection
IC9A 74AS08N
IC9B 74AS08N
IC9C 74AS08N
IC9D 74AS08N
R22 100

R23 100

R24 100

R25 100

ETHENC28J60-H

IC9P

IC5 REG1117
C18 10uf
C19 10uf

C2 100nf

C3 15pf

C4 15pfTTvkveortg

Q1 10Mhz
JP1

C5 100nf
R1 100KQ
D5 1N4004
ICSP
UcPIC18F4680
R6 4.7 KQ
D8 1N4148
D9 1N4148
D10 1N4148
D11 1N4148

And Gate
And Gate
And Gate
And Gate
Avrtictaon
Avrtictaon
Avtictoon

Avrtictaon

[Mukvortg
[Mukvotg
[Mukvotg

[Mukvortg

Kpbotorroc

[Mukvotg

Avrtictaon

Diode

Mikpoene&epyaotg

Avrtictaon
Diode
Diode

Diode

Diode
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R2 4.7 KQ Avrtiotaon

R3 4.7 KQ Avrtictaon

R4 4.7 KQ Avrtictaon

R5 4.7 KQ Avrtictaon

BUTTON

IC7 MAX13087E Safety of INTRANET
C1 100nf [Mukvetng

IC
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7.3 Toropévy mhokéto kotookevis (PCB)

To TumOUEVO KUKAMUO 0TS TIC KOTOOKEVNG ATOTEAEITE OO SLO TUNUOTO TO TUNMOL
TV asOnTpiov peOLOTOC KOl TO TUUO TIG KUPLUG KATOOKEVTS.

% 38\8\36878 &

220/9 z

dopisaa\SONVW\sIasN\:O Mr L2119 6L0Z/0L/ET

% % |
: | o
2
(e} . |__
; .
; g3 , Yory AP
X (LIS oo eeeememmemenns
I -r,-v- >
= 3 _ 3 GD
g ‘"&4' 4
T ¢
§ el | 7 '
7y 4 ) e
: 3 g il
g ( 3 2 4 rl
) ~ + : L1 ]
2 -
o A
2 de e
2 T 26
[ -
n D
D,
U
3

Rashi-shoz-a03esssov

Ewova 7.3 PCB
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#define pv a cost 125.(//25.0
#define pv offset cost -1

#define inv a cost 125.0 //100
#define invl a cost 125.0 /7100
#defins inv offset cost -1

#define ac a cost 20.0 //25

#define ac offset cost -1.5 //-11.0

#dafine on 1
#dafins off 0
#define adc interval cost 60

// duplex config flags

#define SPI Ethernet HALFDUPLEX 0x00 // half duplex
#define SPI Ethernet FULLDUPLEX ox01 // full cduplex

//Digital output pin
sbit relayl at PCRTC.BO;
sbit relayZ at PORTC.BZ;
sbit relayZ at PCRTC.B1l;
sbit relay4 at PCRTC.BO;
sbit led at PORTL.BL;

//Digital imput pin
sbit gen at PORTL_BZ;
sbit buttonl at PORTL.B4
sbit buttonZ at PORTL.BE;
sbit buttoni at PORTL.BE;
sbit buttond at PORTL.B7;

sbit button irq at PORTE.BI;

//SFI for ethernst adsptsr

sfr sbit SPI Ethernet CE at PORTE.BZ;

sfr sbit SPI Ethernet Rst at PORTE.BI;

sfr sbit SPI Ethernet CS Directior at TRISE.BZ;
sfr sbit SPI Ethernet Rst Direction at TRISE.B1;

//Global Var, struct and Union
tvpedef struct {
unsignec char name([3];
float a;
float kb;
float c;
wmsignec int tl;
wmsignec int t2;
}logic str;

union {
legic str str;
unsicmed char arx[2:Z];
} strutocar:r;

const char default irp([4]={15Z,6168,1,5};

const char default passworc[]="1234";

wmsigned int key interval=1,time 1([4]={0,C,C,C},.time 2[4]1={0.C,C.C};

unsigned char ip t[]="[000,000,000,000], [\"0000\"]", Admin passworc [7]="0000";
unsigned char eth rec,aute logic, timex0 mult=C;

float ac current=0,ac veltage=(,pv current=(, inv current=0,dc voltage=C(;

bit kej, rest,reset to default, timer irc;

logic_str logic data[4];

1/15 mikroC PRO for PIC by mikroElektronika

53




WebBox.c 2/2/2020 11:09:37 pp

e3:

e4: //HIML pages

85: exterr const

26: exterr const

27: exterr const

28: exterr const

©9: exterr const

70: exterr const

71: exterr const

72: exterr const

73: exterr const

74: exterr const

75: exterr const

76: exterr const

77: exterr const

78: exterr const

759: exterr const

80: exterr const

81: exterr const

82: exterr const

83: exterr const

84: exterr const

85: exterr const

86: exterr const

87: exterr const

88:

89: // Ethernst Varizbles and nstwork parsmetsrs

530: wnsigned char myMacRddr [€] = {0x0C, Ox14, OxAS, 0x7¢, 0x1S, 0x3%f} ; // my MAC
sddreass

51: uwnsigned char myIpAddr [4]; // my IP address

92:

93: //Ethernet Structs and Functions

94: typedef struct {

85: unsigmed canCloseTCE: 1;

9&: unsigned isBroadcast: 1;

97: } TEthPktFlags;

sigmec char login index[];

unsignec char login index after pass[];
unsigmec char DC index[];

unsignec char DC index after pass[];
wnsigmecd char AC index([];

wmsignec char AC index after pass[];
msignec char out index namel([];
unsignec char out index nameZ[];
msigned char out index namei[];
unasigmec char out index named[];
wmsignec char out index after names([];
masignec char out index autc([];
unsignec char out index ncautel[];
wmsignec char out index noautoZ([];
unsicmec char ocut index nocauteZ[];
unsignec char out index noauted[];
msigned char out index after autc[];
unsignec char out index after pas:z[];
wmsignec char config index[];

unsignec char confiq index after pass[];
wmsignec char restart index([];

msigmec char logic index([];

unsignec char logic index after pass[];

§

ReRRRRRRRRRARRERARRRRE

93: voic Relay en dis (unsignec char relay name, unsignec char on off);
100: voic net load (unsignec char temp[]);

101: voic confiq netl);

102: voic set_logic (umsigned char n,unsignec char ref[]);

104: wnsigned int SPI Ethernet UserTCE (unsigmnec char *remcoteHost, wmsigmec int remotePo
ort, wmsigned int loczlPort, unsignec int reglengtk, TEthPktFlags *£flags) {

105: wmsigmec int ler=(C,3i;

106: umsicgmnec char getRequest [10(],cut[]="0,0,0,0", *ref num t[4],temp[14],3=0;

107: char *t;

108: if (localPort != 8C &§ localPort != 23 && localPort != 808C) // I listen on
nly to web request (Fort 50 and 8080) and telnet reguest (port 23)

108: {

110: returr (0) ;

111: }

1% 2 if (localPort = 23)

113: {

114: for(i=C ; i < 10C ; iH)
115: {

lle: len = SPI Ethernet getBytel();
1 B B if{len<='z' &§ len>='z")
118: ler—-="a'-"4A";

115: getRequest[i] = ler;
120: }

TLET getRequest [i] ="\0"
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122: len = C;

123: if (strstr (getRequest, "COM"))

124: {

125: if (strstzigetRequest, "=REQ"))

126: {

127: ler += SPI Ethernet putStrinc ("\MEASUREMENTS=");
128: IntToStrx((int)ac_voltage, teng);

1239: ref=Ltrin (temx) ;

130: ler += SPI Ethernet putString(ref);

131: SPI Ethernet putByte(',');

132: ler++;

133: IntToStx({({int)ac current, tenx);

134: ler += SPI Ethermmet putStrinc (Ltrim (temp));
135: SPI Ethernet putByte(',');

136: ler++;

137: if (ger)

138: len += SPI_Ethernet putStrinc("CN,");
135: else

140: len += SPI Ethermet putStrinc("OFF,");
141: IntToStz({{int)dc veltaqge, temx);

142: ler += SPI Ethermet putStrinc (Ltrirm (temp));
143: SPI Ethernet putByte(',');

144: ler++;

145: IntToStx({int)inv current,temp);

l4e: ler += SPI Ethernet putStrinc (Ltrim (temp));
147: SPI Ethernet_putByte(',');

148: ler++;

149: IntToStz ( (int)pv current, temx) ;

150: ler += SPI Ethermmet putStrinc (Ltrim (temp));
151: SPI Ethernet putByte(''n');

152: ler++;

153> retun: (len);

154: }

155: else if(strstzigetRequest, "=RESET"))

156: {

157: ler += SPI_Ethermet putString("\nCK\n");
158: rest = 1;

159: retun: (len);

180: }

16l: else if(ref=strstr(getRequest, "=CUT"))
1g2: {

163: ref+=4;

164: if (strstr (getRequest, "=READ"))

185: {

lg6: len += SPI _Ethernet putString ("CUTPUIS=");
167: if (relavl)

l&8: len += SPI Ethernet putStrinc("CN ");
189: else

170: len += SPI_Ethernet putStrinc{("OFF ");
171: if (relavy2)

172: len += SPI_Ethernet putStrinc("CN ");
173: else

174: len += SPI_Ethernet putStrinc{("CFF ");
175: if (relavE)

176: len += SPI_Ethernet putStrinc("CN ");
177: else

178: len += SPI Ethernet putStrinc("OFF ");
179: if (relavd)

180: len += SPI_Ethernet putStrinc("CN ");
181: else

182: len += SPI Ethernet putString ("OFF ");
183: SPI_Ethernet putByte('\n');
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184: len++;

185: returr (len);

186: }

187: else if (strstr(getRequest, "=RALIOFF"))

188: {

185: relavyl= C;

190: relays= C;

EBY= relayi= C;

192: relayd= C;

1583: }

194: else if (*ref>='l1'gs*rei<="4")

185: {

196: if{strstr (getRequest, "=EXT=ON"))

1987: {

198: if ((*ref<='4'g&a*ref>='1"') &&logic data[*ref-'0'-1]->a=0.0&slogic
c date[*rei-'0'-1]1->k=0.(C&&logic dats[*xref-'0'-1]-5¢=0.0)

193: Relay en di=(*ref, on);

200: else

201: len += SPI_Ethernet putStrinc("ERROR NOT IN AUTO MCDE 3\n");

z0z: }

203: else if(strstr(getRequest, "=EXT=0FF"))

z04: {

205: if ((*ref<='4'g&*ref>='1"') &&logic data[*ref-'0'-1]->a=0.0&slogic
c date[*rei-'0'-1]1->k=0.(C&&logic dats[*xref-'0'-1]-2¢=0.0)

206: Relay en dis(*ref, ofi);

207: else

208: len += SPI_Ethernet putStrinc("ERROR NOT IN AUTO MCDE 3\n");

209: }

210: else if(strstr(getRequest, "=CN"))

211: {

21z: if (! (auto logic & (l<<(*ref-'0'-1))))

213: Relay en dis(*ref,or);

214: else

215: ler += SPI Ethernet putString ("ERROR ");

2lé: }

217: else if(strstr(getRequest, "=0FF"))

218: {

219: if (! (aute logic & (l<<(*ref-'0'-1))))

220: Relay en dis(%ref, off);

221: else

222: ler += SPI_Ethernet putString ("ERRCR ");

223: }

224: else if(strstr(getRequest, "=AUTC=EN"))

225: {

226: Relay en dis (*ref, off);

227: aute logic|=(l<<(*ref-'0'-1));

228: aute logic&=0x0E;

225: time 1[*ref-'0'-1] = 0;

230: time 2[*ref-'0'-1] = 0O;

231: GIE bit = C;

232: EEPROM Write (0x000£,auto _logic); //0x000f address of auto logic

233: Delay ms(40); -

234: }

235: else if(strstr(getRequest, "=AUTC=DIS"))

236: {

237: Relay en dis(*ref,off);

238: aute logicé=~ (l<<(*ref-'0'-1));

2359: aute logics=0x0E;

240: GIE bit = C;

241: EEPRCM Write (0x000£,auto_logic); //0x000f sddress of auto logic

24z: Delay ms(4C); =

243: }
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244:

245: }

24e: if (autec logic)

247: TMROCN bit=1;

248: else

245: {

250: TMROCN bit=0;

251: lec = 1;

252: i

253: GIE bit = 1;

254: if ({auto logic & (1<<(*refi-'0'-1))))

255: {

256: ler += SPI Ethernet putString ("OUT");

257: SPI Ethernet putBvyte (*ref);

258: ler += SPI_Ethernet putString("™ IS CN AUTC MODE\n");

255: ler++;

260: i

28l: else

262: len += SPI Ethernet putString ("CK\n");

2€e3: return: (len);

264: 1

285:

266: }

2€e7: len += SPI Ethermet putString("\nError command\n");

2e8: returr (len);

285: }

270: if (localPort = 28C || localPort = B208(C)

271: {

272: for{i=C ;i< 10C ; i+H)

273: {

274: getRequest [i] = SPI Ethernet getBytel) ;

2752 1

276: getRequest [i] ="\0"' ;

277: if (strstx (getRequest, "GET")) // only GET method is supported here
=3

278: {

279: if (strstx (getRequest, "key"))

280: key = 1;

281: if(kev){

282: key interval=1;

283: if (strstx({getRequest,"DC.html")){

284: len += SPI Ethernet putConstString (DC index);

285: FloatToStz (dc veltage,temp);

286: for (i=C;temp [i]!="_";i+4);

287: temp [142]="\0";

288: len += SPI Ethernet putStrinc(Ltrin(temx));

285: SPI Ethernet putByte(',6 ');

290: len+t;

291> IntToStr ({int)pv current,temr);

292: len += SPI Ethernet putStrinc (Ltrin(temx));

293: SPI Ethernet putByte(',6 ');

294: len+t;

295: IntToStr {{int)inv current, tenx);

29sa: len += SPI Ethernet putStrinc(Ltrin(tem));

297: len += SPI Ethernet putConstString(DC index after pass);

298: }

299: else if(strstr(getReguest, "AC html")){

300: len += SPI Ethernet putConstString (AC index);

301: IntToStr ({int)ac veltage,temp);

302: len += SPI Ethernet putString(Ltrin{teng));

303: SPI Ethermet putByte(',6 ');

304: len++;
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FloatToStx (ac current,temp);

for (i=C;temp [i]!="_";i+4);

temp [i42]1="\0";

len += SPI Ethernet putStrinc(Ltrin(tenx));

SPI Ethernet putByte(', ');

len+t;

if (qger)
SPI_Ethernet putByte('l');

else
SPI Ethernet putByte('0');

len+t;

len += SPI_Ethernet putConstString (AC index after pass);

}
else if(strstr(getRequest, "CUT.html")) {
t=strstr (getRequest, "out ");
if(t) {
t=t+4;
if (strstr (getRequest, "=on")&&! (aute logic & (1<<(*t-'0'-1))))
Relay en dis(*t.on);

else if(strstr(getRequest, "=cfi")&s! (auto logic & (I<<(*t-'0"-

Relay en dis(*t,ofi);

t
len += SPI Ethernet putConstStrinc (cut index namel); i=0;
len += SPI Ethermet putStrinc(logic data[i] ->name);
len += SPI Ethernet putConstStrinc (cut index nameZ); it+;
len += SPI Ethermet putStrinc (logic data[i]->name);
len += SPI Ethermet putConstStrinc(out index name3); it;
len += SPI Ethernet putStrinc(logic data[i]->name);
len += SPI Ethermet putConstStrinc(out index name4); it;
len += SPI Ethermet putStrinc(logic data[i]->name);
len += SPI Ethermet putConstString (out_index after names);
if (aute logic&0x01)

ler += SPI_Ethernet putConstStrinc (ocut index autc);
else

ler += SPI Ethernet putConstStrinc (cut_index noautol);
if (autc logic&0x02)

ler += SPI_Ethernet putConstStrinc(cut index autc);
else

ler += SPI Ethernet putConstStrinc (cut index noautol);
if (autoc logic&0x0D4)

ler += SPI_Ethernet putConstStrinc (ocut index autc);
else

ler += SPI Ethernet putConstStrinc (cut_index noauto3);
if (autoc logic&O0x0E)

ler += SPI_Ethernet putConstStrinc(cut index autc);
else

ler += SPI Ethernet putConstStrinc(cut index noauto4);
len+= SPI Ethernet putConstString(out index after autc);
out [0] = (relavl) % '1':'0';

cut [2] = (relay2) 2
out [4] = (relaysi) 2
ocut [€] = (relayd) 2 '1':'0";

len += SPI Ethermet putStrinc(out);
len += SPI_Ethernet putConstString(cut_index after pass);
}
else if(strstr (getRequest, "cenfig.html")){
ref = strstr(getRequest, "ref=");
if (ref){
GIE bit = 0;
ref += 4;
i=C;
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3g6:

while (*ref != 'p'){

i=C;

while {*ref != ',' && *ref != 'p'){
num t[i] = *ref;
i+
refH;

if (*ref = ',")
ref++;
num t[i] = "\0';
EEPRCM Write(j,ateci(num t));
Delay ms (40);
jt+ts
}
ref+=2;
while (*xef != '|'){
EEPROM Write(j,*ref);
Delay ms(4C);
itts
ref+t;
}
rest=1;
ler += SPI Ethernet putConstString(restart _index);
retum (ler) ;
}
else{
ler += SPI Ethernet putConstStringi{config_index);
net loac(ip t);
ler += SPI Ethernet putStringlip t);
ler += SPI Ethernet putConstString{config index after pass);
}
}
else if (strstr(getRequest,"logic.html")) {
if (ref=strstr(getRequest,"set="))
{
ref+=4;
i=%ref-'0'-1;
ref+=2;
set_logic(i,ref);

else

if (ref=strstr(getRequest, "ref="))
{

ref+=4;

i=*ref-'0'-1;

i=0;

}
ifi{i>4)

i=C;
ler += SPI Ethernet putConstString({logic index);
ByteToStr ((it+l), temr) ;
ler +=SPI Ethernmet putStrinc (Ltrim (temp));
ler +=S5SPI Ethermet putStrinc(",'");
ler +=SPI Ethernet putStrinc(logic data([i]->name);
ler +=SPI Ethermet putStrinc("'.");
FloatToStx (logic data[i]l—->&,temp);
ler +=SPI Ethernet putStrinc (Ltrirm (temp));
SPI Ethernet putBytel'.');
FloatToStr (logic data[i]l->k,temp);
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ler +=SPI Ethermet putStrinc (Ltrirx(temp));
SPI Ethernet putByte(',');

FloatToStr (logic data[i]->c.temr);

ler +=SPI Ethernet putStringc (Ltrirm (temp));
SPI Ethernet putByte(',');

IntToStz (logic dats[i]->tl,tem);

ler +=5PI Ethernet putStrinc (Ltrirm (temp));
SPI Ethernet putByte(',');

ByteToStr{logic datz[i]->tZ.temr);

ler +=SPI Ethemet putStrinc (Ltrirx (temp));
SPI Ethernet putByte('.');

ByteToStr (aute logica (1<<(i)) ,.temp);

ler += SPI Ethernet putString(Ltrin(temr));
ler += SPI Ethernet putConstString(logic index after pass);
ler += £;//for ',' chars

else

ler += SPI Ethernet putConstString{login index);

SPI Ethernet putByte('"');

ler += SPI Ethernet putString (Admin password);

SPI Ethernet putByte('"');

ler += SPI Ethernet putConstString({login index after pass);

ler+=2;
}
1
else
ler += SPI Ethernet putConstStringi{login index);
SPI Ethernet putByte('"');
ler += SPI Ethernet putString(Admin password);
SPI Ethernet putByte('"');
ler += SPI Ethernet putConstStringi{login index after pass);
ler+=2;
}
}

}
returr ler;}

msigned int SPI Ethernet UserUDE (unsignec char *remoteHost, unsignec int remotePo
ort, wnsigned int localPort, unsignec int reglengtk, TEthPktFlags *£lags) {
returr C;}

voic¢ SPI Ethernmet IRQ enable() {

SPI Ethernet CE = 0;
SPI1 Write{OxSE);
SPTI1 Write (0xCC);
SPI Ethernet CE = 1;
return:;

}

//interript function
voic¢ interrupt (voic);
voic¢ interrupt low (void);

voic meir() {
unsigned int ac wvolt=C,dc[4]={0,0,.C,C},ac am=C;
unsicmed char i, state,adc interval=adc_interval cost;
SWDTEN bit=C; //dissble watchdog
ADCCN1 = 0x08;
CMCCE |= 0x07 ;

//define ports I0 and varizbles
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489: TRIS?

430: TRISE =

491: TRISC = 0OxSC;
432 : TRISL = OxFC;
433: relayl = off;
434: relayZz = ofi;
455: relay3 = off;
45¢6: relay4 = ofi;

437:

498: // Read not confiq from EEFROM
499: for(i=0;i<47i+4){

500: myIpRddr[i] = EEPROM Reaci(i);
501: Delay ms(2C);

502: 1}

503: while (Admin password[i-4]!="\0"){
504: Admin password[i-4]= EEPROM Reac(i);
505: iH;

50&: 1

507:

508: //Read logic structs fram EEFRGM
509: auto logic = EEPROM Reac (0x000£); //0x000f = ess of auto logic
510:

511: for (state=0;state<4;state++)

512: {

513: strutoarr.str = logic_data[state];

514: for (i=C;i<2%;i+4)

515: strutocarr arx[i] = EEPROM Reac (0x1(C+(state*Z2*0x10)+i);
Sle: logic datz[state] = strutoarr.st:;

S17: 1

518:

$19: //led playing for cperstor

520:

521: for(i=C;i<E;i++){
522: Delay ms(100C);
523: 1lec = off;

524: Delay ms(100C);
525: 1lec = or;

526: 1}

§27: //defins glabal var
528: key = C;

525: rest=0;

530: timer irc =
531: eth rec = 0;
53z: reset_to_default=0;

0;

534: //timer 0 init

535: TMROCN bit = C;

536: TO8BIT bit = C;

537: PSA bit = 0;

538: TOCS bit = C;

535: TOCON |= 0x07; //Prescaler at 1:256
540: TMROE = 0x€7; //for 1 sec timing
541: TMROL = 0Ox6E%;

542:

543: //interrupts init
544: RBPU bit = (; //pull uwp on port B enzbls
545: IPEN bit = 1; //enable priority

S546: INTEDGO bit = C; //ex int0 change on falling edge
547: INTEDG1 bit = C; //ex intl change on fzlling edge
548: INTOIE bit=1; //ex int0 enable
545: INT1IP bit = C; //ex intl low priority
550: INT1IE bit = 1; //ex intl enable
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551: PEIE bit = 1; //ensble 211 low priority periphersl interrupts
552: TMROIP bit = 1; //TMRO high priority

553: TMROIE bit = 1; //enzbles the TMRO overflow interrupt

§54: TMROIF bit = C; //clear IMRO overflow interrupt bit

555:

556: //Periphersl init

557: ADC Initi);

558: SPI1 Initdi);

555: UART1 Init(5€0C);

5¢0: //UART1 Write Text ("hello worxrld");

5¢€l: SPI Ethernet Init(mMacRAddr, myIpAddr, SPI Ethernet FULLDUPLEX);
S562: SPI Ethermet IRD enzble();

583: SPI Ethernet Enable{_ SPI Ethernet CRC | _SPI Ethernet UNICAST);
S5e4: if(auto logic)

5€5: TMROCN bit=1;

See: else

5€7: {

5€8: TMROCON bit=C;

5€3: }

570: state = 1;

571: GIE bit = 1; //globsl interrupt snsbls

572: //Main FSM
573= while (1) {

574: //asm sleesp;

575: switch (state)

576: { //ac current,ac voltage,pv current,inv current,inv current2,
,dc voltage; - - - - -

577: case 1: dc[0]+=2DC Reac(1); break; //DC[0] <= pv current

578: case Z: dc([l]+=ADC Reac((); break; //DC[1] <= inv current

579: case Z: dc([2]+=ADC Reac(2); break; //DC[2] <= inv current?

580: case 4: dc[3]+=2ADC Reac (t); break; //DC[3] <= DC wvoltage

581: case I: ac amp+=ADC Read(Z); break; //AC[0] <= ac current

582: case t©: ac volt+=ADC Reac(4); break; //AC[1] <= ac Voltzge

583: case 7: if (!adc interval)

584: {

585: dc[C] = dc[C]/adc interwval cost;

586: dc[1] = dc[l]/adc interwval cost;

587: dc[2] = dc[2]/adc interval cost;

588: dc[3] = dc[3]/adc interwval cost;

589: ac volt = ac wvolt/adc interval cost;

550: ac amp = ac amx/adc interval cost;

551: adc_interval = adc_interval cost;

592: L

593: else

594: {

585: adc interval--;

596: state = (;

597= 1

598: break;

593: case 3: ac voltage = ac volt*(5.(/1024.0)*48.3; ac_volt = (; break;

J e E5Y

€600: case 35: pv current = ((fabs{((dc[C]1*(5.0/1024.0))-2.%)))*pv_a cost)+(pv_of
ffset cost); dc[f] = C; break;

601: case 10: inv current = (({{(dc[2]1*(5.C/1024.C))-2_.E)*inv a cost))-({{{dc[1]
*({5.0/1024.C))-2.5)*inv]l a cost)) )+ (inv offset cost); dc[l] = 0; dc[2] = (;break;

e0z: case 11: dc voltage = (dc[3]1*(5.0/1024.C)*14.8) + 0.83; dc[3] = C;

€03: if (dc voltage < B.E

c04: dc wvoltage=0.C;

€05: break;

e0&: case 12: ac_current = (ac_amp*({5.0/1024.(C)*ac a_cost)t(ac_offset cost); ac
c amp=C;
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€07: iflac current > Z)
€08: { ac current=ac current*0.5; }
e03: if (ac current<l)
e10: {ac_current=0.C; }
€11:
elz:
€13:
€l4:
€15:
glé:
€17: // if(ac current < 0.0)
€l8: V4 ac current=0.0;
€l5: // else if (ac current < 2.0 && inv current > 0.1)
§20: /71 " -
e21: /7 ac current=((dc voltage¥inv current)/ac voltage) ;
g22: 72 a0 SRR - s i
823: break;
€24: case 13: if(timer irc)
€25: {
g26: for{i=0;i<4;i+t)
627: {
€28: if (auto_logic & (1<<i))
€29: {
€30: if {logic datz([i]->z>0.C)
€31: {
€832: if (cime 1[i]<{logic dats[i]l->tl1*12))//number 12 for &
sec interval of timer 0
833: if (dc veoltage<logic datz[il->a)
634: time 1[i]+t;
€35: else
e3é: time 1[i]=0;
€37: else if (time Z[i]l<(logic dats[i]->tZ2¥*12))
€38: {
€39: Relay en dis((i+1+'0'),on);
e40: time 2[i]++4;
€41: }
e42: else if (time 2[i]=(logic data[i]->t2*12))
€43: {
644: Relay en dis((i+1+'0'),0ff);
€45: time 1[i] = 0;
e4é: time 2[i] = 0;
€47: }
€48: 1
€43: else if{logic datzs[i]->k>0.C&slogic data[i]->c>0.0)
€50: {
851: if (dc_voltage>leogic datz[i]->k)
e52: {
€53: time 1[i]+4;
654: if(time_1[il=(logic data[i]->tl1*12))//number 12 for
r § sec interval of timer 0
€55: {
e5e6: Relay en dis((i+1+'0"),0or);
€57: time 1[i] = 0;
€58: }
€59: }
ge0: else
eel: time 1[i]=C;
662: if (dc_voltage<logic datz[i]l->c)
€83: {
664: time Z[i]++4;
€65: if(time 2[i]l==(lcogic_data[i]->t2*12))
e66: {
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8e7: Relay en dis(({i+1+'0"),0ff);

688: time 2[i] = 0;

€€9: }

€70: }

871: }

e72: }

€73: 1

€74: timer irc = C;

€75: 1

e7é: break;

677: //case 14: add more cz=ses for RS<22 devicss

e78: default : state = 0;

€79: if (kev interval = ()

e80: key = 0;

€81: key interval++t;

€82: break;

€83: }

eB84: statett;

€85: if(reset to default){

eB8eé: for (i=0;i<4;i+4){

€87: EEPRM Writeli,default ip([il]);

€88: Delay ms (2C) ;

€89: i

€%0: i=C;

€91: while (default passworc[i]l!=""0"){

e92: EEPR(M Write (i+4,default passworc[i]);

€593: Delay ms (2C);

€94: it+;

€95: 1

€9¢6: EEPRCM Write (0x000£,C); // dissble suto logic on EEFROM

€97: Delay ms(2C) ;

€98: asn reset;

€95: }

700: if (eth req)

701: i

702: eth req ++;

703: if {(reat || SPI Ethernet doPacket() = 1) // process incoming Ethernst packe
ets and Ethsrnset problem check

704: asn reset;

705: }

706: }

707: }

708:

709: //interrupt function
710: voic interrupt (voic)

7 B B |

712: if (INTOIF bit)

713: {

714: eth rec = -2C;

715: INTOIF bit = 0;

71é: 1

717: if (TMROIF bit)

718: {

719: TMROE = 0x67; //for 1 sec timing
720: TMROI = 0Ox&s;

721: lec = ~lec;

722: timex0 mult+;

723: if{timer0 mult >= 5){ //Ssec intervsl of timer 0
724: timer0 mult = C;

725: timer irg = 1;

726: 1

727: TMROIF bit = 0;
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728:
729:
730:
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}

}
retum;

731: voic interrupt low (void)

732:
F733%
734:
735:
736:
b & =
738:
739:
740:
741:
742:
743:
T44:
745:
746:
747:
748:
745:
750:
751
752:
1535
754:
755:
756:
757:
758:
759:
760:
7€l:
762:
7€3:
Te4:
7€5:
766:
787:
768:
7€9:
770:
771:
772:
773:
774:
775:
776:
777:

{

unsicmed char reset count=-10C;
Button (&§PORTB, 1, 100, C);
if (!buttonl &5 buttonZ && buttoni &5 buttond)
{
relayl = ~relayl;
auto logicé=~ (1<<0);

}
else if (buttonl &5 !button? && buttoni &5 buttond)
{
relayZ = ~relayi;
aute logicés~(1<<l);
}
else if (buttonl &5 buttonZ &8 'buttoni &5 buttond)
{
relays = ~relays;
auto logicé=~ (1<<Z);
}
else if (buttonl &5 buttonZ & button3 && !buttond)
{
relayd4 = ~relavyd;
autc logicé=~(1<<3);
}

if (auto logic)
TMROCN bit=1;

else

{
TMROCN bit=C;
lec = 1;

}

dc{

if (!'buttonl &§ !'buttond)
reset count++;
if (!reset count){
reset to default = 1;
break;
}
Delay ms (10C);
twhile (!button ixqg);
INT1IF bit=(;

retum;
}
void Relay en dis (unsignec char relay name, umsigned char on off)
{
switck (relay name)
{
case '1l': relayl = cneff 1 : (; break;
case 'Z': relayZ2 = onoff ? 1 : (; break;
case '3': relayi =ocneoff I 1 : (; break;
case '4': relayd = onoff I 1 : (; break;
}
returmn:;
}
void net loac (unsigned char temp(]){
unsigned char ip stx[4][4],1,k=C,3=1;
for (i=0;i<4;i++)
ByteToStr (myIpAddr [i],ip_stx([il);
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790: i=0;
TLE while (k<4){
792: temp [j] = ip stx([k] [i];
F93= i+,
794: T+
795: if(i == 3){
796: if (k < 3)
¥ 4o 4= temp [J]1=", ';
798: i+
799: k++4;
800: i=C;
801: }
802: }
803: i+=z;
804: for (i=C;Admin passworc[i]!="\0";i+,6 j+4)
805: temp [1]= Admin passworc[i];
806: temp [11=""";
807: temp [1+11="1";
808: temp [142]="'\0";
805: retum;
810:
811: }
812:

813: voic set_logic {unsigned char n,char *ref)
81l4: {

815: umsigmec char value([7].1i,3;

81€: umsignec int store add;

817: float t;

818: //n=ms decode

818: for({i=0,j=C;*ref!=" ";it++ ref+t)
820: {

821: logic datz [n]->name [i]=*ref;
822: 1}

823: lecgic datzé[n]-®name[i]l="\0";

824: //A,B,C,T1,T2 decode
825: for(j=0;3<&;j+hH)

826:

827: ref+t;

828: fox (i=0;*ref!=", "' ;it++,K ref+t+)

823: value [i]=*ref;

830: value[i]="\0";

831: switck (3)

832: i

833: case (: t=(ceil{atof(value)*1())/1C; if (t<=60.0&&t>=0.C)logic datz[r]->a=t;
break;

834: case 1: t=(ceil{atof(value)*1())/1C; if({t<=80.0&&t>=0.C)lcgic datz[r]->b=t;
break;

835: case Z: t=(ceil{atof(value)*1())/1C; if{t<=80.0&&t>=0.C)1lcgic datz([r]->c=t;
break;

836: case I: store add=abs(atoi(value));if (store add<=400(C)logic data[r]->tl=stor
re adc; break;

837: case 4: store add=zbs (ateci(value)) ;if (store add<=400() logic_data([r]->tiZ=stor
re adc; break;

838: }

839: 1}

840: refH;
841: if(*ref="c")

842: {

843: auto logic|=(1<<i(n));
844: time 1[n] = 0;

845: time 2([n] = 0;

84a: }
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847: else if(*ref=="£")

848: auto logic&=~(l<<(r));

845: Relay en dis((r+l1+'0"),0ff);

850: auto logic&=0x0F;

851:

852: // EEPROM write of set logic struct
853: store adc=0x1C+(r*2*0x1C);

854: strutcarr.str = logic datz[n];

855: GIE bit = 0;
858&: EEPROM Write (0x000:Z,auto logic) ;//0x000f address of auto logic
857: Delay ms(40);

858: for (i=0;i<25;i+4)

8595: {

860: EEPROM Write( (store add+i),strutcarr.arr[il);//save logic dats to esprom
861: Delay ms (4C); S
862: }

8€3: if(auto legic)

864: TMROCN bit=1;

86€5: else

8ge: {

867: TMROCN bit=C;

868: lec = 1;

8€5: }

870: GIE bit = 1;
871: returm;
872: }
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1 e

<o
3z
4:
9=

7=
8:
- 5
10:

a 5 B
12:
2 52
14:
15:
1a:
a b7 s
18:
1 -
20:
21:
22:
23
24:
25:
26:

27:

28:
29:
30:
31=
32:
33:
34:
35:
36:

37:
38:
35:
40:
41:
4z:
43:
44:
45:
4@:
47:
48:
45:

S0:

T
52:
53:
54:
55:
5é:
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// login web page /7

const code wmsignec char login index[]=

"<!DOCTYPFE html>\

<html ><head>\

<title>WEB BOX</title></head><body>\

<div style=\"text-align:center\"><big><big>House Control</big></big><br>\
</div>\

<span style=\"color:#33£\ "></span>\

<div style=\"text-zlign:center ;height:55px\ "><em></em>\

<table style=\"text-align:left,width:235px;height: é0px; margin-left:auto;m
ght tauto\" border=\"1\" cellpadding=\"2\" cellspacing=\"2\">\

<tbody>\

<tr>\

<td style=\"font-style:italic;width:38px;text—-align:center\">ID<bxr>\
</td>\

<td style=\"vertical-zlign:top,;text-align:center;width:177px\">\

<input name=\'"Usernzame\" type=\"text)"><br>\

</td>\

</tx>\

<tr>\

<td style=\"width:38px; font-style:italic;text-align:center\">PASS<br>\
</td>\

<td style=\"vertical-zliqgqn:top,width:177px; text-align:centexr\ ">\

<input name=\"Password\" type=\"password\"><br>\

</td>\

</tr>\

<tr align=\"center\">\

<td ceolspan=\"2\" rowspan=\"1\" style=\"wvertical-align:tcp;width:177px\">
onclick=\"Iogin ()\ ">Login </button><br>\

</td>\

</txr>\

</tbody>\

</table>\

<em><big stvle=\"font-weight :bold\">\

</big></em>\

<form name=\"ILogon\" action=\"key|DC.html\" method=\"get\"></form>\
<em><big style=\"font-weight :bold\">\

<script>functicn Login() { Name=document .querySelector (' [name=\"Usermame\"]
;Pass=document.querySelector (' [name=\"Password\"]').value;if (Name=\"admi
==";

const code unsignec char login index after pass[]=

")document . forms [\ "Logon\ "] . submit () ;\

else alert (\"User name or Password error\");}</script></big></em></div>\
</body></html>";

//DC web page

const code umsigmec char DC index(]=

"<!DOCTYFE html>\

<html ><head><title>DC MEASURES</title></head>"

<body>\

<div style=\"text-align:right\"><a href=\"config.html\">Config</a><br>\
</div>\

<div style=\"text-align:center\"><big><big><span style=\"font-weight :bold
ASURES</ span></big></big></div>\

<table style=\"margin-left:auto;margin-right:autc\ "border=\"1\"cellpaddin
ellspacing=\"1\">\

<tbody>\

<tr>Y,

<td style=\"text-align:right;\ ">MAIN BATTERY\

</cd>\

<td name=\"v\"style=\"text-azlign:right;font-weight :bold;\ "><br>\

</td>\
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57:
58:
59:
e0:
el:
g2:
e3:
g4:
e5:
ge:
e7:
e8:
€9:
70:
71:
72:
73:
74:
75:
7€:
77:
78:

9

80:
81:
82:
83:
84:
85:
86:
87:

88:

89:
S0:
b
92:
83:
54:
952
S&:
97
58:
99
100:
101:
102:
103:
104:
105:
10&:
107:
108:
108:
110:
111:
112:
113:
114:
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<td style=\"text-zalign:center;\">Volt</td>\

</Tr>\

<tr>\

<td name=\"v\"style=\"text-align:right;\ ">BATTERY CHARGER CURRENT\

</td>\

<td name=\"v\"style=\"text-align:right;font-weight :beld;\"><bxr>"

</td>\

<td style=\"text-zlign:centex;\">Emp</td>\

</tx>\

<tr>\

<td name=\"v\"style=\"text-align:right;\ ">INVERTER a CURRENT\

</td>\

<td name=\"v\"style=\"text-align:right;font-weight :beld;\"><bx>\

</td>\

<td style=\"text-align:center;\">Amp</td>\

</tr>\

</tbody>\

</table>\

<div style=\"text-align:right\"><a href=\"AC.html\ ">AC Measure</a></div>\
<script>m=[";

const code wnsigmec char DC index after pass([]=

"]; s=deocument .qetElementsByame ('v' ) ;for (i=0;i<&;i+=2)s[i] .imexrHIML=m[i/
imnerHIMI= (m[2] <0) 25 [3] .inmnexHIML . replace (\ "a\", \"CHARGING\") -\
s[3].imnerHIML. replace (\"a\" \"INFUT\"); setInterval (function () {lccation.x
.5000) ;</script>\

</body></html>";

//AC Web pags

const code wnsignec char AC index([]=

"<IDOCTYPE html>\

<html ><head><title>AC MEASURES</title></head><body>\

<div style=\"text-align:right\ "><a href=\"configq.html\">Config</a><br></d
<div style=\"text-align:center\"><big><big><span style=\"font-weight :beld
ASURES</ span></big></big></div>\

<table style=\"margin-left:autc;margin-right:auto\ "border=\"1\"cellpaddin
ellspacing=\"1\">\

<tbody>\

<tr>\

<td style=\"text-align:centexr\ ">AC CUTFUT VOLTAGE\

</td>\

<td name=\"v\"style=\"text-align:right;font-weight :bold;\">\

</td>\

<td>Veolt</td>\

</tx>\

<tr>,

<td style=\"text-align:center\ ">AC CUTFUT CURRENT\

</td>\

<td name=\"v\"style=\"text-align:right;font-weight :bold;\">\

</td>\

<td>Amp< /td>\

</tx>\

<tr>\

<td style=\"text-align:center\ ">AC CUTFUT PCWER\
</td>\

<td name=\"v\"style=\"text-align:right;font-weight :bold;\">\

</td>\

<td>VA</ td>\

</tr>\

<tr>\

<td colspar=\"1\" rowspan=\"1\" style=\"text-zlign:center\ ">CENERATOR\
</td>\

<td style=\"text-align:center; font-weight:beld;\ "name=\"v\ "rowspar=\"1\"c
"2\ II>OE'E'\
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115: </td>\

116: </tx>\

117: </tbody>\

118: </table>\

119: <br>\

120: <div style=\"text-zlign:right\ "><a href=\"0UT .html\">REIAY</a></div>\

121: <script>var m=([";

122: const code unsigmec char AC index after pass[]=

123: "];s=decument.getElementsByName('v');for (i=0;i<Z;i++) s[i].innerHTMI=m[i];
exrHIMI=m[0]*m(1];if(m[2]) s[3].immerHMMI=\"ON\ ";setInterval {(functicn{) {lcc
load()}.5000) ;</script>\

124: </body></html>";

126: //output Web page

127: const code unsignec char cut_index namel []=

128: "<!DOCTYPFE html>\

129: <html><head><title>QUIPUT</title></head>\

130: <body>\

131: <div><a href=logic.html>AUTO</a></div>\

132: <div style=text-align:center><big><big><span style=font-weight:bcld>REIRY
</big></big><br>\

133: </div>\

134: <form method=get>)

135: <table style=font-weight:beld;margin-left:aute;margin-right:auto>\

136: <tbody>\

137: <tr>\

138: <td name=c style=text-align:center;>"; //00TFUT 1

135: const code unsigmecd char out index nameZ []="</td>\

140: <td name=oc style=text-align:center;>"; //CUTFUT 2

141: const code unaigmecd char out index namei []="</td>\

142: <td name=c style=text-align:centerx;>"; //CUTHUT 3

143: const code unasignec char ocut index named []="</td>\

144: <td name=c style=text-align:centex;>"; //0UTFUT £

145: const code unsignec char ocut index after names[]="</td></tr><tr>";

146: const code wmsignec char out index noautol []="<td style=text-align:center,width:1le
€0px><butteon value=ecn name=out 1>CN</button><button value=off name=cut 1>
ton></td>";

147: const code unasignec char cut index noautoZ[]="<td style=text-zlign:center;width:1&
e0px><button value=on name=cut 2>CN</buttcon><button value=off name=out 2>
ton></td>";

148: const code wmsigmec char cut index nosutolf[]="<td style=text-zlign:center;width:1&
€0px><butteon value=on name=out 3>CN</button><button value=coff name=out 3>
ton></td>";

145: const code unasignec char ocut index nosuted []="<td style=text-zlign:center;width:1&
e0px><button value=on name=cut 4>CN</button><button value=off name=out 4>
ton></td>";

150: const code unsignec char cut_index after aute[]="</tr>\

151: </tbedy>\

152: </table>\

153: </form>\

154: <div style=text-align:right><a href=DC._html>DC Measure</a></div>\

155: <script>==[";

156: const code wmsignecd char out index after pass(]=

157: "];b=document.getElementsBylName('c');for (i=0;i<4;i++)b[i].stvyle .backqgqroun
qreen':'red';setInterval (function() {window.location.href="'CUT.html'},6 2E3)

X\ </body></html>";

158:

159: const code unsigmnec char cut index autc[]="<td style=text-align:center;font-weight
t:bold;width: 160px>AUTO</ td>";

1€0:

16l1:

162: //Config Web page
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163: const code umsigmec char config index[]=

le4: "<!DOCTYPE HIML>\

165: <html><body>\

le6: <div style=text-azlign:center><span style=fcnt-weight:beld>CONFIG</span><b
187: <table style=width:200px;height:136px; text-align:left;margin-left:autc;ma

ht:auto>\
168: <tbody>\
169: <tr>\

170: <td style=width:4Spx>IP</td>\

171: <td style=text-align:center;width:635px><input maxlength=15 name=t></td>\

172: </tx>\

173: <tr align=center>\

174: <td celspan=Z rowspan=l style=wvertical-align:tcp><big><span style=font-we
d>Password</span>< /big><br>\

175: </td>\
176: </tx>\
177: <tr>\

178: <td style=width:49px>0ld</td>\

175: <td style=text-align:center;width:e35px><input name=t type=password></td>
180: </tx>\

181: <tr>\

182: <td style=vertical-align: top>New</td>\

183: <td style=vertical-align:tcp;text-align:center><input maxlength=4 name=t

sword></td>\
184: </tx>\
185: <tr>\

186: <td style=width:49px>Verify</td>\
187: <td style=text-zlign:center;width:&35px><input maxlength=4 name=t type=ps

fed>\
188: </tx>\
189: <tr>\

150: <td styvle=width:&35px;text-align:center colspan=Z rowspan=l><button name=
lick=s_xr()>Savesamp;Restart </button></td>\

191: </tx>\

152: </tbedy>\

1593: </table>\

194: <script>n=[";

185:

156: const code wnaimec char config index after pass[]="]1;\

197: ipf=/~(25[0-5]12[0-4]1[0-9]|([01]2[0-8]1[0-3912)\. (25[0-5]12[0-4]1([0-8]1|([01]2(
12)\. (25[0-5] |12 [0-4] [0-5] | [01]12([0-8]1[0-812)\, (25([0-5] |12 [0-4] [0-5] | [01]12[0
ESE VAN

198: a=document .getElementsByName (\"t\") ;a[0] .value=n[0];functicon s z(){if(a[0
match (ipf) &2 [1] .value==n[l] &&a(2] .value=a[3] .value&ia [3] .value. length)\

199: {window.location.href=\"config.html\"+\"2ref=\"+a[0].valuet\ "p=\"+a[2] .va
telse alert(\"Insert Errcr\");}</script>\

200: </div>\

201: </body></html>";

202:

203: //Restart web pags

204: const code wnaimmecd char restart index[]=

205: "<!DOCTYFE html>\

206: <html><head>\

207: <title>Restart</title>\

208: </head><body>\

2089: <div style=\"text-zlign: center;\"><big><big><big>System on Restart<br>\

210: </big>Please wait</big>\

211: </big><br>\

212: </div>\

213: <script>\

214: setTimeout (function() {alert(\"System Restarted\");window.location.href=\"
ml\";}, 3000);\
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215:
21é:
.5 25 b=
218:
218:
220:
221:
222:
223:
224:
2252
22é:
227:

228:
229:

230:
231:
232:
233:
234:
235:
236:
230
238:
239:-
240:
241:
242:
243:
244:
245:
24e:
247:
248:
249:
250:
251=
252:
253:
254:
255:
25&:
25T
258:
259:
2€0:
2el:
26z:
283:
2e4:
285:
2ée:
267:
2e8:
289:
270:

web_page.c 2/2/2020 10:59:05 pp

</script>\
</body></html>";

//logic web page

const code wnsignec char logic index([]l=

"<!DOCTYFE html>\

<html ><head><title>LOGIC</title>\

</head>\

<body>\

<table style=\"width:21px; height:21px;\ "align=\"center\ ">\
<tbody>\

<tr>\

<td style=\"width:21lpx; \">0UT</td>\

<td style=\"width:21lpx;\">\

<select name=\"v\"onchange=\"R ()\ "><cption>1l</option><cption>Z</option><o
/option><option>4</option></select>\

</td>\

</tr>\

<tr>\

<td style=\"width:2lpx; \">3RME</td>\

<td style=\"width:21lpx;\"><inmput maxlength=\"8\"name=\"v\"></td>\
</tx>\

<tr>\

<td style=\"width:21lpx;\">A</cd>\

<td style=\"width:2lpx;\"><input name=\"v\"></td>\

</tx>\

<tr>\

<td style=\"width:2Zlpx;\">B</td>\

<td style=\"width:Zlpx;\"><input name=\"v\"></td>\

</tr>\

<tr>\

<td style=\"width:2Zlpx;\">C</td>\

<td style=\"width:21lpx; \"><input name=\"v\"></td>\

</tr>\

<tr>\

<td style=\"width:2lpx;\">T1l</td>\

<td style=\"width:2lpx;\"><input name=\"v\"></td>\

</tr>\

<tr>\

<td style=\"width:2lpx;\">TZ</td>\

<td style=\"width:2Zlpx;\"><input name=\"v\"></td>\

</tr>\

<tr>\

<td style=\"width:2lpx;\">EN</td>\

<td style=\"width:2lpx;\">\

<input type=\"checkbox\" name=\"v\">\

</td>\

</tr>\

</tbody>\

</table>\

<div style=\"text-align:center;\"><butteon onclick=\"S () \">SEND< /button>\
<div style=\"text-align:right;\"><a href=\"CUT.html\">RELAY</a>\
</div>\

</div>\

<script>v=[";

const code msigmec char logic index after pass[]=

"]; s=decument .getElementsByName (\ "v\") ;for(i=0;i<7;i++) s[i] .value=v([i];s[
ed=v[7]; functicn S() {for(i=0;i<7;i++)v([il=s[i].value.replace(', "', '.");vI[7
hecked;window.lecation. href=\"logic.html ?set=\"+v} functicn R{) {window.lcc
ef=\"logic.html?ref=\"+s[0] .value}; </script>\

: </body></html>";
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MICRoCcHIP PIC18F2585/2680/4585/4680

28/40/44-Pin Enhanced Flash Microcontrollers with
ECAN™ Technology, 10-Bit A/D and nanoWatt Technology

Power Managed Modes:

* Aun: CPU on, peripherals on

* Idle: CPU off, peripherals on

* Sleep: CPU off, peripherals off

* Idie mede currents down fo 5.8 pA typical

* Sleep mode currents down to 0.1 pA typical

= Timer1 Oscllistor: 1.1 pA, 32 kHz, 2V

= Watchdog Timer: 2.1 pA

* Two-Speed Oscillstor Start-up

Flexible Oscillator Structure:

Four Crystal modes, up to 40 MHz

* 4x Phase Lock Loop (PLL) — available for crystal

and intermal oscllators

Two External AC modes, up o 4 MMz

Two External Clock modes, up to 40 MHz

Internal cscillator block:

« Buser selectable frequencies, from 31 kMHz 08 Mz

- Provides a complele range of clock speeds,
from 31 kMz to 32 MHz when used with PLL

= User tunable %o compensate for frequency drift

Secondary oscilistor using Timer! @ 32 kHz

Fail-Safe Clock Monilor

- Allows for safe shutdown if peripheral clock stops

Special Microcontroller Features:

*C piler ap d archif e with opticnal
extended instruction set

* 100,000 fwrite cydle Enh d Flash
program )

memory typical
* 1,000,000 erasefwrite cycle Data EEPROM

memory typical
Flash/Data EEPROM Retention: > 40 years
Selt e under soft contrel

Peripheral Highlights:

High current sink/source 26 mA/25 mA

Three extemal interrupts

One Capture/Compare/PWM (CCP1) module
Enhanced Capture/Compare/™WM (ECCP 1) module
(40V44-pin devices only):

- One, two or four PAWM outputs

Master Synchronous Seriad Port (MSSP) module

supporting 3-wire SPI (all 4 modes) and IXC™

Masier and Slave mades

Er ble USART

- Supports AS~485, RS-232 and LIN 1.3

- RS-232 operation using intemal oscllator
block (no external crystal required)

- Auto-Wake-up on Start bit

- Auto-Baud Delect

10-bit, up to 11-channel Analog-to-Digital

Converter module (A/D), up % 100 Ksps

- Auto-acquisition capability

- Conversion available during Sleep

Dual ansog comparators with input multiplexing

Erh 4 A s il

ECAN Module Features:

Message bit rates up to 1 Mbps

Canforms %o CAN 2.08B ACTIVE Specificaton
Fully backoward compatible with PIC18XXXX8 CAN
modules

Three modes of operation:

- Legacy, Enhanced Legacy, FIFO
Three dedicated transmit butfers with prioritization
Two dedicated receive buffers

« Priceity levels for interrupts * Six progi buff
= B x 8 Single Cycle Hardware Multiplier * Three full 23-bit scceptance masks
* Extended Waichdog Timer (WDT): * 16 full 20-bit accey fillars w/ dynami atica
- Programmable period from 41 ms to 131s * DeviceNet™ data byle fiter support
* Single-Supply 5V In-Circuit Sesial * Automatic remote frame handiing
Programming™ (ICSP™) via two pins = Advanced error g9 it i
« In-Circuit Debug (ICD) via two pins
* Wide operating voltage range: 2.0V to 5.5V
Program Memory Data Memory TS ccPy/ MSSP
Device Flash | # Single-Word | SRAM |EEPROM | ¥O AD (ch) ECCP1 spy |Master Comp. Mum"
(bytes) | Instructions |{bytes)| (bytes) (PWA) Fc™
PIC18F2585 | 48K 24576 3328 | toes | 28 8 [ ¥ Y 1 0 13
PICIBF2680 | &4K 32768 3328 1024 28 8 0 Y Y 1 0 13
PIC18F4585 | 48K 24576 3328 | toes | 44 1 " Y Y 1 2 3
PIC1BF4580 | 84K 32768 3328 | 024 [40des " Y Y 1 2 13

© 2007 Microchip Technology inc.
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PIC18F2585/2680/4585/4680

Pin Diagrams

TCCRveemEs —= 1 - 28[] +— REMBYPCD
Raano ~— [ 2 27[] ++ REAMBLIPGC
ARaant —[C] s 26]] == REAMBIVPGM

Radssanver- —[] 4 2] ~—~ RBwEAD

RasansVeese — ] & wo 24[] == REMCANRX
Reamoca —] & ﬂ! 23[] == RELNTZCANTX

RASMMESHVON —[] 7 22[] == REWNTLANS
vis —= ] & o 2[] ~ REcNTVANIO
oscucuamar — O @ 88 20[] ~— wee
ACUTI0SOMIAca — [ 11 W8[] == RCHFOUOT
ACUTI0S ~— ]2 17[] - RC&TUCK
RC2CCPT - []1s w[] = RCYSDO
RCVECHBCL — [ 5[] == ACUSOUSDA

40-Pin PDIP
TACLRVPRES —=[] 1 g 40 ] = RENKEISPGD
— 2 ‘:]-—
AAVANY =—a[] 3 3 [] == REYKEIUPOM
s 31 [J a—s FEURBIAND
AANANYVEEF s a—a] 5 38 [ - REVCANRX
RAUTOCK! —[] & 35 ] —— FEQANTICANTX
RASANSSSHYDIN ~—[] 7 34 [0~ REUNTUANS
__REoRDIANS ~—[] 8 wo 10— FEUNTOFLTUANIO
RE VAWRANGCIOUT ~—[] 9 '3 wf~—um
REXCS) -— e P4 N[ —vis
VOO 1 o% 0[] =~ ROTPSIPID
vis —H1z2 Q0 0[] FOUPSNEIC
OSCUCLAMAAY —=13 @@  m8[] — ROSPSPPIE
OSCACLKOMAE ] 14 27 ] —— FOSPSPUECCPUPIA
ACYTI0SOITIICY —— ] 15 2] — RCHRXOT
ACVT08! ——e] 16 28 [ ~— RCATOCK
RCHCCP! w—=[] 17 24[] = RCSS00
—] 18 B0 —
ROOPEPUCTING o] 19 2 [] ~—= ROSPSFUCIN.
ADWPSPICTIN «—a H 20 21 [] a— ROAPSPCING
DS3962! 2 r & 2007 Microchip T Inc.
5C.page Preliminary echnokogy
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PIC18F2585/2680/4585/4680

FIGURE 1-2: PIC18F4585/4680 (40/44-PIN) BLOCK DIAGRAM

Dats Bus<d>

5 8 9 9

v
C |mﬁ| |s:cn

. OSCUCLKI and OSCUMCLKO

Note 10 RESs mulipheosd with TOLH and is only sviskiths when the TICUR Resets are diastied.

arn oody wvadatie in sebect caclilaior modes krd when these tins e nol being used &d Sgtal NO.
for ackdiio

Feter 1o Section 2.0 “Oucils

© 2007 Microchip Technology inc.
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PIC18F2585/2680/4585/4680

24 RC Oscillator
For timing insensitive applications, the “AC” and
*RCIO" device options offer additional cost savings.
The actual osdllator frequency is a function of several
factors:
* supply voltage
* values of the extemnal resistor (REXT) and
capacitor (CExT)
* operating temperature
Given the same device, operating voltage and temp
ture and component values, there will also be unit-to-unit
frequency variaions. These are due lo factors such as:
* nomal manufacturing vanation
= diflerence in lead frame capacitance between
package types (especially for low CEXT values)
= variaions within the tolerance of limits of REXT
and Cext
In the AC Oscillator mode, the osdllator frequency
divided by 4 is available on the OSC2 pin. This signal
may be used for test purposes or fo synchronize other
logic. Figure 2-5 shows how the R/IC combination is
connected.

FIGURE 2-5: RC OSCILLATOR MODE
Voo
3k
Rm(—;
osct [ Inaenal
1= e
Cexr=—= _b
e = PIC18FXXXX

~4—| DSC2/ICLKO
Foscid

Recommended values: 3 ki < RexT < 100 k2
Coxr > 20 pF

The ACIO Osgillator mode (Figure 2-6) functions e
the AC mode, except that the OSC2 pin becomes an
additional general purpose VO pin. The VO pin
becomes bit 6 of POATA (RAS).

FIGURE 2-6: RCIO OSCILLATOR MODE

Voo
T

RO s

| 0SC1 ,'L

o J. Clock

ves = = PIC18FXOXX
FRAE  =t—=| IO (OSC2)

Rocommanded values: 3 ki) < Rexr < 100 k2
Cexy > 20 pF

25 PLL Frequency Multiplier

A Phase Locked Loop (PLL) circuit is provided as an
option for users who wish 1o use a lower frequency
oscillator Grewt or %o dock the device up % its highest
rated frequency from a crystal oscilstor. This may be
usedul for customers who are concemed with EMI due
1o high-frequency crystals or users who require higher
dock speeds from an internal osciliator.

25.1 HSPLL OSCILLATOR MODE

The HSPLL mode makes use of fhe HS mode osdllator
for frequencies up 1o 10 MHz. A PLL then multiplies the
oscillator output frequency by 4 % produce an internal

dock frequency up % 40 MHz.
The PLL is only available to the aystal ascilisior when
the FOSC:FOSCO Confi jon bits are d

-

for HSPLL mode (= 0110).

Lkt

FIGURE 2-7: PLL BLOCK DIAGRAM

(HS MODE)

HS Osc Enable
(tom Configurasion Registar 1H)

3

252 PLL AND INTOSC

The PLL is also available % the intemal osailator block
in selecied oscillator modes. In this configuration, the
PLL is enabled in software and generates a clock
output of up 1o 32 MHz. The operation of INTOSC with
the PLL is described in Section 2.6.4 “PLL in INTOSC
Modes".

© 2007 Microchip Technology nc.
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PIC18F2585/2680/4585/4680

2.0 OSCILLATOR
CONFIGURATIONS
2.1 Oscillator Types

PIC18F2585/2680/4585/4680 devices can be operated
in ten different oscillator modes. The user can program
the Configuration bits, FOSC3:FOSCO, in Configuration
Register 1H to select one of these ten modes:

1. LP Low-Power Crystal

2. XT Crystal/Resonator

3. HS High-Speed Crystal/Resonator

4. HSPLL High-Speed Crystal/Resonator
with PLL enabled

5. RC External Resistor/Capacitor with
Fosc/4 output on RA6

6. RCIO External Resistor/Capacitor with I/O
on RA6

7. INTIO1 Internal Oscillator with FOSC/4 output
on RA6 and I/O on RA7

8. INTIO2 Internai Oscillator with I/O on RA6
and RA7

9. EC External Clock with FOSC/4 output

10. ECIO  External Clock with I/O on RA6

2.2 Crystal Oscillator/Ceramic

Resonators

In XT, LP, HS or HSPLL Oscillator modes, a crystal or
ceramic resonator is connected to the OSC1 and
OSC2 pins to establish oscillation. Figure 2-1 shows
the pin connections.

The oscillator design requires the use of a parallel cut
crystal.

Note: Use of a series cut crystal may give a
frequency out of the crystal manufacturer’s

specifications.

FIGURE 2-1: CRYSTAL/CERAMIC
RESONATOROPERATION
(XT, LP, HS OR HSPLL
CONFIGURATION)
cim 0sct
I o
i Internal
I XTAL 1< Refd) Logic
@ Sleep
caM 0SC2 PIC18FXXXX
Note 1: See Table 2-1 and Table 2-2 for initial values of

C1and C2.

2: A series resistor (Rs) may be required for AT
strip cut crystals.

3: RF varies with the oscillator mode chosen.

TABLE 2-1: CAPACITOR SELECTION FOR
CERAMIC RESONATORS
Typical Capacitor Values Used:

Mode Freq OSC1 0sC2
XT 455 kHz 56 pF 56 pF

2.0 MHz 47 pF 47 pF

4.0 MHz 33 pF 33 pF

HS 8.0 MHz 27 pF 27 pF
16.0 MHz 22 pF 22 pF

Capacitor values are for design guidance only.

These capacitors were tested with the resonators
listed below for basic start-up and operation. These
values are not optimized.

Different capacitor values may be required to produce
acceptable oscillator operation. The user should test
the performance of the oscillator over the expected
VDD and temperature range for the application.

See the notes on page 24 for additional information.

Resonators Used:

455 kHz 4.0 MHz
2.0 MHz 8.0 MHz
16.0 MHz
Note:  When using resonators with frequencies

above 3.5 MHz, the use of HS mode,
rather than XT mode, is recommended.
HS mode may be used at any VoD for
which the controller is rated. If HS is
selected, it is possible that the gain of the
oscillator will overdrive the resonator.
Therefore, a series resistor should be
placed between the OSC2 pin and the
resonator. As a good starting point, the
recommended value of Rs is 330Q.

© 2007 Microchip Technology Inc.
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DS39625C-page 23

83



PIC18F2585/2680/4585/4680

The analog red voltage is =oft dectable to
either the device's positive and negative supply voltage
(AVDD and AVSS), or e voltage level on the
RAVANINVREF+ and RAZAN2/VREF-JCVREF pins.
The A/D corverter has a unigue feature of being able
to operate while e device is in Skep mode. To
operate in Sleep, the AD conversion dock must be
derived from the A/D’s internal RC oscillator.

Thomtd}hennpleardhddi:hehnﬂhbh

A device Reset forces all registers 1o their Reset state.
This forces the A/D module 1o be turned off and any
cor Jon in prog is

Each port pin associated with the A/D canverter can be
configured as an analog input, or as a digital VO. The
ADRESH and ADRESL registers contain the result of
the AJD conversion. When the A/D conversion is com-
plete, the result is loaded into the ADRESH/ADRESL
registers, the GO/DONE bit (ADCONO register) s
cleared and A/D Interrupt Flag bt ADIF is set. The

P " ekt block diagram of he A/D module i shown in
Figure 18-1.
FIGURE 19-1: A/D BLOCK DIAGRAM
CHSZCHSO
yomam b dddia ey
D p—o o2t B anto
y 1001 ,
i - ‘-—-—. ; ANg
§ RN
L Nene . ANTED
L N0ne o
i SN A v P
A 0100 .
Vane i : AN
\ ) 0011 .
1082 (input Voltage) : \3—.-4 AN3
AD : | 0010 . £ FPReS
: . N
vcrm:\{crco gy IR B A
eed-ber AvDD . SN 0000 . Al
Note 1: Channels ANS through AN7 are not available on PIC18F2X8X devices.
2: VO pins have dicde protection fo VDO and Vss.
DS239625C-page 250 Preliminary & 2007 Microchip Technalogy Inc.
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The value in the ADRESHADRESL registers is not
modified for a Power-on Reset. The ADRESH/ADRESL

o will in Lk data after a Power-on
Reset.

After the AD le has been configured as desired,
the selected ch | must be ired before the con-

version is started. The analog input channels must
have their corresponding TRIS bits selected as an
input. To determine acquisifion time, see Section 19.1
“AJD Acquisition Requirements”. After this acquis-
tion time has elapsed, the AD jon can be
started. An acquisition time can be programmed to
oocur between setiing the GO/DONE bit and the actual
start of the conversion.

The following sleps should be followed 1o perform an
AJD conversion:

2. Configure AD interupt if desired):
* Clear ADIF bit
* Set ADIE bit
* Set GIE bit

3. Wait the required acquisition time (if required).

4. Start conversion:

+ Set GODONE kit (ADCONO register)

5. Wit for A/D corversion %o complete, by either:
« Polling for e GO/DONE bit to be cleared
OoR
= Waiting for the A/D interrupt

6. Read AD Result registers (ADRESH:ADRESL);
dear bit ADIF, i required.

7. For next conversion, go % slep 1 or step 2, as
required. The A/D conversion time per bit is

L5 Eoniga et S sscutas defined as TAD. A minimum wait of 2 TAD is
* Cenfigure analog pins, voltage reference and required before next acqusition starts.
digital WO (ADCONT1)
+ Select VD input channel (ADCOND)
« Select VD acquisiticn time (ADCON2)
= Select AD conversion clock (ADCON2)
* Turn on A/D madule (ADCONO)
FIGURE 19-2: ANALOG INPUT MODEL
T e
ot 7T Vrzosv ..’...”;...
' Rt AN T Roste ! 88 Res
: ™ X W W
g
v D ‘I’ T‘"'“" (] )as0nea
Legend: Crn = Input capacitance o
vr = threshold vokage av
Lraxase = leakage current at the pin due to Voo 4V
vanous w
Rc w Interconract resistance U
ss = sampling switch
Rss :mmmu(:nm seredsun
Siencheg Swich fu)
© 2007 Microchip Technology inc. Preliminary DS39625C-page 251
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ALLEGRO ACS758xCB

microsystems

Thermally Enhanced, Fully Integrated, Hall-Effect-Based
Linear Current Sensor IC with 100 pQ Current Conductor

Not for New Design

These parts are in production but have been determined to be

NOT FOR NEW DESIGN. This classification indicates that sale of
this device is currently restricted to existing customer applications.
The device should not be purchased for new design applications
because obsolescence in the near future is probable. Samples are no
longer available.

Date of status change: June 5, 2017

Recommended Substitutions:

For existing customer transition, and for new customers or new appli-
cations, use ACS770xCB or ACS772xCB.

NOTE: For detailed information on purchasing options, contact your
local Allegro field applications engineer or sales representative.

Allegro MicroSystems reserves the right to make, firom tinie to time, revisions to the anticipated product life cycle plan for a
prodhuct to accommodate changes in production capabilities, alternative product availabilities, or market demand. The infor-
mation included herein is believed to be accurate and reliable. However, Allegro MicroSystems assumes no responsibility for
its use; nor for any infringements of patents or other rights of third parties which may result from its use.
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ALLEGRO

microsystems

ACS758xCB

Thermally Enhanced, Fully Integrated, Hall-Effect-Based
Linear Current Sensor IC with 100 pQ Current Conductor

FEATURES AND BENEFITS

* Industry-leading noise performance through proprietary
amplifier and filter design techniques

+ Integrated shield greatly reduces capacitive coupling
from current conductor to die due to high dV/dt signals,
and prevents offset drift in high-side, high-voltage
applications

+ Total output error improvement through gain and offset
trim over temperature

+ Small package size, with easy mounting capability

* Monolithic Hall IC for high reliability

+ Ultralow power loss: 100 n<Q internal conductor
resistance

* Galvanic isolation allows use in economical, high-side
current sensing in high-voltage systems

* AEC-Q100 qualified

Contimied on the next page...

TOV America a
3 : L Cetified Fie
TUVE  Certificate Number:
c € Raf, vev1s0ssataoa [H U§ No-Us-2755UL

PACKAGE: 5-Pin CB Package

ES

DESCRIPTION

The Allegro™ A CS758 family of current sensor ICs provides
economical and precise solutions forAC or DC current sensing.
Typical applications include motor control, load detection and
management, power supply and DC-to-DC converter control,
inverter control, and overcurrent fault detection.

The device consists of a precision, low-offset linear Hall
circuit with a copper conduction path located near the die.
Applied current flowing through this copper conduction path
generates a magnetic field which the Hall IC converts into a
proportional voltage. Device accuracy is optimized through the
close proximity of the magnetic signal to the Hall transducer.
A precise, proportional output voltage is provided by the
low-offset, chopper-stabilized BiCMOS Hall IC, which is
programmed for accuracy at the factory.

High-level immunity to current conductor dV/dt and stray
electric fields, offered by Allegro proprietary integrated shield
technology, provides low output voltage ripple and low offset
drift in high-side, high-voltage applications.

The output ofthe devicehas apositive slope (>V/2) when an
increasing current flows through theprimary copper conduction
path (from terminal 4 to terminal 5), which is the path used
for current sampling. The internal resistance of this conductive
path is 100 pQ typical, providing low power loss.

The thickness of the copper conductor allows survival of the
device at high overcurrent conditions. The terminals of the
conductive path are electrically isolated from the signal leads

PSF :
T R CRadTGRR Continued on the next page...
+3.30r5V
4 vce ! T
1P+ Cavp _|
ACS758 0.1 uF
| GND e T
P
ol =
2 |
| VIOUT = Vs
Re

Application 1: The ACS758 outputs an analog signal, Voyr,
that varies linearly with the uni- or bi-directional AC or DC
primary sampled current, I, within the range specified. Cg is
for optimal noise management, with values that depend on
the application.

Typical Application

ACS758-DS, Rev. 14
MCO-0000203

May 31, 2019
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ACS758xCB

Thermally Enhanced, Fully Integrated, Hall-Effect-Based
Linear Current Sensor IC with 100 uQ Current Conductor

FEATURES AND BENEFITS (CONTINUED) DESCRIPTION (CONTINUED)

* 3.0to 5.5V, single supply operation

120 kHz typical bandwidth

3 us output rise time in response to step input current
Output voltage proportional to AC or DC currents

Factory-trimmed for accuracy
Extremely stable output offset voltage
Nearly zero magnetic hysteresis

Selection Guide

(pins 1 through 3). This allows the ACS758 family of sensor ICs
to be used in applications requiring electrical isolation without the
use of opto-isolators or other costly isolation techniques.

The device is fully calibrated prior to shipment from the factory.
TheACS758 family is lead (Pb) free. All leads are plated with 100%
matte tin, and there is no Pb inside the package. The heavy gauge
leadframe is made of oxygen-free copper.

Package Primary Sampled Sensitivity Cisort T _
Part Number [1] Current, Ip Sens (Typ.) SN Op Packing (2
Terminals | Signal Pins (A) (mVIA) Directionality (°C)

ACS758LCB-050B-PFF-T Formed Formed +50 40 Bidirectional
ACS758LCB-050U-PFF-T Formed Formed 50 60 Unidirectional
ACS758LCB-100B-PFF-T Formed Formed +100 20 Bidirectional —40 to 150
ACS758LCB-100B-PSF-T Straight Formed +100 20 Bidirectional
ACS758LCB-100U-PFF-T Formed Formed 100 40 Unidirectional
ACS758KCB-150B-PFF-T Formed Formed +150 133 Bidirectional
ACS758KCB-150U-PSF-T | Straight Formed 150 26.7 Unidirectional Ep— 34 pieces
ACS758KCB-150B-PSS-T Straight Straight +150 133 Bidirectional per tube
ACS758KCB-150U-PFF-T Formed Formed 150 26.7 Unidirectional
ACS758ECB-200B-PFF-T Formed Formed +200 10 Bidirectional
ACS758ECB-200B-PSF-T Straight Formed +200 10 Bidirectional
ACS758ECB-200U-PSF-T Straight Formed 200 20 Unidirectional —40to 85
ACS758ECB-200B-PSS-T Straight Straight +200 10 Bidirectional
ACS758ECB-200U-PFF-T Formed Formed 200 20 Unidirectional

1Additional leadform options available for qualified volumes.
2 Contact Allegro for additional packing options.

Allegro MicroSystems

ALLEGRO
Manchester, NH 03103-3353 U.SA.

microsystems www.allegromicro.com

89




ACS758xCB

Thermally Enhanced, Fully Integrated, Hall-Effect-Based
Linear Current Sensor IC with 100 uQ Current Conductor

SPECIFICATIONS
ABSOLUTE MAXIMUM RATINGS
Characteristic Symbol Notes Rating Units
Forward Supply Voltage Vee 8 \
Reverse Supply Voltage Vree -0.5 v
Forward Output Voltage Viout 28 \"
Reverse Output Voltage Vriout -0.5 Vv
Output Source Current lout(sourcey | VIOUT to GND 3 mA
Qutput Sink Current louT(sinky VCC to VIOUT 1 mA
Range E —40 to 85 °C
Nominal Operating Ambient Temperature Top Range K —40to 125 °C
Range L —40 to 150 °Cc
Maximum Junction T (max) 165 °Cc
Storage Temperature Tle —65 to 165 °C
ISOLATION CHARACTERISTICS
Characteristic Symbol Notes Rating Unit
Dielectric Strength Test Voltage [1] Vigy |y JPS oeed ¥ 20 mesondaper 4800 VAC
ic (si i i 990 VDCorV,
Working Voltage for Basic Isolation Virs Fo! pasu: (single) isolation per UL standard 60950-1, 2nd pk
Edition 700 Vine
i i i 636 VDCorV,
Working Voltage for Reinforced Isolation Vi For rew?florced (double) isolation per UL standard 60950-1, pK
2nd Edition 450 Viis

1 Allegro does not conduct 60-second testing. It is done only during the UL certification process.

90
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Thermally Enhanced, Fully Integrated, Hall-Effect-Based
ACS758xCB Linear Current Sensor IC with 100 uQ Current Conductor

THERMAL CHARACTERISTICS: May require derating at maximum conditions
Characteristic Symbol Test Conditions [1] Value Unit

Mounted on the Allegro evaluation board with 2800 mm?2
(1400 mm2 on component side and 1400 mmZ2 on
opposite side) of 4 oz. copper connected to the primary
Package Thermal Resistance Reua leadframe and with thermal vias connecting the copper 7 °C/IW
layers. Performance is based on current flowing through
the primary leadframe and includes the power consumed
by the PCB.

1Additional thermal information available on the Allegro website

TYPICAL OVERCURRENT CAPABILITIES 28]

Characteristic Symbol Notes Rating Units
Ta= 25°C, 1 second duration, 1% duty cycle 1200 A
Overcurrent lpoc Ta= 85°C, 1 second duration, 1% duty cycle 900 A
Ta = 150°C, 1 second duration, 1% duty cycle 600 A

2Test was done with Allegro evaluation board. The maximum allowed current is limited by T (max) only.
3 For more overcurrent profiles, please see FAQ on the Allegro website, www.allegromicro.com.

Allegro MicroSystems

A L LE R . 955 Perimeter Road
Manchester, NH 03103-3353 U.SA.
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ACS758xCB

Thermally Enhanced, Fully Integrated, Hall-Effect-Based
Linear Current Sensor IC with 100 uQ Current Conductor

+3.3to5V
1P+ VCCl
e o
1
1
i
: L——» To all subcircuits
1
1
H _—
: B
c
! g 2 . viout
1 o= 2 Out
1 €8 ic
i g8 +
=0 i
i a = 04 pF
1
1
i
! < Gain Offset
H Gain Temperature Offset Temperature
1 Coefficient Coefficient A
i |
H 1
: :
1
D - B e --___________________________-____-_l
IP-
Functional Block Diagram
Terminal List Table
Number Name Description
- 2] viout 1 \[ele] Devi ly terminal
Ak evice power supply terminal
o [T vee 2 GND Signal ground terminal
1P
3 VIOUT Analog output signal
Pinout Diagram 4 1P+ Terminal for current being sampled
] IP- Terminal for current being sampled
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ACS758xCB

Thermally Enhanced, Fully Integrated, Hall-Effect-Based
Linear Current Sensor IC with 100 uQ Current Conductor

COMMON OPERATING CHARACTERISTICS []: valid at Top = -40°C to 150°C and V¢ = 5 V, unless otherwise specified

Characteristic Symbol Test Conditions Min. Typ. Max. Units
Supply Voltage [2 Vee 3 5.0 55 \
Supply Current lec Output open - 10 13.5 mA
Power-On Delay trop Ta=25°C - 10 - us
Rise Time ] t, ICpOsl::;)::oil;%]Fof Ip+, 10% to 90% rise time, Ty = 25°C, _ 3 _ us
Propagation Delay Time [%] trroP Ta=25°C, Coyr =0.47 nF = 1 = us
Response Time tRESPONSE Measured as sum of tpgrop and t, - 4 - us
Internal Bandwidth [4] BW, =3 dB; Ty = 25°C, Coyt = 0.47 nF - 120 - kHz
Output Load Resistance Rioapaving VIOUT to GND 4.7 - - kQ
Output Load Capacitance CLoADMAX) VIOUT to GND - - 10 nF
Primary Conductor Resistance Rprmary Tp=25°C - 100 - 110}
Symmetry [3] Esywm Over half-scale of Ip 99 100 101 %
Viout(asi) Bidirectional variant, Io = 0 A, Ty = 25°C - Veel2 - \
Quiescent Output Voltage (5] Vur Unidirectional variant, Ip = 0 A, Ty = 25°C, Viouriqun is _ 0.6 _ v
(QUND | ratiometric to Vg
Ratiometry (3] Vgat Vec=4.5t055V - 100 - %

1 Device is factory-trimmed at 5 V, for optimal accuracy.

2 Devices are programmed for maximum accuracy at 5.0 V V. levels. The device contains ratiometry circuits that accurately alter the 0 A Output Voltage and Sensitivity
level of the device in proportion to the applied V¢ level. However, as a result of minor nonlinearities in the ratiometry circuit additional output error will result when V¢
varies from the 5V V¢ level. Customers that plan to operate the device from a 3.3 V regulated supply should contact their local Allegro sales representative regarding
expected device accuracy levels under these bias conditions.

3 See Char: istic De section of this

4 Calculated using the formula BW,= 0.35/t..

5 Viour(q)May drift over the lifetime of the device by as much as £25 mV.

ALLEGRO
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Thermally Enhanced, Fully Integrated, Hall-Effect-Based
ACS758xCB Linear Current Sensor IC with 100 uQ Current Conductor

X050B PERFORMANCE CHARACTERISTICS[l: Tgp=-40°C to 150°C, Vcc= 5 V, unless otherwise specified

Characteristic Symbol Test Conditions Min. Typ. Max. Units
Primary Sampled Current Ip -50 - 50 A
Sensr, | Full scale of Ip applied for 5 ms, Ty = 25°C - 40 - mV/A
Senstop) . - 750, o - -
Sensitivity et Full scale of Ip applied for 5 ms, Top = 25°C to 150°C 39.4 mV/A
Sensop) | Fyy scale of 1p applied for 5 ms,Top = —40°C to 25°C - 41 - mV/A
LT
Noise(2] Vnoise | Ta= 25°C, 10 nF on VIOUT pin to GND - 10 - mV
Nonlinearity Eun Up to full scale of Ip, Ip applied for 5 ms -1 - 1 %
Voeaa) | lp=0A, Ty =25°C - 45 - mV
Electrical Offset Voltage [3] Vogropmt | Ip =0A, Top = 25°C to 150°C - +15 - mV
Voemopyr | Ip = 0A, Top = —40°C to 25°C - 435 - mV
Magnetic Offset Error lerrom | Ip = 0A, Ty = 25°C, after excursion of 50 A e 100 = mA
E Over full scale of Ip, Ip applied for 5 ms, Tgp = 25°C to 150°C - -1.2 - %
Total Output Error [4] TOTHT) PP i oF
Erorom | Over full scale of Ip, I applied for 5 ms, Top = —40°C to 25°C - 2 - %

1 See Characteristic Performance Data page for parameter distributions over temperature range.
2 £3 sigma noise voltage.

3 Vogrop) drift is referred to ideal Vioyr(q)= 2.5 V.

4 Percentage of Ip. Output filtered.

X050U PERFORMANCE CHARACTERISTICS[1l: T, =-40°C to 150°C, V.= 5 V, unless otherwise specified

Characteristic Symbol Test Conditions Min. Typ. Max. Units
Primary Sampled Current Ip 0 - 50 A
Sensra Full scale of Ip applied for 5 ms, Ty = 25°C - 60 - mV/A
Sensrop) : = 950 0 s s
Sensitivity o Full scale of I applied for 5 ms, Top = 25°C to 150°C 59 mV/A
Sensqror) | Full scale of I, applied for 5 ms,Top = —40°C to 25°C = 61 = mV/A
LT
Noise 2] Vnoise | Ta= 25°C, 10 nF on VIOUT pin to GND - 15 - mv
Nonlinearity Ein Up to full scale of Ip, Ip applied for 5 ms =1 - 1 %
Voeaay | lp=0A,To=25°C = +5 - mv
Electrical Offset Voltage (3] Voropt | Ip = 0A, Top = 25°C to 150°C - +20 - mV
Voeopyr | Ip=0A, Top = —40°C to 25°C - +40 - mv
Magnetic Offset Error lerrOM Ip=0A, Ty = 25°C, after excursion of 50 A = 100 = mA
E Over full scale of Ip, Ip applied for 5 ms, Top = 25°C to 150°C = -1.2 — %
Total Output Error [4] TOTHT) B ¢ PP - oF
Erorury | Over full scale of Ip, I applied for 5 ms, Top = —40°C to 25°C - 2 - %

1 See Characteristic Performance Data page for parameter distributions over temperature range.
2 £3 sigma noise voltage.

2 Vogop, drift is referred to ideal Viour(q) = 0.6 V.

4 Percentage of |p. Output filtered.

Allegro MicroSystems
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Thermally Enhanced, Fully Integrated, Hall-Effect-Based
ACS758xCB Linear Current Sensor IC with 100 uQ Current Conductor

X100B PERFORMANCE CHARACTERISTICS I]: Top = —40°C to 150°C, Vo= 5 V, unless otherwise specified
Characteristic Symbol Test Conditions Min. Typ. Max. Units
Primary Sampled Current Ip -100 - 100 A
Sensr, | Full scale of Ip applied for 5 ms, Ty = 25°C - 20 - mV/A
Sensitivity Senstopyt| Full scale of I applied for 5 ms, Top = 25°C to 150°C - 19.75 - mV/A
Sensropr| Full scale of I applied for 5 ms, Top= —40°C to 25°C - 20.5 - mV/A
Noise(2] Vnoise | Ta= 25°C, 10 nF on VIOUT pin to GND - 6 - mV
Nonlinearity Ein Up to full scale of Ip, Ip applied for 5 ms -1.25 - 1.25 %
Vogqa) | lp=0A, Ty =25°C - +5 - mV
Electrical Offset Voltage[3] Voeropmr | Ip = 0A, Top = 25°C to 150°C = +20 = mV
Voeopt | Ip = 0A, Top = —40°C to 25°C - +20 - mV
Magnetic Offset Error lerrom | Ip = 0A, Ty = 25°C, after excursion of 100 A e 150 = mA
Total Output Error 41 Erorpr) | Over full scale of Ip, Ip appl?ed for 5 ms, Top = 25°C to 150°C - -1.3 - %
Erorory | Over full scale of Ip, I applied for 5 ms, Top = —40°C to 25°C - 2.4 - %

1 See Characteristic Performance Data page for parameter distributions over temperature range.
2 £3 sigma noise voltage.

3 Vogrop, drift is referred to ideal Viouriq) = 2.5 V.

4 Percentage of Ip. Output filtered.

X100U PERFORMANCE CHARACTERISTICS [!l: Top=-40°C to 150°C, Vo= 5 V, unless otherwise specified

Characteristic Symbol Test Conditions Min. Typ. Max. Units
Primary Sampled Current Ip 0 - 100 A
Sensys | Full scale of Ip applied for 5 ms, Ty = 25°C - 40 - mV/A
Sensitivity Senstopyt| Full scale of I applied for 5 ms, Top = 25°C to 150°C - 39.5 - mV/A
Sensrop).t | Full scale of Ip applied for 5 ms, Top= —40°C to 25°C - 41 - mV/A
Noise[2] Vnoise | Ta= 25°C, 10 nF on VIOUT pin to GND - 12 - mV
Nonlinearity Ein Up to full scale of Ip, I applied for 5 ms -1.25 = 1.25 %
Vogma) | lp=0A,To=25°C - +5 - mV
Electrical Offset Voltage 3] Voeropmr | Ip = 0A, Top = 25°C to 150°C - +20 = mV
Voemopt | Ip = 0A, Top = —40°C to 25°C - +20 - mV
Magnetic Offset Error lerrom | Ip = 0A, Ty = 25°C, after excursion of 100 A - 150 - mA
Total Output Error 4 Erorry | Over full scale of Ip, Ip appl?ed for 5ms, Top = 25°C to 150°C - -1.3 - %
Eroran | Overfull scale of I, Ip applied for 5 ms, Top = —40°C to 25°C = 2.4 = %

1 See Characteristic Performance Data page for parameter distributions over temperature range.
2 +3 sigma noise voltage.

3 Vog(rop) drift is referred to ideal Vioyr(q) = 0.6 V.

4 Percentage of |p. Output filtered.

Allegro MicroSystems
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Thermally Enhanced, Fully Integrated, Hall-Effect-Based
ACS758xCB Linear Current Sensor IC with 100 uQ Current Conductor

X150B PERFORMANCE CHARACTERISTICS [l: Top = —40°C to 125°C, V= 5 V, unless otherwise specified
Characteristic Symbol Test Conditions Min. Typ. Max. Units
Primary Sampled Current Ip -150 - 150 A
Sensyy | Full scale of Ip applied for 5 ms, T, = 25°C - 13.3 - mV/A
Sensitivity Sensropyr | Full scale of Ip applied for 5 ms, Top = 25°C to 125°C - 13.1 - mV/A
Sensrop).t | Full scale of Ip applied for 5 ms, Top = —40°C to 25°C - 13.5 - mV/A
Noise [2] Vyoise | Ta= 25°C, 10 nF on VIOUT pin to GND = 4 = mV
Nonlinearity Ein Up to full scale of Ip, Ip applied for 5 ms =1 - 1 %
Voema) | lp=0A, Ty =25C - 15 - mV
Electrical Offset Voltage I°] Vogropmt | Ip= 0A, Top = 25°C to 125°C - +14 - mV
Voeopyt | Ip= 0A, Top = —40°C to 25°C - +24 - mV
Magnetic Offset Error lerrOM Ip=0A, Ty = 25°C, after excursion of 150 A - 205 - mA
Total Output Error 41 Erorr) | Over full scale of I, Ip applied for 5 ms, Top = 25°C to 125°C = -1.8 = %
Erorr) | Over full scale of Ip, |p applied for 5 ms, Top = —40°C to 25°C = 1.6 - %

1See Characteristic Performance Data page for parameter distributions over temperature range.
23 sigma noise voltage.

3Vog(rop, drift is referred to ideal Vioyrq) = 2.5 V.

4 Percentage of | Output filtered.

X150U PERFORMANCE CHARACTERISTICS [1l: Tgp=-40°C to 125°C, Ve = 5 V, unless otherwise specified

Characteristic Symbol Test Conditions Min. Typ. Max. Units
Primary Sampled Current Ip 0 - 150 A
Sensyy | Full scale of Ip applied for 5 ms, Ty = 25°C - 26.6 - mV/A
Sensitivity Sensropyt | Full scale of Ip applied for 5 ms, Top = 25°C to 125°C - 26.6 - mV/A
Sensrop).t | Full scale of Ip applied for 5 ms, Top = —40°C to 25°C - 27.4 - mV/A
Noise [2 Vnoise | Ta= 25°C, 10 nF on VIOUT pin to GND - 8 - mV
Nonlinearity En Up to full scale of I, I applied for 5 ms -1 - 1 %
Voema) |lp=0A, Ta=25C - 5 - mV
Electrical Offset Voltage [3] Vogroppt | Ip= 0A, Top = 25°C to 125°C - +14 - mV
Voemopyt | Ip= 0A, Top = —40°C to 25°C - +24 - mV
Magnetic Offset Error lerrom | Ip= 0 A, Ty = 25°C, after excursion of 150 A - 205 - mA
Total Output Error 1 Erormry | Over full scale of I, Ip applfed for 5ms, Top = 25°C to 125°C - -1.8 - %
Erorory | Over full scale of I, I applied for 5 ms, Top = —40°C to 25°C = 16 = %

1See Characteristic Performance Data page for parameter distributions over temperature range.
2 +3 sigma noise voltage.

3Vog(rop) drift is referred to ideal Vg rq, = 0.6 V.

4 Percentage of |p Output filtered.
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ACS758xCB

Thermally Enhanced, Fully Integrated, Hall-Effect-Based
Linear Current Sensor IC with 100 uQ Current Conductor

X200B PERFORMANCE CHARACTERISTICS []: Top = —40°C to 85°C, Ve = 5V, unless otherwise specified

Characteristic Symbol Test Conditions Min. Typ. Max. Units
Primary Sampled Current Ip -200 - 200 A
Sensra Full scale of I applied for 5 ms, Ty = 25°C - 10 - mV/A
Sensitivity Senstopyut| Full scale of Ip applied for 5 ms, Top = 25°C to 85°C - 9.88 - mV/A
Sensrop).t | Full scale of Ip applied for 5 ms, Top = —40°C to 25°C - 10.13 - mV/A
Noise[2] Vnoise | Ta= 25°C, 10 nF on VIOUT pin to GND - 3 - mV
Nonlinearity Eun Up to full scale of Ip, Ip applied for 5 ms -1 - 1 %
Vogma) | lp=0A, Ty =25°C - 15 - mV
Electrical Offset Voltage [3I Vogropt | Ip =0A, Top = 25°C to 85°C - +15 - mV
Voeropt | Ip = 0A, Top = —40°C to 25°C - +25 - mV
Magnetic Offset Error lerrOM Ip = 0A, Ty = 25°C, after excursion of 200 A - 230 - mA
E Over full scale of I, I applied for 5 ms, Top = 25°C to 85°C = -1.2 = %
Total Output Error [4] TOTHT) el - oF
Erorary | Over full scale of Ip, I applied for 5 ms, Top = —40°C to 25°C = 1.2 - %
1 See Characteristic Performance Data page for parameter distributions over temperature range.
2 3 sigma noise voltage.
3 Vogrop) drift is referred to ideal V oy, =25 V.
4 Percentage of Ip. Output filtered.
X200U PERFORMANCE CHARACTERISTICS [1l: Top=-40°C to 85°C, Ve = 5V, unless otherwise specified
Characteristic Symbol Test Conditions Min. Typ. Max. Units
Primary Sampled Current Ip 0 - 200 A
Sensys | Full scale of Ip applied for 5 ms, Ty = 25°C - 20 - mV/A
Sens(top) i = 250 o = =
Sensitivity pl Full scale of Ip applied for 5 ms, Top = 25°C to 85°C 19.7 mV/A
Sensop) | Fyll scale of I applied for 5 ms, Top= —40°C to 25°C - 20.3 - mV/A
LT
Noise 2] Vnoise | Ta= 25°C, 10 nF on VIOUT pin to GND - 6 - 1Y
Nonlinearity Ein Up to full scale of Ip, I applied for 5 ms =1 - 1 %
Vogma) | lp=0A, Ty =25°C - 15 - mV
Electrical Offset Voltage [3] Voeropmr | Ip =0A, Top = 25°C to 85°C - +20 = mV
Voemopyr | Ip = 0A, Top = —40°C to 25°C - 435 - mV
Magnetic Offset Error lerrOM Ip=0A, Ty = 25°C, after excursion of 200 A - 230 = mA
E Over full scale of Ip, Ip applied for 5 ms, Top = 25°C to 85°C - -1.2 - %
Total Output Error [4] TOTHT) By P APR - oF, -
Erorun | Over full scale of I, I applied for 5 ms, Top = —40°C to 25°C - 1.2 - %
1 See Characteristic Performance Data page for parameter distributions over temperature range.
2 £3 sigma noise voltage.
3 Vog(rop driftis referred to ideal Vigyr(q, = 0.6 V.
4 Percentage of lp. Output filtered.
10
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ACS758xCB

Thermally Enhanced, Fully Integrated, Hall-Effect-Based

Linear Current Sensor IC with 100 uQ Current Conductor

CHARACTERISTIC PERFORMANCE DATA
Data taken using the ACS758LCB-050B

Accuracy Data

Electrical Offset Voltage versus Ambient Temperature

Sensitivity versus Ambient Temperature
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ACS758xCB

Thermally Enhanced, Fully Integrated, Hall-Effect-Based

Linear Current Sensor IC with 100 uQ Current Conductor

CHARACTERISTIC PERFORMANCE DATA
Data taken using the ACS758LCB-100B

Accuracy Data

Electrical Offset Voltage versus Ambient Temperature

Sensitivity versus Ambient Temperature
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ACS758xCB

Thermally Enhanced, Fully Integrated, Hall-Effect-Based
Linear Current Sensor IC with 100 pQ Current Conductor

CHARACTERISTIC PERFORMANCE DATA
Data taken using the ACS758KCB-150B

Accuracy Data

Electrical Offset Voltage versus Ambient Temperature

Sensitivity versus Ambient Temperature
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ACS758xCB

Thermally Enhanced, Fully Integrated, Hall-Effect-Based

Linear Current Sensor IC with 100 pQ Current Conductor

CHARACTERISTIC PERFORMANCE DATA
Data taken using the ACS758ECB-200B

Accuracy Data

Electrical Offset Voltage versus Ambient Temperature

Sensitivity versus Ambient Temperature
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ACS758xCB

Thermally Enhanced, Fully Integrated, Hall-Effect-Based
Linear Current Sensor IC with 100 pQ Current Conductor

Timing Data

CHARACTERISTIC PERFORMANCE DATA
Data taken using the ACS758LCB-100B

Rise Time Propagation Delay Time
1
Ip (20 Aldiv.) T Ip (20 A/div)
f Viour (0.5 V/div.) 1 Viour (0.5 V/div.)
if T T
s L - \‘ i
1 T
] f— I
2.988 ps 997 ns +
g s
t (2 ps/div.) t (2 ps/div.)
Response Time Power-on Delay
T Vee
Ip (20 A/div.) i
/] I
Viour (0.5 V/div.)
9.034pus -

/.\ \._/ Viour (1 Vidiv)

3.960 ps

] (Ip = 60 A DC)

t (2 ps/div.)

t (2 ps/div.)
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ACS758xCB

Thermally Enhanced, Fully Integrated, Hall-Effect-Based
Linear Current Sensor IC with 100 uQ Current Conductor

CHARACTERISTIC DEFINITIONS

Definitions of Accuracy Characteristics

Sensitivity (Sens). The change in device output in response to a
1A change through the primary conductor. The sensitivity is the
product of the magnetic circuit sensitivity (G/A) and the linear
IC amplifier gain (mV/G). The linear IC amplifier gain is pro-
grammed at the factory to optimize the sensitivity (mV/A) for the
half-scale current of the device.

Noise (Vyorsg)- The noise floor is derived from the thermal and
shot noise observed in Hall elements. Dividing the noise (inV)
by the sensitivity (inV/A) provides the smallest current that the
device is able to resolve.

Nonlinearity (E; ;). The degree to which the voltage output
from the IC varies in direct proportion to the primary current
through its half-scale amplitude. Nonlinearity in the output can be
attributed to the saturation of the flux concentrator approaching
the half-scale current. The following equation is used to derive
the linearity:

100 { 1 7[43 gain X % sat (ViouT_half-scale amperes —V10UT(Q)) }
2 (Mout_quarter-scale amperes — V10UT(Q))

where

A gain = the gain variation as a function of temperature changes
from 25°C,

% sat = the percentage of saturation of the flux concentra-

tor, which becomes significant as the current being sampled
approaches half-scale +Ip, and

VIOUT halt:scale amperes = the output voltage (V) when the sampled
current approximates half-scale +Ip.

Symmetry (Egyyg). The degree to which the absolute voltage
output from the IC varies in proportion to either a positive or
negative half-scale primary current. The following equation is
used to derive symmetry:

{ Viout_+ half-scale amperes —V10UT(Q)

\ Viout@) — VIOUT:haIf-scale amperes

Ratiometry. The device features a ratiometric output. This
means that the quiescent voltage output, Viourq: and the mag-
netic sensitivity, Sens, are proportional to the supply voltage, V.

The ratiometric change (%) in the quiescent voltage output is
defined as:

Vioutawveo /Vioutaesy)

x 100%
Vee /5V

AVoutQav) =

and the ratiometric change (%) in sensitivity is defined as:

Senscye) / Sensgsy,
Vee / 5V

Quiescent output voltage (Viour(q))- Quiescent output voltage
(Viour(g))- The output of the device when the primary current is
zero. For bidirectional devices, it nominally remains at Vo¢/2.
Thus, Ve =5 V translates into Vigyur(gep = 2.5 V. For unidirec-
tional devices, it nominally remains at 0.12 x V. Thus, Ve
=5V translates into Viourquny = 0.6 V. Variation in Vigurq)
can be attributed to the resolution of the Allegro linear IC quies-
cent voltage trim, magnetic hysteresis, and thermal drift.

ASens(uy) = x 100%

Electrical offset voltage (Vo). The deviation of the device out-
put from its ideal quiescent value of V2 for bidirectional and
0.1 x Vi for unidirectional devices, due to nonmagnetic causes.

Magnetic offset error (Ipgron)- The magnetic offset is due to
the residual magnetism (remnant field) of the core material. The
magnetic offset error is highest when the magnetic circuit has
been saturated, usually when the device has been subjected to a
full-scale or high-current overload condition. The magnetic offset
is largely dependent on the material used as a flux concentrator.
The larger magnetic offsets are observed at the lower operating
temperatures.

Total Output Error (Eyqyp). The maximum deviation of the
actual output from its ideal value, also referred to as accuracy,
illustrated graphically in the output voltage versus current chart
on the following page.

Eror is divided into four areas:

0 A at 25°C. Accuracy at the zero current flow at 25°C,
without the effects of temperature.

¢ 0A over Atemperature. Accuracy at the zero current flow
including temperature effects.

¢ Half-scale current at 25°C. Accuracy at the the half-scale
current at 25°C, without the effects of temperature.

« Half-scale current over A temperature. Accuracy at the half-
scale current flow including temperature effects.

‘ALLEGRO
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Thermally Enhanced, Fully Integrated, Hall-Effect-Based

ACS758xCB

Linear Current Sensor IC with 100 pQ Current Conductor

Definitions of Dynamic Response Characteristics
Power-On Time (tp). When the supply is ramped to its operat-
ing voltage, the device requires a finite time to power its internal
components before responding to an input magnetic field.

Power-On Time, tp, , is defined as the time it takes for the output —

voltage to settle within £10% of its steady state value under an

applied magnetic field, after the power supply has reached its

minimum specified operating voltage, V~(min), as shown in the

chart at right.

Rise time (t,). The time interval between a) when the device

reaches 10% of its full scale value, and b) when it reaches 90%

of its full scale value. The rise time to a step response is used to o
derive the bandwidth of the device, in which f(-3 dB) =0.35/t,.
Both t, and tgegponsg are detrimentally affected by eddy current

losses observed in the conductive IC ground plane.

Primary Current

1(%)

N Transducer Output

10

o)

la— el Riso Tme, t,

Propagation delay (tpgop)- The time required for the device
output to reflect a change in the primary current signal. Propaga-
tion delay is attributed to inductive loading within the linear IC
package, as well as in the inductive loop formed by the primary
conductor geometry. Propagation delay can be considered as a

fixed time offset and may be compensated.

vV
Vee

Voctyp.)— + —
Vour

90% Voyr—

I
i
i
EREEE TR
7
i
i
I
i
/
]
{
i

Vac(min.) —|

{

/

] = time at which power supply reaches
minimum specified operating voltage

H

H

/

;' t,= time at which output voltage settles

! within £10% of its steady state value
! under an applied magnetic fied
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+
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Thermally Enhanced, Fully Integrated, Hall-Effect-Based

ACS758xCB

Linear Current Sensor IC with 100 uQ Current Conductor

Chopper Stabilization Technique
Chopper Stabilization is an innovative circuit technique that is
used to minimize the offset voltage of a Hall element and an asso-
ciated on-chip amplifier. The technique nearly eliminates Hall IC
output drift induced by temperature or package stress effects.

This offset reduction technique is based on a signal modulation-
demodulation process. Modulation is used to separate the unde-
sired DC offset signal from the magnetically induced signal in the
frequency domain. Then, using a low-pass filter, the modulated
DC offset is suppressed while the magnetically induced signal
passes through the filter. The anti-aliasing filter prevents aliasing
from happening in applications with high frequency signal com-

| Regulator |

F—m—_—t—————

[he

ponents which are beyond the user’s frequency range of interest.

As aresult of this chopper stabilization approach, the output
voltage from the Hall IC is desensitized to the effects of tempera-
ture and mechanical stress. This technique produces devices that
have an extremely stable Electrical Offset Voltage, are immune to
thermal stress, and have precise recoverability after temperature

cycling.
This technique is made possible through the use of a BICMOS
process that allows the use of low-offset and low-noise amplifiers

in combination with high-density logic integration and sample

and hold circuits.

e Clock/Log
/}, Low-Pass
Filter

i

{
; 2
i ] © _— -
! e =
{ Am 45 %
{ P -
H —N |— +
i %]
f

%

7”77

Concept of Chopper Stabilization Technique
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Thermally Enhanced, Fully Integrated, Hall-Effect-Based
ACS758xCB Linear Current Sensor IC with 100 pQ Current Conductor

PACKAGE OUTLINE DRAWINGS

For Reference Only - Not for Tooling Use

(Reference DWG-9111 & DWG-9110)
Dimensions in milimeters —NOT TO SCALE
Dimensions exdusive of mold flash, gate burs, and dambar protrusions.
Exact case and lead configuration at supplier discretion within limits shown
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A\ Branding scale and appearance at supplier discretion T O O

A\ Standard Branding Reference View

N = Device part number

T =Temperature code

A = Amperage range

L = Lot number

Y = Last two digits of year of

manufacture

W = Week of manufacture

A = Supplier emblem

Creepage distance, current terminals to signal pins: 7.25mm
Clearance distance, current terminals to signal pins: 7.25 mm
Package mass: 4.63 g typical

Package CB, 5-pin Package, Leadform PFF
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Thermally Enhanced, Fully Integrated, Hall-Effect-Based
ACS758xCB Linear Current Sensor IC with 100 pQ Current Conductor

For Reference Only - Not for Tooling Use
(Reference DWG-9111, DWG-9110)
Dimensions in milimeters ~NOTTO SCALE
Dimensions exclusive of mold flash, gate burs, and dambar protrusions
Exact case and lead configuration at supplier discretion within limits shown
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Package CB, 5-pin Package, Leadform PSF
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Thermally Enhanced, Fully Integrated, Hall-Effect-Based
ACS758xCB Linear Current Sensor IC with 100 pQ Current Conductor

For Reference Only - Not for Tooling Use
(Reference DWG-9111, DWG-9110)
Dimensions in milimeters - NOT TO SCALE
Dimensions exdlusive of mold flash, gate burs, and dambar protrusions
Exact case and lead configuration at supplier discretion within imits shown

f———14.0 02—

40402 ff—
3.00.2—Pm

5 4

| le—150:010

—» — 2.75 :0.10
’/_A - NNNNNNN

TTT-AAA

O

1300 40.10 1 C) [ 9 ] | | [ OL::;;AL,L,Q

44020.10 o | 0 00
ol £\ Standard Branding Reference View
N = Device part number
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110 £0.05

W = Week of manufacture
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[ i ] 70000
£\ Dambar removal intrusion
— ‘ /A\ Branding scale and appearance a suppler discretion
Creepage distance, current teminalsto signal pins: 7.25 mm

Clearance distance, current terminals to signal pins: 7.25 mm
Package mass: 4.63 g typical

Package CB, 5-pin Package, Leadform PSS
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Thermally Enhanced, Fully Integrated, Hall-Effect-Based
ACS758xCB Linear Current Sensor IC with 100 pQ Current Conductor

Revision History

Number Date Description
8 January 17, 2014 Update features list and product offering
9 April 7, 2015 Updated TUV certification and reformatted document
10 November 17, 2016 | Updated PCB Layout Reference View in Package Outline Drawing on page 19
1 June 5, 2017 Updated product status
12 June 1, 2018 Updated recommended substitutions
13 December 5, 2018 Updated TUV/UL Certification
14 May 31, 2019 Updated TUV certificate mark

The products described herein are protected by U.S. patents: 6,781,359, 7,265,531, and 8,080,994.

Copyright 2019, Allegro MicroSystems.
Allegro MicroSystems reserves the right to make, from time to time, such departures from the detail specifications as may be required to permit
improvements in the performance, reliability, or manufacturability of its products. Before placing an order, the user is cautioned to verify that the

information being relied upon is current.
Allegro’s products are not to be used in any devices or systems. including but not limited to life support devices or systems. in which a failure of

Allegro’s product can reasonably be expected to cause bodily harm.
The information included herein is believed to be accurate and reliable. However, Allegro MicroSystems assumes no responsibility for its use; nor

for any infringement of patents or other rights of third parties which may result from its use.
Copies of this document are considered uncontrolled documents.

Forthe latest version of this document, visit our website:

www.allegromicro.com
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VISHAY.

IL250, IL251, IL252, ILD252

www.vishay.com

Vishay Semiconductors

Optocoupler, Phototransistor Output, AC Input,
with Base Connection

| |

—’

i179037-1

DESCRIPTION
The 1L250, IL251,

arsenide

(I

IL252,

AC [ 6L FEATURES
:%} * AC or polarity insensitive inputs
C/A 2] L [5]C o Built-in reverse polarity input protection [odee
NC [3] [2]E  Improved CTR symmetry
® Industry standard DIP package
* Material categorization: ngs
for definitions of compliance please see
A O www.vishay.com/doc?99912
c E}E APPLICATIONS
A 8] ) . .-
c EE  |deal for AC signal detection and monitoring
B- AR -\ @ AGENCY APPROVALS
a_ —— * UL1577, file no. E52744, double protection

phototransistor per channel.

The IL250 has a minimum CTR of 50 %, the IL251 has a
minimum CTR of 20 %, and the 1L252,

minimum CTR of 100 %.

ILD252 are bidirectional input
optically coupled isolators consisting of two gallium
infrared LEDs coupled to a silicon NPN

® cUL tested to CSA 22.2 bulletin 5A
e CSA 93751

* BSIEN
* DINEN
«CQCG

ILD252 has a

The IL250, IL251, IL252 are single channel optocouplers.
The ILD252 has two isolated channels in a single DIP

60950, BSI EN 60065
60747-5-5 (VDE 0884-5)
B4943.1-2011 and GB8898-2011 (suitable for

installation altitude below 2000 m)

package.
ORDERING INFORMATION
oiP Option 6
M EHEEENOMEEEFEEF -
PART NUMBER CTR PACKAGE OPTION TAPE
BIN AND
REEL Option 7 Option 9
8 B 8 R
8 ! 4 2
> 0.7 mm >01mm
AGENCY CTR (%)
CERTIFIED/PACKAGE SINGLE CHANNEL, 6 PIN DUAL CHANNEL, 8 PIN
UL, CSA, BSI, CQC >20 >50 >100 >100
DIP-# 1L251 1L250 1L252 -
SMD-#, option 7 - 1L250-X007 1L252-X007T () -
SMD-#, option 9 1L251-X009T 1L250-X009T () 1L252-X009T () -
VDE, UL, CSA, BSI, CQC >20 >50 >100 >100
DIP-# - 1L250-X001 1L252-X001 -
DIP-#, option 6 - - IL252-X016 -
SMD-#, option 7 - - 1L252-X017T () ILD252-X017
Notes

* Additional options may be possible, please contact sales office
() Also available in tubes; do not add “T” to end

Rev. 1.9, 21-Feb-18

1

Document Number: 83618

For technical questions, contact: optocoupleranswers@vishay.com

THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT NOTICE. THE PRODUCTS DESCRIBED HEREIN AND THIS DOCUMENT
RE SUBJECT TO SPECIFIC DISCLAIMERS, SET FORTH AT www.vishay.com/doc?91000
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Vishay Semiconductors

ABSOLUTE MAXIMUM RATINGS (Tamb = 25 °C, unless otherwise specified)
PARAMETER | TEsTconpDiTON | symsoL | VALUE [ unT
INPUT
Forward continuous current Ig 60 mA
Power dissipation Paiss 100 mw
Derate linearly from 25 °C 1.33 mW/°C
OUTPUT
Collector emitter breakdown voltage BVceo 30 \
Emitter base breakdown voltage BVego 5 \4
Collector base breakdown voltage BVceo 70 Vv
Power dissipation single channel Pdiss 200 mwW
Power dissipation dual channel Pdiss 150 mwW
Derate linearly from 25 °C single channel 2.6 mW/°C
Derate linearly from 25 °C dual channel 2 mW/°C
COUPLER
Total dissipation single channel Piot 250 mwW
Total dissipation dual channel Ptot 400 mw
Derate linearly from 25 °C single channel 3.3 mW/°C
Derate linearly from 25 °C dual channel 5.3 mW/°C
Storage temperature Tetg -55to +150 °C
Operating temperature Tamb -55 to +100 °C
Lead soldering time at 260 °C 10 s
Note

¢ Stresses in excess of the absolute maximum ratings can cause permanent damage to the device. Functional operation of the device is not
implied at these or any other conditions in excess of those given in the operational sections of this document. Exposure to absolute
maximum ratings for extended periods of the time can adversely affect reliability

ELECTRICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

PARAMETER | testconomon  [symeoL| min. | tve. | max. [ unm

INPUT

Forward voltage | le= =10 mA | Ve | = | 1.2 | 15 | %

OUTPUT

Collector emitter breakdown voltage Ilc=1mA BVceo 30 50 - \%

Emitter base breakdown voltage lg =100 pA BVego 7 10 - \%

Collector base breakdown voltage Ilc =10 pA BVceo 70 90 - \%

Collector emitter leakage current Vee=10V lceo - 5 50 nA

COUPLER

Collector emitter saturation voltage lF=+16mA, Ic =2 mA VeEsat = - 0.4 \
Note

* Minimum and maximum values are testing requirements. Typical values are characteristics of the device and are the result of engineering
evaluation. Typical values are for information only and are not part of the testing requirements

Rev. 1.9, 21-Feb-18 2 Document Number: 83618

For technical questions, contact: optocoupleranswers@vishay.com

THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT NOTICE. THE PRODUCTS DESCRIBED HEREIN AND THIS DOCUMENT
ARE SUBJECT TO SPECIFIC DISCLAIMERS, SET FORTH AT wwuw.vishay.com/doc?91
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CURRENT TRANSFER RATIO (T mp = 25 °C, unless otherwise specified)
PARAMETER TEST CONDITION PART SYMBOL | MIN. TYP. MAX. UNIT
1L250 CTRoc 50 - - %
1o/l lf=+10mA Vee=10V 1251 CTRoc 20 - - %
1252, ILD252 | CTRpc 100 - - %
Symmetry lg=+10mA 0.50 1 2

SWITCHING CHARACTERISTICS (T,mb = 25 °C, unless otherwise specified)

PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
Turn-on time ton - TBD - us
Turn-off time torr = TBD £ us

SAFETY AND INSULATION RATINGS

PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Climatic classification According to IEC 68 part 1 55/100/21
Comparative tracking index CTI 175
Maximum rated withstanding isolation voltage t=1min Viso 4420 Veums
Maximum transient isolation voltage Viotm 10 000 Vpeak
Maximum repetitive peak isolation voltage Viorm 890 Vpeak
Isolation resistance Vio =500, Tamp = 25 °C Rio 210" e
Vio = 500 V, Tamp = 100 °C Rio =10 Q
Output safety power Pso 400 mW
Input safety current I 275 mA
Safety temperature Ts 175 °C
Creepage distance 27 mm
Clearance distance =37 4 mm
Insulation thickness DTI 20.4 mm

Note

* As per IEC 60747-5-5, § 7.4.3.8.2, this optocoupler is suitable for “safe electrical insulation” only within the safety ratings. Compliance with
the safety ratings shall be ensured by means of protective circuits

Rev. 1.9, 21-Feb-18 3 Document Number: 83618

For technical questions, contact: optocoupleranswers@vishay.comr
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TYPICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

. 60 | , 15 T
< [ Normalized to:
£ w ; [ [ Ve =10V, I =10maA
€ -55°C ’ % _TA=25°C|
E 20 g 10 T
o 25°C : z ! = [ CTRee(sat) Vgg =04V /
B 0 £ - TA=70°C
Y/ s f
£ -20 L 05 AT,
o £ [ N
= 2 B NCTR(SAT)
& ’ [ 7 NCTR
sl bpab g ool vl uovrreml b
-10 -05 00 05 10 15 o 7 % o
ii250_01 VF - LED Forward Voltage ii250_04 I -LED Current (mA)
Fig. 1 - LED Forward Current vs.Forward Voltage Fig. 4 - Normalized Non-Saturated and Saturated CTR vs.
LED Current
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ALL PRODUCT, PRODUCT SPECIFICATIONS AND DATA ARE SUBJECT TO CHANGE WITHOUT NOTICE TO IMPROVE
RELIABILITY, FUNCTION OR DESIGN OR OTHERWISE.

Vishay Intertechnology, Inc., its affiliates, agents, and employees, and all persons acting on its or their behalf (collectively,
“Vishay”), disclaim any and all liability for any errors, inaccuracies or incompleteness contained in any datasheet or in any other
disclosure relating to any product.

Vishay makes no warranty, representation or guarantee regarding the suitability of the products for any particular purpose or
the continuing production of any product. To the maximum extent permitted by applicable law, Vishay disclaims (i) any and all
liability arising out of the application or use of any product, (i) any and all liability, including without limitation special,
consequential or incidental damages, and (iii) any and all implied warranties, including warranties of fitness for particular
purpose, non-infringement and merchantability.

Statements regarding the suitability of products for certain types of applications are based on Vishay’s knowledge of
typical requirements that are often placed on Vishay products in generic applications. Such statements are not binding
statements about the suitability of products for a particular application. It is the customer’s responsibility to validate that a
particular product with the properties described in the product specification is suitable for use in a particular application.
Parameters provided in datasheets and / or specifications may vary in different applications and performance may vary over
time. All operating parameters, including typical parameters, must be validated for each customer application by the customer’s
technical experts. Product specifications do not expand or otherwise modify Vishay’s terms and conditions of purchase,
including but not limited to the warranty expressed therein.

Except as expressly indicated in writing, Vishay products are not designed for use in medical, life-saving, or life-sustaining
applications or for any other application in which the failure of the Vishay product could result in personal injury or death.
Customers using or selling Vishay products not expressly indicated for use in such applications do so at their own risk.
Please contact authorized Vishay personnel to obtain written terms and conditions regarding products designed for
such applications.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted by this document
or by any conduct of Vishay. Product names and markings noted herein may be trademarks of their respective owners.

© 2019 VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED
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ENC287160-H development board

User's manual

lead-free
All boards produced by Olimex are ROHS compliant

Document revision B, January 2015
Copyright(c) 2015, OLIMEX Ltd, All rights reserved
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INTRODUCTION

ENC28J60-H is world’s smallest Ethernet controller development board with it’s size of only
30>24mm. It provides easy connection to any microcontroller with only few ports via SPI which
makes it perfect for adding Ethernet connectivity to embedded applications.

BOARD FEATURES

- ENC28J60 10 Mbit Ethernet controller

- on-board RJ45 connector with build in Ethernet transformer and two status LEDs
- easy interface to any microcontroller via SPI

- compact size in DIL 10 pin format, the distance between pin rows is 0.8”

- PCB: FR-4, 1.5 mm (0,062"), soldermask, white silkscreen component print

- Dimensions: 30%24 mm (1.18x0.95")

ELECTROSTATIC WARNING

The ENC28J60-H board is shipped in protective anti-static packaging. The board must not be subject
to high electrostatic potentials. General practice for working with static sensitive devices should be
applied when working with this board.

Ethernet Controller Features
ENC28J60-H board use ENC28]J60 stand-alone Ethernet controller with these features:

— IEEE 802.3. Compatible Ethernet Controller

-~ Fully Compatible with 10/100/1000Base-T Networks

- Integrated MAC and 10Base-T PHY

— Supports One 10Base-T Port with Automatic Polarity Detection and Correction
—  Supports Full and Half-Duplex modes

— Programmable Automatic Retransmit on Collision

— Programmable Padding and CRC Generation

- Programmable Automatic Rejection of Erroneous Packets

—  SPIInterface with Clock Speeds Up to 20 MHz
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BLOCK DIAGRAM

ENC28J60 BLOCK DIAGRAM
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MEMORY MAP

ENC28J60 MEMORY ORGANIZATION

Note:
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Memory areas are not shown to scale. The size of the control memory space has besn scaled to show detail.
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POWER SUPPLY CIRCUIT
ENC28J60-H is typically power supplied by EXT pin 10 and pin 9.

RESET CIRCUIT
ENC28J60-H reset circuit includes EXT connector pin 8, U1 pin 10 and R9 (10k).

CLOCK CIRCUIT
Quartz crystal 25 MHz is connected to ENC28J60 pin 23 (OSC1) and pin 24 (OSC2).

IMPORTANT: If the board has a quartz crystal rotated at 45 degrees relative to the pads provided
do not panic. This is normal. We have two types of such crystals - one of them requires 4 pads, the
other only 2 pads. That is why we have provided 4 pads to be able to fit both crystals. All boards
Olimex manufactures pass automatized optical inspection after assembly and obvious
misplacement like this is impossible to occur.

JUMPER DESCRIPTION

There are no configurable jumpers on the board.
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CONNECTOR DESCRIPTIONS

LAN

123358758 11
TD+(1 n i e 55!! 1
TCT|3 ™ NN ¢
- 2 )

g,l /*O CHIP il 11 g RJ4S
s SIDE i v . 50 o 17 SIDE
?v? RCT| 6 A \——h, \/-\r‘E g

{ ED-| 8 . I E— 6
=.001uF
7T 2KV
SHIELD
Pin # Signal Name Chip Side Pin # Signal Name Chip Side
1 TX+ 5 Not Connected (NC)
2 TX- 6 VDD
3 VDD 7 RX+
4 Not Connected (NC) 8 RX-
LED Color Usage
Right Green Link status
Left Yellow Activity status
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Pin# Signal Name Pin# Signal Name
1 SCK 6 CLKOUT
2 MOSI 7 cs
3 MISO 8 RST
4 WOoL 9 GND
5 INT 10 3.3V
Page 8
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MECHANICAL DIMENSIONS
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AVAILABLE DEMO SOFTWARE

Please check the SOFTWARE section of the product page for a number of examples with
different boards. The web page for ENC28J60-H is:

hittps://www olimex.com /Products /Modules / Ethernet/ENC28J60-H/

Page 10

130



ORDER CODE
ENC28J60-H - completely assembled and tested, includes ENC28]60 Ethernet controller

How to order?

You can purchase directly from our online shop or from any of our distributors. Note that usually it
might be faster and cheaper to purchase Olimex products from our distributors. List of confirmed

Olimex LTD distributors and resellers: https:/ /www.olimex.com/Distributors

Please visit our web site www.olimex.com for more information.

Board revision:
IBoard revision Notable changes
|B Initial release of the board
Manual revision:
Document revision Notable changes Modified page
A - Initial manual release All
- Cleared duplicate information
B, 23.01.15 - Added clarification about the rotated quartz ALl
crystal
- Formatting improvements

Page 11
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Disclaimer:

© 2015 Olimex Ltd. Olimex®, logo and combinations thereof, are registered trademarks of Olimex Ltd.
Other product names may be trademarks of others and the rights belong to their respective owners.

The information in this document is provided in connection with Olimex products. No license,
express or implied or otherwise, to any intellectual property right is granted by this document or in
connection with the sale of Olimex products.

The hardware design of ENC28J60-H is considered intellectual property of Olimex. The hardware
design files are considered copyright material and would not be distributed.

Itis possible that the pictures in this manual differ from the latest revision of the board.

The product described in this document is subject to continuous development and improvements. All
particulars of the product and its use contained in this document are given by OLIMEX in good faith.
However all warranties implied or expressed including but not limited to implied warranties of
merchantability or fitness for purpose are excluded. This document is intended only to assist the
reader in the use of the product. OLIMEX Ltd. shall not be liable for any loss or damage arising from
the use of any information in this document or any error or omission in such information or any
incorrect use of the product.

This evaluation board/kit is intended for use for engineering development, demonstration, or
evaluation purposes only and is not considered by OLIMEX to be a finished end-product fit for
general consumer use. Persons handling the product must have electronics training and observe good
engineering practice standards. As such, the goods being provided are not intended to be complete in
terms of required design-, marketing-, and/or manufacturing-related protective considerations,
including product safety and environmental measures typically found in end products that
incorporate such semiconductor components or circuit boards.

Olimex currently deals with a variety of customers for products, and therefore our arrangement with
the user is not exclusive. Olimex assumes no liability for applications assistance, customer product
design, software performance, or infringement of patents or services described herein.

THERE IS NO WARRANTY FOR THE DESIGN MATERIALS AND THE COMPONENTS USED
TO CREATE ENC28J60-H. THEY ARE CONSIDERED SUITABLE ONLY FOR ENC28J60-H.
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maxim
integrated..

MAX13080E-MAX13084E/
MAX13086E-MAX13089E

+5.0V, +15kV ESD-Protected, Fail-Safe,
Hot-Swap, RS-485/RS-422 Transceivers

General Description

The MAX13080E-MAX13089E +5.0V, +15kV ESD-protect-
ed, RS-485/RS-422 transceivers feature one driver and
one receiver. These devices include fail-safe circuitry,
guaranteeing a logic-high receiver output when receiver
inputs are open or shorted. The receiver outputs a logic-
high if all transmitters on a terminated bus are disabled
(high impedance). The MAX13080E family include a hot-
swap capability to eliminate false transitions on the bus
during power-up or hot insertion.

The MAX13080E/MAX13081E/MAX13082E feature
reduced slew-rate drivers that minimize EMI and
reduce reflections caused by improperly terminated
cables, allowing error-free data transmission up to
250kbps. The MAX13083E/MAX13084E also feature
slew-rate-limited drivers but allow transmit speeds up to
500kbps. The MAX13086E/MAX13087E/ MAX13088E
driver slew rates are not limited, making transmit
speeds up to 16Mbps possible. The MAX13089E slew
rate is pin selectable for 250kbps, 500kbps, and
16Mbps.

The MAX13082E/MAX13088E are intended for half-
duplex communications, and the MAX13080E/
MAX13081E/MAX13083E/MAX13084E/MAX13086E/
MAX13087E are intended for full-duplex communica-
tions. The MAX13089E is selectable for half-duplex or
full-duplex operation. It also features independently
programmable receiver and transmitter output phase
through separate pins.

The MAX13080E family transceivers draw 1.2mA of
supply current when unloaded or when fully loaded with
the drivers disabled. All devices have a 1/8-unit load
receiver input impedance, allowing up to 256 trans-
ceivers on the bus.

The MAX13080E/MAX13083E/MAX13086E/MAX13089E
are available in 14-pin PDIP and 14-pin SO packages. The
MAX13081E/MAX 13082E/MAX13084E/MAX13087E/
MAX13088E are available in 8-pin PDIP and 8-pin SO
packages. The devices operate over the commercial,
extended, and automotive temperature ranges.

Applications

Utility Meters
Lighting Systems
Industrial Control
Telecom
Security Systems
Instrumentation
Profibus

Features

*>

+5.0V Operation

Extended ESD Protection for RS-485/RS-422 I/O Pins
+15kV Human Body Model

True Fail-Safe Receiver While Maintaining
EIA/TIA-485 Compatibility

Hot-Swap Input Structures on DE and RE

Enhanced Slew-Rate Limiting Facilitates Error-
Free Data Transmission
(MAX13080E-MAX13084E/MAX13089E)

4 Low-Current Shutdown Mode (Except
MAX13081E/MAX13084E/MAX13087E)

*

<>

* o

4 Pin-Selectable Full-/Half-Duplex Operation
(MAX13089E)
4 Phase Controls to Correct for Twisted-Pair
Reversal (MAX13089E)
4 Allow Up to 256 Transceivers on the Bus
4 Available in Industry-Standard 8-Pin SO Package
Ordering Information
PART TEMP RANGE  PIN-PACKAGE
MAX13080ECPD+ 0°Cto+70°C 14 PDIP
MAX13080ECSD+ 0°C to +70°C 14 S0
MAX13080EEPD+ -40°C to +85°C 14 PDIP
MAX13080EESD+ -40°C to +85°C 14 S0
MAX13080EAPD+ -40°Cto +125°C 14 PDIP
MAX13080EASD+ -40°Cto +125°C 1480

+Denotes a lead(Pb)-free/RoHS-compliant package.

Ordering Information continued at end of data sheet.

Selector Guide, Pin Configurations, and Typical Operating
Circuits appear at end of data sheet.

For pricing, delivery, and ordering information, please contact Maxim Direct

at 1-888-629-4642, or visit Maxim’s website at www.maximintegrated.com.
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MAX13080E-MAX13084E/
MAX13086E-MAX13089E

+5.0V, +15kV ESD-Protected, Fail-Safe,
Hot-Swap, RS-485/RS-422 Transceivers

ABSOLUTE MAXIMUM RATINGS

(All Voltages Referenced to GND)
SUPPlY: Volage: (NeE ) i s i s i v +6V
Control Input Voltage (RE, DE, SLR,

HJF, TXP, RXP).........
Driver Input Voltage (DI)
Driver Output Voltage (Z, Y, A, B)
Receiver Input Voltage (A, B)...
Receiver Input Voltage

Full Duplex (A, B)
Receiver Output Voltage (RO
Driver Output Current

0.3V to +6V
8V 10 +13V
8V 10 +13V

-8V to +13V
-0.3V to (Vg + 0.3V)
................... +250mA

Continuous Power Dissipation (Ta = +70°C)
8-Pin SO (derate 5.88mW/°C above +70°C) .. A7T1mW
8-Pin Plastic DIP (derate 9.09mW/°C above +70°C).....727mW
14-Pin SO (derate 8.33mW/°C above +70°C) ............... 667mW
14-Pin Plastic DIP (derate 10.0mW/°C above +70°C)...800mW
Operating Temperature Ranges
MAXIBDB-EGT _ ot sy 0°Cto +75°C
MAX1308_EE_ -40°C to +85°C
MAX1308_EA_ _ -40°C to +125°C
Junction Temperature .
Storage Temperature Range
Lead Temperature (soldering, 10s)
Soldering Temperature (reflow)

-65°C to +150°C
+300°C
+260°C

Stresses beyond those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. These are siress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

DC ELECTRICAL CHARACTERISTICS

(Vce = +5.0V £10%, Ta = TMIN to TMAX, unless otherwise noted. Typical values are at Vcc = +5.0V and Ta = +25°C.) (Note 1)

135

PARAMETER | symsoL | CONDITIONS MIN  TYP  MAX | UNITS
DRIVER
Vce Supply-Voltage Range Vce 4.5 55 Vv
RL = 100Q (RS-422), Figure 1 3 Vee
Differential Driver Output Vob RL = 54Q (RS-485), Figure 1 2 Vce \
No load Vee
g;‘fe’:grem'; "C")i?;&“\‘/’;t‘;;e AVob | RL = 1000 or 54, Figure 1 (Note 2) 0.2 v
82;:;50’““”""'“’8 Outpdt Voc | RL= 100 or 540, Figure 1 Vec/2 3 v
ggfn"nfsr:‘m"gzge”\'};‘t’:gg AVoc | RL= 1000 or 54, Figure 1 (Note 2) 0.2 v
Input-High Voltage ViH DE, DI, RE, TXP, RXP, HfF 3 Y
Input-Low Voltage ViL DE, DI, RE, TXP, RXP, HfF 0.8 v
Input Hysteresis VHYS DE, DI, RE, TXP, RXP, HFF 100 mv
Input Current Nt DE, DI, RE +1 pA
Input Impedance First Transition DE 1 10 kQ
Input Current ling TXP, RXP, HfF internal pulldown 10 40 PA
SRL Input-High Voltage Vec -0.4 \
SRL Input-Middle Voltage Vee x0.3 Ve x 0.7 \
SRL Input-Low Voltage 0.4 \
SRL Input Current SAL = Vee L pA
SRL = GND -75
Output Leakage (Y and Z) 5 DE = GND, VIN = +12V 125 LA
Full Duplex Vce = GND or Voo VIN = -7V -100
2 Maxim Integrated



MAX13080E-MAX13084E/
MAX13086E-MAX13089E

+5.0V, +15kV ESD-Protected, Fail-Safe,
Hot-Swap, RS-485/RS-422 Transceivers

DC ELECTRICAL CHARACTERISTICS (continued)

(Vce = +5.0V £10%, Ta = TMIN to TMaX, unless otherwise noted. Typical values are at Vcc = +5.0V and Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
0 < VouT < +12V (Note 3) 40 250
-7V <Vourt < Vce (Note 3) -250 -40
Driver Short-Circuit Output 0<VoyuT < +12V, +85°C < Ta < +125°C
Current losp (Note 3) 20 2 A
-7V <Vout £Vce, +85°C < Ta < +125°C 270 40
(Note 3)
Driver Short-Circuit Foldback losoF (Vce - 1V) < Vout < +12V (Note 3) 20 -
Output Current -7V <Vourt < +1V (Note 3) -20
Thermal-Shutdown Threshold T1s 175 °C
Thermal-Shutdown Hysteresis TTsH 15 °C
DE = GND VIN = +12V 125
Input Current (A and B | ¢ A
& ¢ ) A8 |vec=GNDorVee Vin=7v_| 100 H
RECEIVER
Receiver Differential Threshold VTH ZVEVoME +12V 200 125 50 mv
Voltage
Receiver Input Hysteresis AVTH Va+ VB =0V 15 mV
RO Output-High Voltage VOH lo =-1mA Vce-06 Vv
RO Output-Low Voltage VoL lo=1mA 0.4 \"
Three-State Output Current at
Receiver lozr 0<Vo<Vee +1 pA
Receiver Input Resistance RiN -7V<Vem < +12V 96 kQ
Receiver Output Short-Circuit fss 0V < VRo < Vee 110 ik
Current
SUPPLY CURRENT
No load, RE =0, DE = Vico 1.2 1.8
Supply Current lcc No load, RE = Vcc, DE = Vee 1.2 1.8 mA
No load, RE =0, DE = 0 1.2 1.8
Supply Current in Shutdown - RE = Ve, DE = GND 28 10 UA
Mode
ESD PROTECTION
Human Body Model +15 kV
ESD Protection forY, Z, A, and B Contact Discharge 6 KV
+
IEC 61000-4-2 B
Maxim Integrated 3
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MAX13080E-MAX13084E/
MAX13086E-MAX13089E

+5.0V, +15kV ESD-Protected, Fail-Safe,
Hot-Swap, RS-485/RS-422 Transceivers

DRIVER SWITCHING CHARACTERISTICS
MAX13080E/MAX13081E/MAX13082E/MAX13089E WITH SRL = UNCONNECTED (250kbps)

(Vce = +5.0V £10%, Ta = TMIN to Tmax, unless otherwise noted. Typical values are at Vcc = +5.0V and Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Driver Propagation Del 1OPLH |, = 50pF, RL= 542, Figures 2 and 3 ot 200
river Propagation Dela = ,RL= , Figures 2 an ns
e ¥ DPHL L= 2Rl 9 350 1800
Drive.r Differential Output Rise or Rt CL=50pF, R_= 549, Figures 2 and 3 400 1900 ns
Fall Time
Differential Driver Output Skew .
t C=50pF, R_=54Q, Figures 2 and 3 250 ns
——— DSKEW L= 50pF, R igu
Maximum Data Rate 250 kbps
Driver Enable to Output High DzH Figure 4 2500 ns
Driver Enable to Output Low tDzL Figure 5 2500 ns
Driver Disable Time from Low toLz Figure 5 100 ns
Driver Disable Time from High tDHZ Figure 4 100 ns
Driver Enable from Shutdown to ;
Output High tpzH(SHDN) | Figure 4 5500 ns
Driver Enable from Shutdown to :
Output Low tDzL(SHDN) | Figure 5 5500 ns
Time to Shutdown tSHDN 50 340 700 ns

RECEIVER SWITCHING CHARACTERISTICS
MAX13080E/MAX13081E/MAX13082E/MAX13089E WITH SRL = UNCONNECTED (250kbps)

(Ve = +5.0V £10%, Ta = TmiN to Tmax, unless otherwise noted. Typical values are at Vgg = +5.0V and Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

t 200

Receiver Propagation Delay BREH CL = 15pF, Figures 6 and 7 ns
tRPHL 200

Recaiver Output:Skew trskew | CL = 15pF, Figures 6 and 7 30 ns

fRPLH - tRPHL!

Maximum Data Rate 250 kbps

Receiver Enable to Output Low tRzL Figure 8 50 ns

Receiver Enable to Output High tRZH Figure 8 50 ns

Receiver Disable Time from Low tRLZ Figure 8 50 ns

Receiver Disable Time from High tRHZ Figure 8 50 ns

Receiver Enable from Shutdown ;

to Output High tRZH(SHDN) | Figure 8 5500 ns

Receiver Enable from Shutdown 9

to Output Low tRzL(SHDN) | Figure 8 5500 ns

Time to Shutdown tSHDN 50 340 700 ns
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MAX13080E-MAX13084E/
MAX13086E-MAX13089E

+5.0V, +15kV ESD-Protected, Fail-Safe,
Hot-Swap, RS-485/RS-422 Transceivers

DRIVER SWITCHING CHARACTERISTICS
MAX13083E/MAX13084E/MAX13089E WITH SRL = Vcc (500kbps)

(Vce = +5.0V £10%, Ta = TMIN to Tmax, unless otherwise noted. Typical values are at Vcc = +5.0V and Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
. : tDPLH : 200 1000
Driver Propagation Delay CL = 50pF, RL = 54Q, Figures 2 and 3 ns
DPHL 200 1000
Drive.r Differential Output Rise or "t CL = 50pF, RL = 540, Figures 2 and 3 250 900 WS
Fall Time
Differential Driver Output Skew .
t CL = 50pF, RL = 54Q, Figures 2 and 3 140 ns
ftoPLH - topHLI DSKEW L P! E gu
Maximum Data Rate 500 kbps
Driver Enable to Output High tDzH Figure 4 2500 ns
Driver Enable to Output Low tDzL Figure 5 2500 ns
Driver Disable Time from Low toLz Figure 5 100 ns
Driver Disable Time from High tDHZ Figure 4 100 ns
Driver Enable from Shutdown to ;
Output High tpzH(sHDN) | Figure 4 5500 ns
Driver Enable from Shutdown to :
Output Low tDzL(SHDN) | Figure 5 5500 ns
Time to Shutdown {SHDN 50 340 700 ns
RECEIVER SWITCHING CHARACTERISTICS
MAX13083E/MAX13084E/MAX13089E WITH SRL = Vcc (500kbps)
(Vce = +5.0V £10%, Ta = TMIN to TMaX, unless otherwise noted. Typical values are at Vcc = +5.0V and Ta = +25°C.)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
t 200
Receiver Propagation Delay e CL = 15pF, Figures 6 and 7 ns
tRPHL 200
Receiver Output Skew trskew | CL = 15pF, Figures 6 and 7 30 ns
ftRPLH - tRPHL!
Maximum Data Rate 500 kbps
Receiver Enable to Output Low tRZL Figure 8 50 ns
Receiver Enable to Output High tRZH Figure 8 50 ns
Receiver Disable Time from Low tRLZ Figure 8 50 ns
Receiver Disable Time from High tRHZ Figure 8 50 ns
Receiver Enable from Shutdown .
to Output High tRZH(SHDN) | Figure 8 5500 ns
Receiver Enable from Shutdown <
o Ottput liow tRzL(SHDN) | Figure 8 5500 ns
Time to Shutdown tSHDN 50 340 700 ns
Maxim Integrated 5

138



MAX13080E-MAX13084E/
MAX13086E-MAX13089E

+5.0V, +15kV ESD-Protected, Fail-Safe,
Hot-Swap, RS-485/RS-422 Transceivers

DRIVER SWITCHING CHARACTERISTICS
MAX13086E/MAX13087E/MAX13088E/MAX13089E WITH SRL = GND (16Mbps)

(Vce = +5.0V £10%, Ta = TMIN to Tmax, unless otherwise noted. Typical values are at Vcc = +5.0V and Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
. ’ tDPLH . 50
Driver Propagation Delay CL = 50pF, RL= 54Q, Figures 2 and 3 ns
tDPHL 50
Driver Differential Output Rise or » - -
Fall Time R tF CL = 50pF, R_.=54Q, Figures 2 and 3 15 ns
Differential Driver Output Skew
t CL = 50pF, RL= 54Q, Figures 2 and 3 8 ns
A DSKEW I pr, RL gu
Maximum Data Rate 16 Mbps
Driver Enable to Output High tDzH Figure 4 150 ns
Driver Enable to Output Low tpzL Figure 5 150 ns
Driver Disable Time from Low toLz Figure 5 100 ns
Driver Disable Time from High tDHZ Figure 4 100 ns
Driver Enable from Shutdown to :
Output High tozH(SHDN) | Figure 4 2200 ns
Driver Enable from Shutdown to :
Qutput Low tpzL(sHDN) | Figure 5 2200 ns
Time to Shutdown tSHDN 50 340 700 ns
RECEIVER SWITCHING CHARACTERISTICS
MAX13086E/MAX13087E/MAX13088E/MAX13089E WITH SRL = GND (16Mbps)
(Voo = +5.0V £10%, Ta = Tmin to Timax, unless otherwise noted. Typical values are at Voc = +5.0V and T = +25°C.)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
y ; tRPLH . 50 80
Receiver Propagation Delay CL = 15pF, Figures 6 and 7 ns
tRPHL 50 80
Recarven Qulput:Skew tRskew | CL = 15pF, Figures 6 and 7 13 ns
ItRPLH - tRPHLI
Maximum Data Rate 16 Mbps
Receiver Enable to Output Low tRzL Figure 8 50 ns
Receiver Enable to Output High tRZH Figure 8 50 ns
Receiver Disable Time from Low tRLZ Figure 8 50 ns
Receiver Disable Time from High tRHZ Figure 8 50 ns
Receiver Enable from Shutdown ;
to Output High tRZH(SHON) | Figure 8 2200 ns
Receiver Enable from Shutdown ;
to OQutput Low RZL(SHDN) | Figure 8 2200 ns
Time to Shutdown tSHDN 50 340 700 ns

Note 1: All currents into the device are positive. All currents out of the device are negative. All voltages are referred to device ground,

unless otherwise noted.

Note 2: AVpp and AVoc are the changes in Vop and Vo, respectively, when the DI input changes state.
Note 3: The short-circuit output current applies to peak current just prior to foldback current limiting. The short-circuit foldback output
current applies during current limiting to allow a recovery from bus contention.
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MAX13080E-MAX13084E/
MAX13086E-MAX13089E

+5.0V, +15kV ESD-Protected, Fail-Safe,
Hot-Swap, RS-485/RS-422 Transceivers

(Vee = +5.0V, Ta = +25°C, unless otherwise noted.)

Typical Operating Characteristics

OUTPUT CURRENT OUTPUT CURRENT
SUPPLY CURRENT vs. TEMPERATURE vs. RECEIVER OUTPUT-HIGH VOLTAGE vs. RECEIVER OUTPUT-LOW VOLTAGE
160 —_——T 60 % 70 g
notoan | g F
1 i |g o g
B 50 g // g
g FE, \ POEw 3
E13 £ \ =
g g 2 4
S Ve -] S ® s /
S = et = N 5 ®
£110 £ N £ P
5 DE=0 3 2 3 2
1.00 \ /
090 % 10 /
080 0 0
40 -25-10 5 20 35 50 65 8 9% 110125 0 1 2 3 4 5 0 1 2 3 4 5
TEMPERATURE (°C) OUTPUT HIGH VOLTAGE (V) OUTPUT LOW VOLTAGE (V)
RECEIVER OUTPUT-HIGH VOLTAGE RECEIVER OUTPUT-LOW VOLTAGE DRIVER DIFFERENTIAL OUTPUT CURRENT
vs. TEMPERATURE vs. TEMPERATURE vs. DIFFERENTIAL OUTPUT VOLTAGE
54 5 08 ——rs 160 5
lo=-1mA |2 b=tmd |5 A |é
52 § 07 P Ew \ H
= E = 0 E = ; z
g 50 F oo 2 ‘ N :
% = 05 3 100 \
=] =
= Z E g TN N\
S 3 >
= 46 E 3 f\
= =8 EN ANL
ER 3 02 ) N\
42 04 s \
40 0 0
40-25-10 5 20 3 50 65 80 % 110 125 402510 5 20 35 50 65 8 95 110 125 0 1 2 3 4 5
TEMPERATURE (°C) TEMPERATURE (°C) DIFFERENTIAL OUTPUT VOLTAGE (V)
DRIVER DIFFERENTIAL OUTPUT OUTPUT CURRENT vs. TRANSMITTER OUTPUT CURRENT vs. TRANSMITTER
VOLTAGE vs. TEMPERATURE OUTPUT-HIGH VOLTAGE OUTPUT-LOW VOLTAGE
48 5 . 20 ;
o g 180 4 :
= I L i i
<] S 160 g _ w0 r i
=N S = E : E W -
= Tt = | =
5 36 I Z 120 N =™
E 7 T~ & N[ £ 1w
s S 100 \CIl 3
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=
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& 40 4
S 2
20 2
20 0

-40 -25-10 5 20 35 50 65 80 95 110 125
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MAX13080E-MAX13084E/
MAX13086E-MAX13089E

+5.0V, +15kV ESD-Protected, Fail-Safe,
Hot-Swap, RS-485/RS-422 Transceivers

(Vce = +5.0V, Ta = +25°C, unless otherwise noted.)

(WA)

SHUTDOWN CURRENT (|

DRIVER PROPAGATION DELAY (ns)

Typical Operating Characteristics (continued)

SHUTDOWN CURRENT DRIVER PROPAGATION DELAY DRIVER PROPAGATION DELAY
vs. TEMPERATURE vs. TEMPERATURE (250kbps) vs. TEMPERATURE (500kbps)
10 s 1200 = 600 s
|f E
g Znw o g
ER topiL = % oprL :
5100() | - = 500
S —— z Lot
?B o L E/_—— topu § 5 | 45/ oo ||
= = -
e s
o 800 € 40
— z §
S 700 & 350

S - v w s O N ® ©

-40 -25-10 5 20 35 50 65 80 95 110 125
TEMPERATURE (°C)

600
-40 -25-10 5 20 35 50 65 80 95 110 125
TEMPERATURE (°C)

300
-40 25-10 5 20 35 50 65 80 95 110 125
TEMPERATURE (°C)

DRIVER PROPAGATION DELAY RECEIVER PROPAGATION DELAY RECEIVER PROPAGATION DELAY
vs. TEMPERATURE (16Mbps) vs. TEMPERATURE (250kphs AND 500k bps) vs. TEMPERATURE (16Mbps)
) " 180 . 180 .
n ¥ 160 |f - 160 H
& AT 3 g 140 é
5 =R C B :
= 100 S 10
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% g f g w
E 60 top — T = (OPLH
20 topHL é B % 40 : 1
I e 2 DPHL
0 tor [ [ | 2 2 i
| 0 0

40 -25-10 5 20 35 50 65 80 95 110 125
TEMPERATURE (°C)

DRIVER PROPAGATION I)EI.A\! (250kbps|

-40-25-10 5 20 35 50 65 80 95 110 125
TEMPERATURE (°C)

-40 -25-10 5 20 35 50 65 80 95 110 125
TEMPERATURE (°C)

RECEIVER PROPAGATION DELAY

21065 Icc 16

: Ru=100Q

(250kbps AND 500kbps)

A 1065 b 17

DI
2V/div

VeV
SV/div

2us/div

sfiiRinens

© R=100Q

Va-Va
SV/div

RO
2//div
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MAX13080E-MAX13084E/
MAX13086E-MAX13089E

+5.0V, +15kV ESD-Protected, Fail-Safe,
Hot-Swap, RS-485/RS-422 Transceivers

Typical Operating Characteristics (continued)
(Vce = +5.0V, Ta = +25°C, unless otherwise noted.)

DRIVER PROPAGATION DELAY (500kbps) DRIVER PROPAGATION DELAY (16Mbps) RECEIVER PROPAGATION DELAY (16Mbps)
Aot 0BLE 20 e AT S5 19 X1 -5 )
R =100Q R =100Q Ry =100Q Vg
: ol fo \ DI Vv
d 3 fdiv i/ \ /div
3 3 | _/ el \,‘_ Va
5 i /div
_—— e V2
et ¢ t i 2Vjdiv
. Vy-Vz y... Y.
_/ 5V/div A RO
¢ _— o N LT e Vy 2Vfdiv
] 2V/div

400ns/div 10ns/div 40ns/div

Test Circuits and Waveforms

DI
topHL

Voire=V (Y) -V (Z)

Vo
VoiFF 0 10% 90k 90% ;
Figure 1. Driver DC Test Load Vo A 10%

tskew = tppLii ~toprL |

DE ! ! Figure 3. Driver Propagation Delays
Y
DI o

Figure 2. Driver Timing Test Circuit
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MAX13080E-MAX13084E/
MAX13086E-MAX13089E

+5.0V, +15kV ESD-Protected, Fail-Safe,
Hot-Swap, RS-485/RS-422 Transceivers

Test Circuits and Waveforms (continued)

00RVce out

R = 5000

DE

GENERATOR
Vee
Vee/2
tozn. tozwshon) 0

out e

/"' Vom=(0+Von) /2

Figure 4. Driver Enable and Disable Times (tpHz, tbzH, tDZH(SHDN))

Vee

R = 5000

00RVge our

oL

GENERATOR
Vee
bE Vee/2
toz. tozu(shon 0
S

H
Vee i
out - ----- Vou = (VoL + Vee) /2
v

Iz

Figure 5. Driver Enable and Disable

10

Times (tpzL, tpLz, tDLZ(SHDN))
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MAX13080E-MAX13084E/
MAX13086E-MAX13089E

+5.0V, +15kV ESD-Protected, Fail-Safe,
Hot-Swap, RS-485/RS-422 Transceivers

Test Circuits and Waveforms (continued)

A vV

B RECEIVER B ; E 2 E -V
QUTPUT
ATE Vio 7 tRPLH
oH
) tRpHL
A Vo Veo?
RO
THE RISE TIME AND FALL TIME OF INPUTS A AND B < 4ns

Figure 6. Receiver Propagation Delay Test Circuit

Figure 7. Receiver Propagation Delays

A5 —Q_$3
15— Vo

GENERATOR
S10PEN S1CLOSED
52 CLOSED S2 OPEN
83=+1.5V 83=-15V
Vee Vee
/X -
RE RE H
' 0 ; 0
' & D
Elmvfe«znfmm\ - 1', g W “
» : 1 % \ZL. IRZL{SHDN) '
[ E i Vou i Voo
. ! i
§ e Vo /2 X (Vo +Vee) /2
RO
0 Vou
S10PEN $1CLOSED
$2 CLOSED S2 OPEN
. $3=+1.5V
H Vee
ﬁ ": e VCD/‘.Z
H NYe———0
Ty
—
i
............. - Vo
f 025V
RO
0

Figure 8. Receiver Enable and Disable Times
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MAX13080E-MAX13084E/

MAX13086E-MAX13089E

+5.0V, +15kV ESD-Protected, Fail-Safe,
Hot-Swap, RS-485/RS-422 Transceivers

Pin Description

PIN

MAX13080E|MAX13081E
MAX13083E|MAX13084E
MAX13086E|MAX13087E

MAX13082E
MAX13088E

MAX13089E

FULL-DUPLEX
DEVICES

HALF-
DUPLEX
DEVICES

FULL-
DUPLEX
MODE

HALF-
DUPLEX
MODE

NAME

FUNCTION

1,8,13 —

N.C.

No Connect. Not internally connected, can be connected
to GND.

HF

Half-/Full-Duplex Select Input. Connect H/F to Vg for
half-duplex mode; connect H/F to GND or leave
unconnected for full-duplex mode.

RO

Receiver Output. When RE is low and if (A - B) = -50mV,
RO is high; if (A - B) <-200mV, RO is low.

Receiver Output Enable. Drive RE low to enable RO; RO is
high impedance when RE is high. Drive RE high and DE
low to enter low-power shutdown mode. REisa hot-swap
input (see the Hot-Swap Capability section for details).

DE

Driver Output Enable. Drive DE high to enable driver
outputs. These outputs are high impedance when DE is
low. Drive RE high and DE low to enter low-power
shutdown mode. DE is a hot-swap input (see the Hot-
Swap Capability section for details).

DI

Driver Input. With DE high, a low on DI forces noninverting
output low and inverting output high. Similarly, a high on DI
forces noninverting output high and inverting output low.

SRL

Slew-Rate Limit Selector Input. Connect SRL to ground for
16Mbps communication rate; connect SRL to V¢ for
500kbps communication rate. Leave SRL unconnected for
250kbps communication rate.

GND

Ground

TXP

Transmitter Phase. Connect TXP to ground or leave TXP
unconnected for normal transmitter phase/polarity. Connect
TXP to V¢ to invert the transmitter phase/polarity.

Noninverting Driver Output

Noninverting Driver Output and Noninverting Receiver
Input*

Inverting Driver Output

10

Inverting Driver Output and Inverting Receiver Input*

Inverting Receiver Input

11

Receiver Input Resistors*

WO NN

Inverting Receiver Input and Inverting Driver Output

12
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MAX13080E-MAX13084E/
MAX13086E-MAX13089E

+5.0V, +15kV ESD-Protected, Fail-Safe,
Hot-Swap, RS-485/RS-422 Transceivers

Pin Description (continued)

PIN
MAX13080E MAX13081E
MAX13083E| MAX13084E mg 3::: MAX13089E
MAX13086E| MAX13087E NAME FUNCTION
HALF- FULL- | HALF-
Fu:glg‘zg:lij DUPLEX |DUPLEX | DUPLEX
DEVICES MODE MODE
12 8 — 12 — A Noninverting Receiver Input
— — — — 12 A Receiver Input Resistors*
Noninverting Receiver Input and Noninverting Driver
— - 6 —— — A
Output
Receiver Phase. Connect RXP to GND or leave RXP
— — — 13 13 RXP | unconnected for normal transmitter phase/polarity.
Connect RXP to Vc to invert receiver phase/polarity.
14 1 8 14 14 Voo Pgsitive Supply VCQ = +5.0V +10%. Bypass Vcc to GND
with a 0.1uF capacitor.

*MAX 13089E only. In half-duplex mode, the driver outputs serve as receiver inputs. The full-duplex receiver inputs (A and B) still have a
1/8-unit load (96k<2), but are not connected to the receiver.

Function Tables

MAX13080E/MAX13083E/MAX13086E

MAX13081E/MAX13084E/MAX13086E/

TRANSMITTING MAX13087E
INPUTS OUTPUTS TRANSMITTING
RE DE DI z Y INPUT OUTPUTS
X 1 1 0 1 DI Z Y,
X 1 0 1 0 1 0 1
0 0 X High-Z High-Z 0 1 0
1 0 X Shutdown
RECEIVING
RECEIVING INPUTS OUTPUT
INPUTS OUTPUT A B RO
RE DE A B RO > -50mV 1
0 X >-50mV 1 <-200mV 0
0 X <-200mV 0 Open/shorted 1
Opel
0 X | snoned :
1 1 X High-Z
1 0 X Shutdown
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MAX13080E-MAX13084E/

MAX13086E-MAX13089E

+5.0V, +15kV ESD-Protected, Fail-Safe,
Hot-Swap, RS-485/RS-422 Transceivers

Function Tables (continued)

MAX13082E/MAX13088E
TRANSMITTING RECEIVING
INPUTS OUTPUTS INPUTS OUTPUTS
RE DE DI B/Z AlY RE DE A-B RO
X 1 1 0 1 0 X >-50mV 1
X 1 0 1 0 0 X <-200mV 0
0 0 X High-Z High-Z 5 % Open/ ;
1 0 X Shutdown shorted
1 1 X High-Z
1 0 X Shutdown
MAX13089E
TRANSMITTING
INPUTS OUTPUTS
TXP RE DE DI z Y
0 X 1 . 0 1
0 X 1 0 1 0
1 X 1 1 1 0
1 X 1 0 0 1
X 0 0 X High-Z High-Z
X 1 0 X Shutdown
RECEIVING
INPUTS OUTPUTS
H/F RXP RE DE A B Y2 RO
0 0 0 X > -50mV X 1
0 0 0 X < -200mV X 0
0 1 0 X > -50mV X 0
0 1 0 X < -200mV X 1
1 0 0 0 X > -50mV 1
1 0 0 0 X < -200mV 0
1 1 0 0 X > -50mV 0
1 1 0 0 X < -200mV 1
0 0 0 X Open/shorted X 1
1 0 0 0 X Open/shorted 1
0 1 0 X Open/shorted X 0
1 1 0 0 X Open/shorted 0
X X 1 1 X X High-Z
X X 1 0 X X Shutdown

X = Don't care; shutdown mode, driver, and receiver outputs are high impedance.

14

147

Maxim Integrated



MAX13080E-MAX13084E/
MAX13086E-MAX13089E

+5.0V, +15kV ESD-Protected, Fail-Safe,
Hot-Swap, RS-485/RS-422 Transceivers

Detailed Description

The MAX13080E-MAX13089E high-speed transceivers
for RS-485/RS-422 communication contain one driver
and one receiver. These devices feature fail-safe circuit-
ry, which guarantees a logic-high receiver output when
the receiver inputs are open or shorted, or when they
are connected to a terminated transmission line with all
drivers disabled (see the Fail-Safe section). The
MAX13080E/MAX13082E/MAX13083E/MAX13086E/
MAX13088E/MAX13089E also feature a hot-swap capa-
bility allowing line insertion without erroneous data trans-
fer (see the Hot Swap Capability section). The
MAX13080E/MAX13081E/MAX13082E feature reduced
slew-rate drivers that minimize EMI and reduce reflec-
tions caused by improperly terminated cables, allowing
error-free data transmission up to 250kbps. The
MAX13083E/MAX13084E also offer slew-rate limits
allowing transmit speeds up to 500kbps. The
MAX13086E/MAX13087E/MAX13088Es’ driver slew
rates are not limited, making transmit speeds up to
16Mbps possible. The MAX13089E’s slew rate is selec-
table between 250kbps, 500kbps, and 16Mbps by dri-
ving a selector pin with a three-state driver.

The MAX13082E/MAX13088E are half-duplex transceivers,
while the MAX13080E/MAX13081E/ MAX13083E/
MAX13084E/MAX13086E/MAX13087E are full-duplex
transceivers. The MAX13089E is selectable between
half- and full-duplex communication by driving a selec-
tor pin (H/F) high or low, respectively.

All devices operate from a single +5.0V supply. Drivers
are output short-circuit current limited. Thermal-shutdown
circuitry protects drivers against excessive power dissi-
pation. When activated, the thermal-shutdown circuitry
places the driver outputs into a high-impedance state.

Receiver Input Filtering
The receivers of the MAX13080E-MAX13084E, and the
MAX13089E when operating in 250kbps or 500kbps
mode, incorporate input filtering in addition to input
hysteresis. This filtering enhances noise immunity with
differential signals that have very slow rise and fall
times. Receiver propagation delay increases by 25%
due to this filtering.

Fail-Safe
The MAX13080E family guarantees a logic-high receiver
output when the receiver inputs are shorted or open, or
when they are connected to a terminated transmission
line with all drivers disabled. This is done by setting the
receiver input threshold between -50mV and -200mV. If
the differential receiver input voltage (A - B) is greater
than or equal to -50mV, RO is logic-high. If (A - B) is less
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than or equal to -200mV, RO is logic-low. In the case of a
terminated bus with all transmitters disabled, the receiv-
er's differential input voltage is pulled to OV by the termi-
nation. With the receiver thresholds of the MAX13080E
family, this results in a logic-high with a 50mV minimum
noise margin. Unlike previous fail-safe devices, the
-50mV to -200mV threshold complies with the +200mV
EIA/TIA-485 standard.

Hot-Swap Capability (Except
MAX13081E/MAX13084E/MAX13087E)

Hot-Swap Inputs
When circuit boards are inserted into a hot or powered
backplane, differential disturbances to the data bus
can lead to data errors. Upon initial circuit board inser-
tion, the data communication processor undergoes its
own power-up sequence. During this period, the
processor's logic-output drivers are high impedance
and are unable to drive the DE and RE inputs of these
devices to a defined logic level. Leakage currents up to
+10pA from the high-impedance state of the proces-
sor’s logic drivers could cause standard CMOS enable
inputs of a transceiver to drift to an incorrect logic level.
Additionally, parasitic circuit board capacitance could
cause coupling of Vcc or GND to the enable inputs.
Without the hot-swap capability, these factors could
improperly enable the transceiver's driver or receiver.

When V¢ rises, an internal pulldown circuit holds DE
low and RE high. After the initial power-up sequence,
the pulldown circuit becomes transparent, resetting the
hot-swap tolerable input.

Hot-Swap Input Circuitry
The enable inputs feature hot-swap capability. At the
input there are two NMOS devices, M1 and M2
(Figure 9). When Vcc ramps from zero, an internal 7us
timer turns on M2 and sets the SR latch, which also
turns on M1. Transistors M2, a 500pA current sink, and
M1, a 100pA current sink, pull DE to GND through a
5kQ resistor. M2 is designed to pull DE to the disabled
state against an external parasitic capacitance up to
100pF that can drive DE high. After 7us, the timer
deactivates M2 while M1 remains on, holding DE low
against three-state leakages that can drive DE high. M1
remains on until an external source overcomes the
required input current. At this time, the SR latch resets
and M1 turns off. When M1 turns off, DE reverts to a
standard, high-impedance CMOS input. Whenever Vcc
drops below 1V, the hot-swap input is reset.

For RE there is a complementary circuit employing two
PMOS devices pulling RE to Vce.
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TIMER

| DE
(HOT SWAP)

Figure 9. Simplified Structure of the Driver Enable Pin (DE)

MAX13089E Programming
The MAX13089E has several programmable operating
modes. Transmitter rise and fall times are programma-
ble, resulting in maximum data rates of 250kbps,
500kbps, and 16Mbps. To select the desired data rate,
drive SRL to one of three possible states by using a
three-state driver: Vcc, GND, or unconnected. For
250kbps operation, set the three-state device in high-
impedance mode or leave SRL unconnected. For
500kbps operation, drive SRL high or connect it to Vcc.
For 16Mbps operation, drive SRL low or connect it to
GND. SRL can be changed during operation without
interrupting data communications.

Occasionally, twisted-pair lines are connected backward
from normal orientation. The MAX13089E has two pins
that invert the phase of the driver and the receiver to cor-
rect this problem. For normal operation, drive TXP and
RXP low, connect them to ground, or leave them uncon-
nected (internal pulldown). To invert the driver phase,
drive TXP high or connect it to Vcc. To invert the receiver
phase, drive RXP high or connect it to Vcc. Note that the
receiver threshold is positive when RXP is high.

The MAX13089E can operate in full- or half-duplex
mode. Drive H/F low, leave it unconnected (internal
pulldown), or connect it to GND for full-duplex opera-
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tion. Drive H/F high for half-duplex operation. In full-
duplex mode, the pin configuration of the driver and
receiver is the same as that of a MAX13080E. In half-
duplex mode, the receiver inputs are internally connect-
ed to the driver outputs through a resistor-divider. This
effectively changes the function of the device's outputs.
Y becomes the noninverting driver output and receiver
input, Z becomes the inverting driver output and receiver
input. In half-duplex mode, A and B are still connected to
ground through an internal resistor-divider but they are
not internally connected to the receiver.

+15kV ESD Protection
As with all Maxim devices, ESD-protection structures
are incorporated on all pins to protect against electro-
static discharges encountered during handling and
assembly. The driver outputs and receiver inputs of the
MAX13080E family of devices have extra protection
against static electricity. Maxim's engineers have devel-
oped state-of-the-art structures to protect these pins
against ESD of +15kV without damage. The ESD struc-
tures withstand high ESD in all states: normal operation,
shutdown, and powered down. After an ESD event, the
MAX13080E family keep working without latchup or
damage.
ESD protection can be tested in various ways. The
transmitter outputs and receiver inputs of the
MAX13080E family are characterized for protection to
the following limits:

+15kV using the Human Body Model

+6kV using the Contact Discharge method specified
in IEC 61000-4-2

ESD Test Conditions
ESD performance depends on a variety of conditions.
Contact Maxim for a reliability report that documents
test setup, test methodology, and test results.

Human Body Model
Figure 10a shows the Human Body Model, and Figure
10b shows the current waveform it generates when dis-
charged into a low impedance. This model consists of a
100pF capacitor charged to the ESD voltage of interest,
which is then discharged into the test device through a
1.5kQ resistor.

IEC 61000-4-2
The IEC 61000-4-2 standard covers ESD testing and
performance of finished equipment. However, it does
not specifically refer to integrated circuits. The
MAX13080E family of devices helps you design equip-
ment to meet IEC 61000-4-2, without the need for addi-
tional ESD-protection components.

Maxim Integrated
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Re Ro
1MQ 15000

DISCHARGE

CHARGE-CURRENT-

LIVITRESISTOR | ~ RESISTANGE
HIGH- DEVICE
VOLTAGE Cs —L STORAGE iR
0¢ 100pF T~ CAPACITOR TesT
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Rc Ro
50MQ TO 100MQ 330Q

DISCHARGE
RESISTANCE

CHARGE-CURRENT-
LIMIT RESISTOR

HIGH- DEVICE
VOLTAGE Cs STORAGE UNDER
DC 150pF CAPACITOR TEST
SOURCE

Figure 10a. Human Body ESD Test Model

Figure 10c. IEC 61000-4-2 ESD Test Mode!
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Figure 10b. Human Body Current Waveform

The major difference between tests done using the
Human Body Model and IEC 61000-4-2 is higher peak
current in [EC 61000-4-2 because series resistance is
lower in the IEC 61000-4-2 model. Hence, the ESD with-
stand voltage measured to IEC 61000-4-2 is generally
lower than that measured using the Human Body Model.
Figure 10c shows the IEC 61000-4-2 model, and Figure
10d shows the current waveform for IEC 61000-4-2 ESD
Contact Discharge test.

Machine Model
The machine model for ESD tests all pins using a
200pF storage capacitor and zero discharge resis-
tance. The objective is to emulate the stress caused
when |/O pins are contacted by handling equipment
during test and assembly. Of course, all pins require
this protection, not just RS-485 inputs and outputs.

Maxim Integrated
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Figure 10d. IEC 61000-4-2 ESD Generator Current Waveform

Applications Information

256 Transceivers on the Bus
The standard RS-485 receiver input impedance is 12kQ
(1-unit load), and the standard driver can drive up to 32-
unit loads. The MAX13080E family of transceivers has a
1/8-unit load receiver input impedance (96k<2), allowing
up to 256 transceivers to be connected in parallel on one
communication line. Any combination of these devices,
as well as other RS-485 transceivers with a total of 32-
unit loads or fewer, can be connected to the line.

Reduced EMI and Reflections
The MAX13080E/MAX13081E/MAX13082E feature
reduced slew-rate drivers that minimize EMI and
reduce reflections caused by improperly terminated
cables, allowing error-free data transmission up to
250kbps. The MAX13083E/MAX13084E offer higher dri-
ver output slew-rate limits, allowing transmit speeds up
to 500kbps. The MAX13089E with SRL = Vcc or uncon-
nected are slew-rate limited. With SRL unconnected,
the MAX13089E error-free data transmission is up to
250kbps. With SRL connected to Vcc, the data transmit
speeds up to 500kbps.
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Low-Power Shutdown Mode (Except
MAX13081E/MAX13084E/MAX13087E)
Low-power shutdown mode is initiated by bringing both
RE high and DE low. In shutdown, the devices typically
draw only 2.8pA of supply current.

RE and DE can be driven simultaneously; the devices
are guaranteed not to enter shutdown if RE is high and
DE is low for less than 50ns. If the inputs are in this
state for at least 700ns, the devices are guaranteed to
enter shutdown.

Enable times tzH and tzL (see the Switching
Characteristics section) assume the devices were not in
a low-power shutdown state. Enable times tzH(SHDN) and
tzL(SHDN) assume the devices were in shutdown state. It
takes drivers and receivers longer to become enabled
from low-power shutdown mode (tzH(SHDN), tZL(SHDN))
than from driver/receiver-disable mode (tzH, tzL).

MAX13080E/MAX13081E/MAX13083E/
MAX13084E/MAX13086E/MAX13087E/
MAX13089E (FULL DUPLEX)

A

B 1200 DATAIN
Z

Y 1200 ! DATAOUT

Figure 11. Line Repeater for MAX13080E/MAX 13081E/
MAX 13083E/MAX 13084E/MAX 13086 E/MAX 13087E/MAX13089E
in Full-Duplex Mode

B RZ2

G

Driver Output Protection
Two mechanisms prevent excessive output current and
power dissipation caused by faults or by bus contention.
The first, a foldback current limit on the output stage,
provides immediate protection against short circuits over
the whole common-mode voltage range (see the Typical
Operating Characteristics). The second, a thermal-shut-
down circuit, forces the driver outputs into a high-imped-
ance state if the die temperature exceeds +175°C (typ).

Line Length
The RS-485/RS-422 standard covers line lengths up to
4000ft. For line lengths greater than 4000ft, use the
repeater application shown in Figure 11.

Typical Applications
The MAX13082E/MAX13088E/MAX13089E transceivers
are designed for bidirectional data communications on
multipoint bus transmission lines. Figures 12 and 13
show typical network applications circuits.

To minimize reflections, terminate the line at both ends
in its characteristic impedance, and keep stub lengths
off the main line as short as possible. The slew-rate-lim-
ited MAX13082E and the two modes of the MAX13089E
are more tolerant of imperfect termination.

Chip Information

PROCESS: BICMOS

1200 1200
|— o
ol —] 8 B
i
DE B B Q B 0 1T
9 9
b= — ro
R — e
MAX13082E
MAX13088F
MAX13089F (HALF DUPLEX) T UL T 11
b DE RO FE ol DE RO RE

Figure 12. Typical Half-Duplex RS-485 Network
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L ( . Y
B! LAnan 122 )] LAAp 1200 i B
RE B {4
e )] b
DE o
Lo {4 ® 8 RE
A A A 1200 )] LAAA 1200 =
0l — D R -
Y 0 RO
e )] TA
Y Z B A Y Z A
R R MAX13080E
MAX13081E
0 b MAX13083F
MAX13084E
| | | MAX13086E
o ar MAX13087E
b] DE RER DI DE RER
E0 RO MAX31089E (FULL DUPLEX)
NOTE: RE AND DE ON MAX13080E/MAX 13083E/MAX 13086/ MAX13089E ONLY
Figure 13. Typical Full-Duplex RS-485 Network
Selector Guide
PART HALF/FULL DATA RATE | SLEW-RATE | LOW-POWER RlE)gIE\II‘éE‘RI TRANSCEIVERS PINS
DUPLEX (Mbps) LIMITED SHUTDOWN ENABLE ONBUS
MAX13080E Full 0.250 Yes Yes Yes 256 14
MAX13081E Full 0.250 Yes No No 256 8
MAX13082E Half 0.250 Yes Yes Yes 256 8
MAX13083E Full 0.5 Yes Yes Yes 256 14
MAX13084E Full 0.5 Yes No No 256 8
MAX13086E Full 16 No Yes Yes 256 14
MAX13087E Full 16 No No No 256 8
MAX13088E Half 16 No Yes Yes 256 8
MAX13089E Selectable Selectable Selectable Yes Yes 256 14
Maxim Integrated 19
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Pin Configurations and Typical Operating Circuits

PR 4
ne. [1] [14] Vo
Ro 2] i3] ne
re 3] [12] 1
0k [4] mE
ol E‘L&Ez
ahp [ 9]
6ho [7] [8]ncC
DIP/SO

Vee _
DE MAX13080E Vee RE
[« | Il“ WF MAX13083F U
— MAX13086E
9 Y A
3 Z / Y [ta AN R_l_l
Dl " J‘ | o
z B
) 12 A v
8 Z
NG 1,8 13] GND
3 T |
= 0 0

TYPICAL FULL-DUPLEX OPERATING CIRCUIT
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TYPICAL FULL-DUPLEX OPERATING CIRCUIT
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i "y o b
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- |3
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TYPICAL HALF-DUPLEX OPERATING CIRCUIT

NOTE: PIN LABELS Y AND Z ON TIMING, TEST, AND WAVEFORMS DIAGRAMS.
SEE PINS A AND B WHEN DE IS HIGH
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Pin Configurations and Typical Operating Circuits (continued)

Voo RE
L1
MAX13089E
— A
TOP VIEW
B . 7 =
W [1] [14] vec — 5
R [2] [12] rxp
7t =] [12] A =
oe [4] maxsos9  [ii]e >
o[£ iz —:
shL 5] [9]v
ano [7] 6] e =
bg\/\/\, Y
DIP/SO
NOTE: SWITCH POSITIONS =
INDICATED FOR H/F = GND. T
GND DE SRL
Maxim Integrated 21

154



MAX13080E-MAX13084E/
MAX13086E-MAX13089E

+5.0V, +15kV ESD-Protected, Fail-Safe,
Hot-Swap, RS-485/RS-422 Transceivers

Ordering Information (continued)

PART TEMP RANGE  PIN-PACKAGE PART TEMP RANGE PIN-PACKAGE
MAX13081ECPA+ 0°Cto +70°C~ 8PDIP MAX13086ECPD+ 0°C to +70°C 14 PDIP
MAX13081ECSA+ 0°Cto +70°C 880 MAX13086ECSD+ 0°C to +70°C 14 S0
MAX13081EEPA+ -40°Cto +85°C 8 PDIP MAX13086EEPD+  -40°C to +85°C 14 PDIP
MAX13081EESA+ -40°Cto +85°C 880 MAX13086EESD+  -40°C to +85°C 14 80
MAX13081EAPA+ -40°C to +125°C 8 PDIP MAX13086EAPD+  -40°Cto +125°C 14 PDIP
MAX13081EASA+ -40°C to +125°C 8 SO MAX13086EASD+  -40°Cto +125°C 1480
MAX13082ECPA + 0°C to +70°C 8 PDIP MAX13087ECPA + 0°C to +70°C 8 PDIP
MAX13082ECSA+ 0°C to +70°C 8580 MAX13087ECSA+ 0°C to +70°C 8 SO
MAX13082EEPA+ -40°C to +85°C 8 PDIP MAX13087EEPA+ -40°C to +85°C 8 PDIP
MAX13082EESA+ -40°C to +85°C ~ 8SO MAX13087EESA+ -40°C to +85°C 8 SO
MAX13082EAPA+ -40°Cto +125°C 8 PDIP MAX13087EAPA+  -40°C to +125°C 8 PDIP
MAX13082EASA+ -40°Cto +125°C 8 SO MAX13087EASA+  -40°C to +125°C 8 SO
MAX13083ECPD+ 0°C to +70°C 14 PDIP MAX13088ECPA + 0°Cto +70°C 8 PDIP
MAX13083ECSD+ 0°C to +70°C 14 SO MAX13088ECSA+ 0°Cto +70°C~ 880
MAX13083EEPD+  -40°C to +85°C 14 PDIP MAX13088EEPA+ -40°C to +85°C 8 PDIP
MAX13083EESD+  -40°C to +85°C 14 SO MAX13088EESA+ -40°C to +85°C 8 SO
MAX13083EAPD+  -40°Cto +125°C 14 PDIP MAX13088EAPA+  -40°Cto +125°C 8 PDIP
MAX13083EASD+  -40°Cto +125°C 14 SO MAX13088EASA+  -40°Cto +125°C 8 SO
MAX13084ECPA + 0°C to +70°C 8 PDIP MAX13089ECPD+ 0°C to +70°C 14 PDIP
MAX13084ECSA+ 0°C to +70°C 8S0 MAX13089ECSD+ 0°C to +70°C 14 SO
MAX13084EEPA+ -40°C to +85°C 8 PDIP MAX13089EEPD+  -40°C to +85°C 14 PDIP
MAX13084EESA+ -40°C to +85°C 850 MAX13089EESD+  -40°C to +85°C 14 8O
MAX13084EAPA+ -40°Cto +125°C 8 PDIP MAX13089EAPD+  -40°Cto +125°C 14 PDIP
MAX13084EASA+ -40°C to +125°C 8 SO MAX13089EASD+  -40°Cto+125°C 1480

+Denotes a lead(Pb)-free/RoHS-compliant package.
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Package Information

For the latest package outline information and land patterns (footprints), go to

www.maxim-ic.com/packages. Note that a “+”, “#”, or

“” in the package code indicates RoHS status only. Package drawings may show a different suffix character, but the drawing per-

tains to the package regardless of RoHS status.
PACKAGE TYPE PACKAGE CODE OUTLINE NO. LAND PATTERN NO.
8 PDIP P8+2 21-0043 —_
8 SO S8+4 21-0041 90-0096
14 PDIP P14+3 21-0043 —
14 SO S14+1 21-0041 90-0112

Maxim Integrated
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Revision History

REVISION | REVISION PAGES
NUMBER DATE DESEGRIPTION CHANGED
1,2 3,5, 12. 13, 14,
2 11/11 Deleted all reference to the MAX13085E 15,16, 17, 18, 19,
20, 22

maxim
integrated..

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are implied.
Maxim reserves the right to change the circuitry and specifications without notice at any time. The parametric values (min and max limits) shown in the Electrical
Characteristics table are guaranteed. Other parametric values quoted in this data sheet are provided for guidance.

24 Maxim Integrated 160 Rio Robles, San Jose, CA 95134 USA 1-408-601-1000

© 2011 Maxim Integrated The Maxim logo and Maxim Integrated are trademarks of Maxim Integrated Products, Inc.
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Sl 5. REemT

SBVS001D - OCTOBER 1992 — REVISED JULY 2004

800mA and 1A Low Dropout Positive Regulator
1.8V, 2.5V, 2.85, 3.3V, 5V, and Adjustable

FEATURES DESCRIPTION
® FIXED AND ADJUSTABLE VERSIONS The REG1117 is a family of easy-to-use three-terminal
® 285V MODEL FOR SCSI-2 ACTIVE voltage regulators. The family includes a variety of fixed-

TERMINATION and adjustable-voltage versions, two currents (800mA and
® OUTPUT CURRENT: 1A) and two package types (SOT-223 and DDPAK). See

REG1117: 800mA m-ax the chart below for available options.

REG1117A: 1A max Output voltage of the adjustable versions is set with two
® OUTPUT TOLERANCE: +1% max external resistors. The REG1117 low dropout voltage
® DROPOUT VOLTAGE: allows its use with as little as 1V input-output voltage

REG1117: 1.2V max at Ig = 800mA difersntal.

REG1117A: 1.3V max at lg = 1A Laser trimming assures excellent output voltage accuracy
® INTERNAL CURRENT LIMIT without adjustment. An NPN output stage allows output

stage drive to contribute to the load current for maximum
® THERMAL OVERLOAD PROTECTION efficiency.
® SOT-223 AND DDPAK SURFACE-MOUNT
PACKAGES 800mA 1A
VOLTAGE SOT-223 | DDPAK | SOT-223 | DDPAK
APPLICATIONS T8V = P
® SCSI-2 ACTIVE TERMINATION 25V v v
® HAND-HELD DATA COLLECTION DEVICES 2.85V #es
® HIGH EFFICIENCY LINEAR REGULATORS 33v v v
® BATTERY-POWERED INSTRUMENTATION 5V w -l
® BATTERY MANAGEMENT CIRCUITS FOR Adjustable ¥ v v

NOTEBOOK AND PALMTOP PCs

® CORE VOLTAGE SUPPLY: FPGA, PLD, DSP,

CPU

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.
Alltrademarks are the property of their respective owners.

PRODUCTION DATA information is current as of publication date. Products Copyright © 1992-2004, Texas Instruments Incorporated
conform to per the terms of standard warranty. TEXAS
Production does not ly include testing of all lNSI‘RUMENI‘S

www.ti.com
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QTEXAS

INSTRUMENTS

www.ti.com

ABSOLUTE MAXIMUM RATINGS(1)

Power Dissipation
INPUEVORAGE . o.csormiogs s s smmsins ssimmss s s ssgasisie sisirms
Operating Junction Temperature Range
Storage Temperature Range .................
Lead Temperature (soldering, 10s)(2)

Internally Limited
+15V
-40°C to +125°C
-65°C to +150°C
+300°C

(1) stresses above these ratings may cause permanent damage.
(2) See Soldering Methods section.

CONNECTION DIAGRAM

‘ This integrated circuit can be damaged by ESD. Texas
‘f \ Instruments recommends that all integrated circuits be
handledwith appropriate precautions. Failure to observe

proper handling and installation procedures can cause damage.

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.

Front View

Plastic SOT-223

| |Tab isVour

Plastic DDPAK
Tabis

Vour

H d H

Ground Vour Vi
(Adj)™

NOTE: (1) Adjustable-Voltage Model.

H d H

Ground Voyr Vi
(Adj)™
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REG1117
REG1117A

SBVS001D - OCTOBER 1992 — REVISED JULY 2004

PACKAGE/ORDERING INFORMATION(1)

OPERATING TRANSPORT
PACKAGE PACKAGE ORDERING
PRODUCT Vollo PACKAGE-LEAD TEMPERATURE MEDIA,
DESIGNATOR | - oot e MARKING NUMBER SURNTILT
. REG1117-2.85 Rails, 80
—40°C 1o
REG1117-2. 2.85/! A T223- DCY BB11172
G 85 | 2.85/800m SOT2233 6 sl REG1117.005 | Tapeand Reel,
2500
REG1117-3.3 Rails, 80
REG1117-33 | 3.3/800mA SOT223-3 Doy “4C1o BB11174 Tape i Reel
. . +125°C REG1117-3.3 Apeanc.ies,
2500
REG1117F-33KTTT | 12P° 35": Red,
REG1117F-33 | 3.3/800mA DDPAK-3 KTT :4102?2’ BB1117F4 Y
REG1117F-3.3/500 | '2Peand feel,
500
o REG1117-5 Rails, 80
_40°C to
& X 7
REG1117-5 | 5V/800mA SOT2233 peY iy BB11175 SRS Tape and Reel,
2500
REG1117 Rails, 80
REG1117 | Adj/goomA |  SOT2233 DCY ~H010 BB1117 Tape and Reel
- +125°C REG1117 aps.anc.ieel,
2500
. REG1117A-1.8 Rails, 80
_40°C to
REG1117A-1. 1.8VA1A T223- DCY R11171
G 8 8! S0OT223-3 C’ +125°C 8 REG1117A-1.8 Tape and Reel,
2500
REG1117FA-1.8KTTT | 12P° a;g Regl;
REGI17FA18 |  1.81A DDPAK-3 KTT :“1025(‘;’ REGT117FA1.8 —
REGT117FA-1.8/500 | '2Pe@nd Reel,
500
REG1117A-2.5 Rails, 80
REGI117A-25 |  251A SOT2233 DCY 40010 R111725 Tape and Reel
: > +125°C REG1117A-25 aps.ane Hiee,
2500
REG1117FA2.5KTTT | 18P i Rad;
REGI17FA25 |  251A DDPAK-3 KTT ':Ozgg REG1117FA2.5 e
REG1117FA-2.5/500 | '2Pe and heel,
500
REGT17FASKKTTT | 12P° a_:o" Red,
REG117FA-5 5HA DDPAK-3 KTT :4102?2’ BB1117FA5.0 e
REG1117FA-5/500 | '2Peanc Heel,
500
N REG1117A Rails, 80
' _40°C to
REGT117A Adj./1A SOT2233 peY ey BB1117A —— Tape and Reel,
2500
REGIT7FAKTTT | T2Pe as"g Reel,
REGT117FA Adj.AA DDPAK-3 KTT :‘102‘5337 REG1117FA ————
REG1117FA/500 29 ;00 g%

(1) For the most current package and ordering information, see the Package Option Addendum located at the end of this data sheet.
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ELECTRICAL CHARACTERISTICS

At T = +25°C, unless otherwise noted.

www.ti.com

REG1117, REG1117A

PARAMETER CONDITION MIN TYP MAX UNIT
OUTPUT VOLTAGE
REG1117-2.85 lo=10mA, Vi = 4.85V 2.820 285 2.880 %
See Note 1 lo =0 to 800mA, Vyy = 4.05V to 10V 2.790 285 2.910 \
REG1117-3.3 Io = 10mA, Vjy = 5.3V 3.270 3.30 3.330 \%
See Note 1 lo =010 800mA, Vyy = 4.8V to 10V 3.240 3.30 3.360 \
REG1117-5 lo=10mA, Viy =7V 4.950 5.00 5.050 \
See Note 1 lo = 01t0 800mA, Vi = 6.5V to 10V 4.900 5.00 5.100 Y
REG1117A-1.8 lo = 10mA, Vi = 3.8V 1.782 1.8 1.818 \
See Note 1 lo=0to 1A, Viy = 3.8V to 10V 1.764 1.8 1.836 %
REG1117A-2.5 Io = 10mA, Viy = 4.5V 2475 25 2.525 \
See Note 1 lo=0t0 1A, Viy = 4.5V to 10V 2.450 25 2.550 \
REG1117A-5 lo=10mA, Viy = 7V 4.950 5.0 5.050 %
See Note 1 lo=0to0 1A, Viy = 7V to 10V 4.900 5.0 5.100 \
REFERENCE VOLTAGE
REG1117 (Adjustable) lo=10mA, Vi - Vo =2V 1.238 1.250 1.262 Y
See Note 1 lo= 10 to 800mA, Viy - Vo = 1.4t0 10V 1.225 1.250 1.280 v
REG1117A (Adjustable) lo=10mA, Vjy - Vo =2V 1.238 1.250 1.262 \%
See Note 1 lo=10mAto 1A, Viy - Vo = 1.4 to 10V 1.225 1.250 1.280 \
LINE REGULATION
REG1117-2.85(1) lo=0, V=425t 10V 1 7 mv
REG1117-3.3(1) lo=0, Viy=4.8to 10V 2 7 mv
REG1117-5(1) lo=0, Viy=6.5t0 15V 3 10 mv
REG1117 (Adjustable)(1) lo=10mA, Vjy - Vo= 1510 13.75V 0.1 0.4 %
REG1117A (Adjustable)(1) lo=10mA, Vjy - Vo= 1.51t0 13.75V 0.1 0.4 %
REG1117A-1.8(1) lo=0, Vi =38Vto 10V 1 7 mv
REG1117A-2.5(1) lo=0, Vi =45V to 10V 1 7 mv
REG1117A-5.0(1) lo=0, Viy=7Vto 15V 3 10 mv
LOAD REGULATION
REG1117-2.85(1) lo = 0t0 800mA, Vi = 4.25V 2 10 mV
REG1117-3.3(1) lo=0to 800mA, Vi = 4.8V 3 12 mv
REG1117-5(1) Io= 0 to 800mA, Viy = 6.5V 3 15 mv
REG1117 (Adjustable)(1)(2) lo= 10 to 800mA, Vyy - Vo = 3V 0.1 0.4 %
REG1117A (Adjustable)(1)(2) lo=10mA to 1A, Viy - Vo = 3V 0.1 0.4 %
REG1117A-1.8(1) lo=0to 1A, Vjy = 3.8V 2 10 mV
REG1117A-2.5 lo=0to 1A, Vi = 4.5V 2 10 mv
REG1117A5 lo=010 1A, Vjy = 7.0V 3 15 mv
DROPOUT VOLTAGE(3)
All Models(1) lo=100mA 1.00 1.10 \
See Note 1 lo=500mA 1.05 1.15 Vv
REG1117 Models(1) lo = 800mA 1.10 1.20 \Y
REG1117A lo=1A 1.2 1.30 \
See Note 1 lo=1A 1.2 1.55 \

(
(
(
(

1) Specification applies over the full specified junction temperature range, 0°C to +125°C.
2) REG1117 and REG1117A adjustable versions require a minimum load current for +3% regulation.

3) Dropout voltage is the input voltage minus output voltage that produces a 1% decrease in output voltage.
4) Percentage change in unloaded output voltage before versus after a 30ms power pulse of 1o =800mA (REG1117 models), Ip = 1A (REG1117A),

VIN - Vo = 1.4V (reading taken 10ms after pulse).
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ELECTRICAL CHARACTERISTICS (continued)

At T, = +25°C, unless otherwise noted.

REG1117, REG1117A
PARAMETER CONDITION MIN TYP MAX UNIT
CURRENT LIMIT
REG1117 Models Vin - Vo=5V 800 950 1200 mA
REG1117A Vin-Vo=5V 1000 1250 1600 mA
MINIMUM LOAD CURRENT
Adjustable Models(1)(2) Vin - Vo= 13.75V 1.7 5 mA
QUIESCENT CURRENT
Fixed-Voltage Models(1) Vin - Vo=5V 4 10 mA
ADJUSTABLE PIN CURRENT(1)(2) lo=10mA, Vjy - Vo= 1.4 t0 10V 50 120 HA
vs Load Current, REG1117(1) lo=10mA to 800mA, Vi - Vo = 1.4to 10V 0.5 5 HA
vs Load Current, REG1117A(1) lo=10mAto 1A, Viy - Vo= 1.4to 10V 0.5 5 HA
THERMAL REGULATION
All Models(4) 30ms Pulse 0.01 0.1 %/W
RIPPLE REJECTION
All Models f= 120Hz, Vi - Vour = 3V + 1Vpp Ripple 62 dB
TEMPERATURE DRIFT
Fixed-Voltage Models T,=0°Cto +125°C 0.5 %
Adjustable Models T,=0°Cto +125°C 2 %
LONG-TERM STABILITY
All Models TA = 125°C, 1000Hr 0.3 %
OUTPUT NOISE
rms Noise, All Models f=10Hz to 10kHz 0.003 %
THERMAL RESISTANCE
Thermal Resistance, 6)c (Junction-to-Case at Tab)
3-Lead SOT-223 Surface-Mount 15 °C/W
3-Lead DDPAK Surface-Mount f>50Hz 2 °C/wW
de 3 °C/W
Thermal Resistance, 6ja (Junction-to-Case at Tab)
3-Lead DDPAK Surface-Mount No Heatsink 65 °C/W

(1) Specification applies over the full specified junction temperature range, 0°C to +125°C.

(2) REG1117 and REG1117A adjustable versions require a minimum load current for 3% regulation.

(3) Dropout voltage is the input voltage minus output voltage that produces a 1% decrease in output voltage.

(4) Percentage change in unloaded output voltage before versus after a 30ms power pulse of I = 800mA (REG1117 models), Io = 1A (REG1117A),
VIN - VO = 1.4V (reading taken 10ms after pulse).
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SIMPLIFIED SCHEMATIC

O Vi
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J .
o - O Vour
10X
Wi
(Substrate)

A _-%\/\N\—o Ground (Fixed-voltage Models)

---------0 Adj. (Adjustable-voltage Model)
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TYPICAL CHARACTERISTICS

At Tp = +25°C, all models, unless otherwise noted.
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1400
[ ——
1300
1200 REG1117A
1100
1117
1000 REG1117 Models
P————
900
800
-50 -25 0 25 50 75 100
Temperature (°C)
LINE REGULATION vs TEMPERATURE
. ]
5 /]
Vi = 6.5V 1o 15V //
4 REG1117-5, =
3
2 ———
1 el
0 .\ REG1117A-1.8
Vi =3.8V 10 10V
| ]
-2
-50 -25 0 25 50 75 100
Temperature (°C)
OUTPUT VOLTAGE vs TEMPERATURE
20 |
Io=10mA —]
1.0
0
-1.0
-2.0
-50 -25 0 25 50 75 100

SHORT-CIRCUIT CURRENT vs TEMPERATURE

Temperature (°C)

Output Voltage Deviation (mV)

Ripple Rejection (dB)

Quiescent Current (mA)

LOAD REGULATION
(Al oap = 800mA)

1 |
0 REG1117: 285I
=S, =] B
REG1117A-1.8
. \\\ \‘\<
: Y
-4 "4 \\
-5 h
REG1117-5 \
-6 i N
=
-50 -25 0 25 50 75 100
Temperature (°C)
RIPPLE REJECTION vs FREQUENCY
100 TTTT T T 110
90 lour =100mA |
80 Vrippee = 1.0Vpp |
70
60 =]
50 \\\
40
™
30
20
10
0
10 100 1k 10k 100k
Frequency (Hz)
QUIESCENT CURRENT vs TEMPERATURE
: 1
A T T T
Fixed-Voltage Models
6
5
4
3
2
1
0
-50 -25 0 25 50 75 100

Temperature (°C)

165



REG1117

APPLICATIONS INFORMATION

Figure 1 shows the basic hookup diagram for fixed-voltage
models. All models require an output capacitor for proper
operation, and for improving high-frequency load
regulation; a 10puF tantalum capacitor is recommended.
Aluminum electrolytic types of 50uF or greater can also be
used. A high-quality capacitor should be used to assure
that the ESR (Effective Series Resistance) is less than
0.5Q.

REG1117 Vo

1

Figure 1. Fixed-Voltage Model—Basic

VIN
10uF _|+
Tantalum —"

+ 10uF

—" Tantalum

¢ Texas
REG1117A INSTRUMENTS
www.ti.com
SBVS001D— OCTOBER 1992 — REVISED JULY 2004
TYPICAL CHARACTERISTICS (continued)
At Ta = +25°C, all models, unless otherwise noted.
LOAD TRANSIENT RESPONSE LINE TRANSIENT RESPONSE
€0 T T 1
G =1uF
%2 0.1 \ %g 40 __C.::”:mpFTmtaJum
;g 0 i — ;5 20 — lour =0.1A 1
2 I V4 3 |
S & °IW
-20
Cp =10pF
= 05 ‘T’&‘T“”‘F s 40 |- L
0 antalum
§ Vi =425V E’ 5%
3 -05 Preload = 0.1A S 425
g g 325
0 20 40 60 80 100 = 0 20 40 60 80 100 120 140 160 180 200
Time (ps) Time (us)

Figure 2 shows a hookup diagram for the adjustable
voltage model. Resistor values are shown for some
commonly-used output voltages. Values for other voltages
can be calculated from the equation shown in Figure 2. For
best load regulation, connect R; close to the output pin and
R; close to the ground side of the load as shown.

THERMAL CONSIDERATIONS

The REG1117 has current limit and thermal shutdown
circuits that protect it from overload. The thermal shutdown
activates at approximately T, = 165°C. For continuous
operation, however, the junction temperature should not
be allowed to exceed 125°C. Any tendency to activate the
thermal shutdown in normal use is an indication of an
inadequate heat sink or excessive power dissipation. The
power dissipation is equal to:

Pp = (Vin— Vour) lour

The junction temperature can be calculated by:
Ty=Ta+ Pp(6a)

where Tp is the ambient temperature, and 6,4 is the

Connections junction-to-ambient thermal resistance.
Vi 3| ReG1117 |2 Vo
Adi VOUT Rt HZ
i) (Ad)) l . W | @ | @@
R;+R, 1.25 Open Short
- TR (1.25V) + (50pA) (Ry) 15 750 147
21 158 107
2.85 169 215
This term is negligible with 3 137 191
proper choice of values-see 33 115 187
— table at right. 5 113 340
= 10 113 787

NOTES: (1) C; optional. Improves high-frequency line rejection. (2) Resistors are standard 1% values.

Figure 2. Adjustable-Voltage Model—Basic Connections
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A simple experiment will determine whether the maximum
recommended junction temperature is exceeded in an
actual circuit board and mounting configuration: Increase
the ambient temperature above that expected in normal
operation until the device’s thermal shutdown is activated.
If this occurs at more than 40°C above the maximum
expected ambient temperature, then T, will be less than
125°C during normal operation.

The internal protection circuitry of the REG1117 was
designed to protect against overload conditions. It was not
intended to replace proper heat sinking. Continuously
running the REG1117 into thermal shutdown will degrade
reliability.

LAYOUT CONSIDERATIONS

The DDPAK (REG1117F-3.3 and REG1117FA) is a
surface-mount power package that has excellent thermal
characteristics. For best thermal performance, the
mounting tab should be soldered directly to a circuit board
copper area, as shown in Figure 3. Increasing the copper
area improves heat dissipation. Figure 4 shows typical
thermal resistance from junction-to-ambient as a function
of the copper area.

All measurements
ininches.

3-Lead DDPAK(!)
0.51
e e e ~
| 1
e e =
9 I !
c | !
| | 0
| | 8
| | o
| |
| o
T T
e i
I
(=}
0.155 - i - (= 0.05
- - 0.10
NOTE: (1) For improved thermal performance increase
footprint area. See Figure 4 (Thermal Resistance vs
Circuit Board Copper Area).

Figure 3. DDPAK Footprint

THERMAL RESISTANCE vs
CIRCUIT BOARD COPPER AREA

89 T T T 1
g REG1117F
S 50 N DDPAK Surface Mount Package-
ps= 10z copper
<
5 40
s
8 \
7]
) P
o
K]
E
5 20
2
=

10

0 1 2 3 4 5

Copper Area (inches?)

Circuit Board Copper Area

REG1117F
DDPAK Surface-Mount Package

Figure 4. DDPAK Thermal Resistance versus Circuit Board Copper Area
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The SOT-223 package derives heat sinking from
conduction through its copper leads, especially the large
mounting tab. These must be soldered to a circuit board
with a substantial amount of copper remaining, as shown
in Figure 5. Circuit board traces connecting the tab and the
leads should be made as large as practical. The mounting
tab of both packages is electrically connected to Vouyr.

Total Area: 50 x 50mm

35x 17 mm

RN

16 x 10 mm 16 x 10 mm

il |

Without backside copper: ¢ j, =~ 59° C/W
With solid backside copper: ¢ j, = 49°C/W

Figure 5. SOT-223 Circuit Board Layout Example

Other nearby circuit traces, including those on the back
side of the circuit board, help conduct heat away from the
device, even though they may not be electrically
connected. Make all nearby copper traces as wide as
possible and leave only narrow gaps between traces.

Table 1 shows approximate values of 8, for various circuit
board and copper areas for the SOT-223 package. Nearby
heat dissipating components, circuit board mounting
conditions, and ventilation can dramatically affect the
actual 4. Proper heat sinking significantly increases the
maximum power dissipation at a given ambient
temperature, as shown in Figure 6.

Table 1. SOT-223 6, for Various Board

Configurations

SOT-223
THERMAL
TOTALPC | TOPSIDE(1) | BACKSIDE | RESISTANCE
BOARD COPPER COPPER JUNCTION-
AREA AREA AREA TO-AMBIENT
2500mm2 2500mm2 2500mm2 46°C/W
2500mm2 1250mm2 2500mm2 47°C/W
2500mm2 950mm2 2500mm2 49°C/W
2500mm2 2500mm2 0 51°C/W
2500mm2 1800mm2 0 53°C/W
1600mme 600mm2 1600mm2 55°C/W
2500mn? 1250mm2 0 58°C/W
2500mm2 915mm2 0 59°C/W
1600mm? 600mm2 0 67°CW
900mm?2 340mm2 900mm2 72°CW
900mm?2 340mm2 0 85°C/W

(1) Tab is attached to the topside copper.

SOLDERING METHODS

Both REG1117 packages are suitable for infrared reflow
and vapor-phase reflow soldering techniques. The high
rate of temperature change that occurs with wave
soldering or hand soldering can damage the REG1117.

INSPEC Abstract Number: B91007604, C91012627.
Kelly, E.G. “Thermal Characteristics of Surface 5WK9Q
Packages.” The Proceedings of SMTCON. Surface Mount
Technology Conference and Exposition: Competitive
Surface Mount Technology, April 3-6, 1990, Atlantic City,
NJ, USA. Abstract Publisher: IC Manage, 1990, Chicago,

IL, USA.

MAXIMUM POWER DISSIPATION
vs AMBIENT TEMPERATURE

Ambient Temperature (°C)

1 T T T
0a=27°CW Pp = (T, (max) - Tx)/0u|
™ 2 D J Al

~ (din2 one 0z copper X~ A
_ 5 |~ mounting pad) T, (max) =150°C _|
0 e
ﬁ "~
2 4| gpmseom SN ————DDPAK |
s (2500mm? topside and \\\ SOT_223
= @«de oo?per) ~.
e 3 <
2 o ™.
k] 0)0=65°CAW ~.
O, P (0 beat s ~.
s —— —— -~
g \‘-_\‘- \ \\\
P N :aﬂs};cew i T LS~

(340mm= topside copper, T ~—

no backside copper) \%

]
0
2 25 50 75 100 125

Figure 6. Maximum Power Dissipation versus Ambient Temperature
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wp  TERMPWR

TERMPWR _

5v O—wf Jd—o sv
IN5817 285V 110Q 110Q 285V IN5817
REG1117-2.85 . " A —y REG1117-285
1 I
| : : } | l
100F — 10uF ! . . ! 100F = 10uF
¥ I il I
I I " 1 :(Upt027 Lines) : 1 ! I I
= El - 3 ° - 5 =
| 1100 - 4 1moa |
4{ ,?7
Figure 7. SCSI Active Termination Configuration
REG1117-5 REG1117-5
Vi > 12V OT In Out TO 5Vto 10V Vi >9.0V OT In Out TO 7.5V
10uF = GND £ 100uF 1ouF £ GND = 100uF
1 L L 2svor L
1ouF 1kQ REF1004-25

1

Figure 8. Adjusting Output of Fixed Voltage Models

Figure 9. Regulator with Reference

REG1117-5
52V Line
Vin & g I Out 5.0V Battery
GND
REG1117-5
In Out
6.5V j 10,1FI (jj L joouF
Figure 10. Battery Backed-Up Regulated Supply
REG1117-5

Vin ” In Out TAL

10uF £ GND - fo0pF =
1 ] 1 _—

Floating Input

Figure 11. Low Dropout Negative Supply
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Orderable Device Status Pack Type Pack Pins Packag Eco Plan Lead/Ball Finish MSL Peak Temp  Op Temp (°C) Device Marking Samples
) Drawing Qty @ ® @) @s)
REG1117 ACTIVE SOT-223 DCY 4 80 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 125 BB1117 Saromian
& no Sb/Br) B
REG1117-2.85 ACTIVE SOT-223 DCY 4 80 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 125 BB11172 Earmmies
& no Sb/Br) B
REG1117-2.85/2K5 ACTIVE SOT-223 DCY 4 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 125 BB11172 Sarrlng
& no Sb/Br) P
REG1117-2.85G4 ACTIVE SOT-223 DCY 4 80 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 125 BB11172 Barminles
& no Sb/Br) p
REG1117-3.3 ACTIVE SOT-223 DCY 4 80 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40to 125 BB11174 R rlee
& no Sb/Br) L
REG1117-3.3/2K5 ACTIVE SOT-223 DCY 4 2500  Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 125 BB11174 T o—
& no Sb/Br) P
REG1117-3.3/2K5G4 ACTIVE SOT-223 DCY 4 2500  Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 125 BB11174 e el
& no Sb/Br) P
REG1117-3.3G4 ACTIVE SOT-223 DCY 4 80 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 125 BB11174 E
& no Sb/Br) P
REG1117-5 ACTIVE SOT-223 DCY 4 80 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 125 BB11175 Rarerlar
& no Sb/Br) P
REG1117-5/2K5 ACTIVE SOT-223 DCY 4 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 125 BB11175 T
& no Sb/Br) H
REG1117-5G4 ACTIVE SOT-223 DCY 4 80 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 125 BB11175 E
& no Sb/Br)
REG1117/2K5 ACTIVE SOT-223 DCY 4 2500  Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 125 BB1117 E
& no Sb/Br)
REG1117/2K5G4 ACTIVE SOT-223 DCY 4 2500  Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 125 BB1117 Samples
& no Sb/Br)
REG1117A ACTIVE SOT-223 DCY 4 80 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 125 BB1117A E
& no Sb/Br)
REG1117A-1.8 ACTIVE SOT-223 DCY 4 80 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40to 125 R111718 Samples
& no Sb/Br)
REG1117A-1.8/2K5 ACTIVE SOT-223 DCY 4 2500  Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 125 R111718
& no Sb/Br) E
REG1117A-1.8G4 ACTIVE SOT-223 DCY 4 80 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 125 R111718 E
& no Sb/Br)
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Orderable Device Status ge Type ge Pins ag Eco Plan Lead/Ball Finish MSL Peak Temp  Op Temp (°C) Device Marking
) Drawing Qty (@ ©) @) (ar5)
REG1117A2.5 ACTIVE  SOT-223 DCY a 80  Green (RoHS CU NIPDAU Level-1-260C-UNLIM  -40 to 125 R111725
& no Sb/Br)
REG1117A-2.5/2K5 ACTIVE  SOT-223 DCY p) 2500  Green (RoHS CU NIPDAU Level-1-260C-UNLIM 40 to 125 R111725
& no Sb/Br)
REG1117A/2K5 ACTIVE  SOT-223 DCY 4 2500  Green (RoHS CU NIPDAU Level-1-260C-UNLIM  -40 to 125 BB1117A s
REG1117F-3.3/500 ACTIVE  DDPAK/ KTT 3 500  Green (RoHS CUSN | Call Tl Level-2-260C-1 YEAR  -40 to 125 REG1117F4 [isnptan
TO-263 & no Sb/Br) L
REG1117F33KTTTG3 OBSOLETE DDPAK/ KTT 3 TBD Call TI call TI 0to0 REG1117F4
TO-263
REG1117FA-1.8KTTT ACTIVE  DDPAK/ KTT 3 50  Green (RoHS CUSN | Call T Level-2-260C-1 YEAR  -40 to 125 REG
TO-263 & no Sb/Br) 1117FA1.8 [ Sample: |
REG1117FA-2.5/500 ACTIVE  DDPAK/ KTT 3 500  Green (RoHS CUSN | Call TI Level-2-260C-1 YEAR  -40 to 125 REG S
TO-263 & no Sb/Br) 1117FA2.5 [ Sample: |
REG1117FA-5.0/500 ACTIVE  DDPAK/ KTT 3 500  Green (RoHS CUSN | Call TI Level-2-260C-1 YEAR 40 to 125 REG [ sampes |
TO-263 & no Sb/Br) 1117FAS5.0
REG1117FA/500 ACTIVE  DDPAK/ KTT 3 500  Green (RoHS CUSN | Call TI Level-2-260C-1 YEAR  -40 to 125 REG1117FA
o p5s R [
REG1117FA1.8KTTTG3 ACTIVE  DDPAK/ KTT 3 50  Green (RoHS CUSN Level-2-260C-1 YEAR 40 to 125 REG s 4
TO-263 & no Sb/Br) 1117FA1.8 [ samople: |

™ The marketing status values are defined as follows:
ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be wed, and a lifetil buy period is in effect.

NRND: Not recommended for new designs. Device is in production to 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.

) RoHS: Tl defines "RoHS" to mean i or that are with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be at high . "RoHS" prod are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

Addendum-Page 2
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® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

© 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.

The i ion provided on this page represents TI'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 wanamy as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take steps to provide and accurate i ion 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 TI's kability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
Reel
i &) Diameter
AQ | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO0 | Dimension designed to accommodate the component thickness
W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
L Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
Q00000 Q0 Sprocket Holes
1 I}
T T
Q1 : Q2 Q1 } Q2
A4==—1-= R et o
Q3 1 Q4 Q31 Q4 User Direction of Feed
| % A | 4
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package|Package |Pins| SPQ Reel Reel A0 BO Ko P1 w Pin1
Type |Drawing Di Width | (mm) | (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) W1 (mm)
REG1117-2.85/2K5 SOT-223| DCY 4 2500 330.0 124 74 7.45 | 1.88 8.0 12.0 Q3
REG1117-3.3/2K5 SOT-223| DCY 4 2500 330.0 124 71 7.45 | 1.88 8.0 12.0 Q3
REG1117-5/2K5 SOT-223| DCY 4 2500 330.0 124 7l 7.45 | 1.88 8.0 12.0 Q3
REG1117/2K5 SOT-223| DCY 4 2500 330.0 124 71 7.45 | 1.88 8.0 12.0 Q3
REG1117A-1.8/2K5 SOT-223| DCY 4 2500 330.0 124 7.1 7.45 | 1.88 8.0 12.0 Q3
REG1117A-2.5/2K5 SOT-223| DCY 4 2500 330.0 124 71 7.45 | 1.88 8.0 12.0 Q3
REG1117A/2K5 SOT-223| DCY 4 2500 330.0 124 &) 7.45 | 1.88 8.0 12.0 Q3
REG1117F-3.3/500 DDPAK/| KTT 3 500 330.0 244 106 | 156 4.9 16.0 | 24.0 Q2
TO-263
REG1117FA-1.8KTTT | DDPAK/| KTT 3 50 330.0 244 106 | 156 4.9 16.0 | 24.0 Q2
TO-263
REG1117FA-2.5/500 DDPAK/ KTT 3 500 330.0 244 106 | 156 4.9 16.0 | 24.0 Q2
TO-263
REG1117FA-5.0/500 DDPAK/| KTT 3 500 330.0 244 106 | 156 4.9 16.0 | 24.0 Q2
TO-263
REG1117FA/500 DDPAK/| KTT 3 500 330.0 244 106 | 156 4.9 16.0 | 24.0 Q2
TO-263

Pack Materials-Page 1
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i3 TExAs PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 16-Feb-2019
TAPE AND REEL BOX DIMENSIONS
;%/
& \ >
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
REG1117-2.85/2K5 SOT-223 DCY 4 2500 358.0 335.0 35.0
REG1117-3.3/2K5 SOT-223 DCY 4 2500 358.0 335.0 35.0
REG1117-5/2K5 SOT-223 DCY 4 2500 358.0 335.0 35.0
REG1117/2K5 SOT-223 DCY 4 2500 358.0 335.0 35.0
REG1117A-1.8/2K5 SOT-223 DCY 4 2500 358.0 335.0 35.0
REG1117A-2.5/2K5 SOT-223 DCY 4 2500 358.0 335.0 35.0
REG1117A/2K5 SOT-223 DCY 4 2500 358.0 335.0 35.0
REG1117F-3.3/500 DDPAK/TO-263 KTT 3 500 367.0 367.0 45.0
REG1117FA-1.8KTTT DDPAK/TO-263 KTT 3 50 367.0 367.0 45.0
REG1117FA-2.5/500 DDPAK/TO-263 KTT 3 500 367.0 367.0 45.0
REG1117FA-5.0/500 DDPAK/TO-263 KTT 3 500 367.0 367.0 45.0
REG1117FA/500 DDPAK/TO-263 KTT 3 500 367.0 367.0 45.0
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MECHANICAL DATA

KTT (R—PSFM—G3) PLASTIC FLANGE—MOUNT PACKAGE
10,67 485
W ﬂ 4,06
le— 6,22 Min—») e e— %

¢ <

6,60 Min

/— Exposed Thermal Tab

o —>  —

OPTIONAL LEAD FORM
4200577-3/6 0113

NOTES: A All linear dimenslons are in milimeters.
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.

A Falls within JEDEC TO-263 voriation AA, except minimum lead thickness and minimum exposed pad length.

g o -
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LAND PATTERN DATA

KTT (R—PSFM—G3) PLASTIC FLANCGE—MOUNT PACKAGE
Emmpl& eBt:a(g Layout Emmple(:;frelcg)Daign
107 Copper Area 108
{Note F)
88— — ——— 85— — — —
1 -
10 —| 095— —
I {_ _ 1]
T ]
254 2,54

Pad G
Tote 0

Non Solder Musk Defined Pad

Example
Solder Mask Opening
(Note E}

4208208-2/C 08/12

NOTES: A.

Fow

m

All linear dimensions are in millimeters.

This drawing is subject to change without notice.

Publication IPC—SM—782 Is recommended for altemnate designs.

Laser cutting apertures with tropezoidal walls and also rounding corners will offer better paste release.
Customers should contact thelr board assembly site for stencll design recommendations. Refer to IPC—7525.
Customers should contact their board fabrication site for solder mask tolerances between and around
slgnd pads.

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 thermd pad
sizes larger than shown a solder mask defined pod Is recommended in order to maintain the solderable
pad geometry while Increasing copper ared.

B TEXAS
‘blNS'mUMENrs

www.tl.com
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MECHANICAL DATA

MPDS094A — APRIL 2001 — REVISED JUNE 2002

DCY (R-PDSO-G4) PLASTIC SMALL-OUTLINE

6.70(0.264)
6,30 (0.248)

| 3,10(0.122)
2,90 (0.114)
L4

i 4+(0,10 (0.004) W

7,30 (0.287) 3,70 (0.146)
6,70 (0.264) 3,30 10.130)
 Gauge Plan
1 T2 3
2,30 (0.091) ‘J 0,84 (0.033) 0°-10° 0,25 (0.010
— i ; 0,66 (0.026) S
4,60 (0.181) []0.10(0.004) W] 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)
X i Seating Plane T
0,10 (0.0040) [T 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.

TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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LAND PATTERN DATA

DCY (R—PDS0-G4) PLASTIC SMALL OUTLINE
Example Board Layout Example Stencil Design
0.125 Thick Stencil
{Note D)
=—(3,25)—1 =—(3,25)—=1
m————-———!————(m) —“———"—-—!—-——(2-15)
L |
(5.8) Q_____}_____ (5.8) Q_____%_____
v __ - vy __ - - —1-+1-3%(2,15)
g:: i ] | 3x(0,95) . I ! ‘
ails
Below |——(2.3)——| (2.3)-—|
¢ ¢
—{ (095) |— —| {0.85) |—
T Solder Mask Opening Pad Geometry
(2.15) (2.15) Solder Mask Opening
L /—Pud Geometry /_
{0,07) Max—={t=— (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: All 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 trapezoidal 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.

O 0w

Ti
o d - —

www.ti.com
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS"
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
Tl products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, or other requirements. These resources are subject to change without notice. Tl grants you
permission to use these resources only for development of an application that uses the TI products described in the resource. Other
reproduction and display of these resources is prohibited. No license is granted to any other Tl intellectual property right or to any third
party intellectual property right. Tl disclaims responsibility for, and you will fully indemnify Tl and its representatives against, any claims,
damages, costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to Tl's Terms of Sale (www.ti.com/legal/termsofsale.html) or other applicable terms available either on
ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable
warranties or warranty disclaimers for Tl products.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2019, Texas Instruments Incorporated
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SN54ALS08, SN54AS08, SN74ALS08, SN74AS08

QUADRUPLE 2-INPUT POSITIVE-AND GATES

SDAS191A- APRIL 1982 — REVISED DECEMBER 1994

® Package Options Include Plastic
Small-Outline (D) Packages, Ceramic Chip
Carriers (FK), and Standard Plastic (N) and
Ceramic (J) 300-mil DIPs

description

These devices contain four independent 2-input
positive-AND gates. They perform the Boolean
functions Y =A eBor Y = A + B in positive logic.

The SN54ALS08 and SN54AS08 are
characterized for operation over the full military
temperature range of -55°C to 125°C. The
SN74ALS08 and SN74AS08 are characterized for
operation from 0°C to 70°C.

SN54ALS08, SN54AS08 . . . J PACKAGE
SN74ALS08, SN74AS08 ... D OR N PACKAGE

(TOP VIEW)
1A [} ~/ 141 Vee
1B[]2 13]] 4B
1Y i3 12 ) 4A
2A lJ4 11 |l 4Y
2B []s 10]] 38
2Y [ls 9l 3A

GND 7 sll 3y

SN54ALS08, SN54AS08 . . . FK PACKAGE
(TOP VIEW)

9}
n<Q Om
<

-—2Z>

FUNCTION TABLE
h gat 2 1 2019
{pachjgato) 1Y 4 18[ 4A
INPUTS OUTPUT NC s 170 ne
b &
A B 2alls 16[] 4y
H H H NC 7 15[ NC
L X L 28[s 14[] 38
X L L 10 11 12 13
32253
NC - No internal connection
logic symbolt logic diagram (positive logic)
1 1
1A & 3 1A 3
2 1Y 2 1Y
1B 1B
2A 4 6 4
5 2y 20 5 ¢ 2y
2B = 2B
38— 8 9
10 - 3y 3A 8
3B — 10 3y
12 3B
4A — 11 12
13 F——— ay 4aA 11
4B —— 13 ay
4B
T This symbol is in accordance with ANSVIEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for the D, J, and N packages.
PRODUCTION DATA information is current as of publication date. Copyright © 1994, Texas Instruments Incorporated
Sl aranty. Progocion rossadng dossnt nécessaiy incide
Fhing ol S8 s ocsasng ¥ TEXAS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1

POST OFFICE BOX 1443 ® HOUSTON, TEXAS 772511443



SN54ALS08, SN54AS08, SN74ALS08, SN74AS08
QUADRUPLE 2-INPUT POSITIVE-AND GATES

SDAS191A - APRIL 1982 — REVISED DECEMBER 1994

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage, Voo
JEPUE VOMEGE, V] scommmmmmmmomoemmmen amamomemm S st SR R r T AR A MR

Operating free-air temperature range, To: SN54ALS08 ......................ooiiae. -55°C to 125°C
SNTAALSO8 scvavwmmasians sumiamasvas s e e 0°C to 70°C
Storadge tempefature-range s quen e o S0 S R O o g -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.

recommended operating conditions

SN54ALS08 SN74ALS08
MIN NOM MAX| MIN NOM MAX UNIT
Vee Supply voltage 45 B 5.5 4.5 5 55 Vv
ViH High-level input voltage 2 2 \
0.8% 0.8
ViL Low-level input voltage 078 Vv
loH High-level output current -0.4 -0.4] mA
loL Low-level output current 4 8 mA
TA Operating free-air temperature -55 125 0 70 °C

¥ Applies over temperature range -55°C to 70°C
§ Applies over temperature range 70°C to 125°C

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

SN54ALS08 SN74ALS08
PARAMETER TEST CONDITIONS MIN_ TYPT MAX| MIN_ TYPT  MAX UNIT
ViK Vocc=45Y, lj=-18 mA -15 -1.5 \
VOH Vcc=45Vto55YV, IoH =-0.4 mA Vecc -2 Vee -2 \
loL =4 mA 0.25 0.4 0.25 0.4
VoL Vog=45Y IoL = 8mA 035 05|
Iy Vcc=55Y, V=7V 0.1 0.1 mA
4 Vecc=55V, V=27V 20 20 pA
I Voo=55V, Vi=04V -0.1 -0.1] mA
Io# Voo =55V, Vo=225V -20 -112| -30 -112| mA
IccH Vec =55V, Vi=45V 1.3 2.4 1.3 24| mA
lccL Vecc=55V, Vi=0 22 4 22 4 mA

1 All typical values are at Vo =5 V, Ta = 25°C.
# The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, I0g.

TEXAS
INSTRUMENTS

2 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
POST OFFICE BOX 1443 ® HOUSTON, TEXAS 77251-1443
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SN54ALS08, SN54AS08, SN74ALS08, SN74AS08
QUADRUPLE 2-INPUT POSITIVE-AND GATES

SDAS191A- APRIL 1982 — REVISED DECEMBER 1994

switching characteristics (see Figure 1)

Vcc=45Vto55YV,
Cp =50 pF,
RL =500 Q
FROM TO ?
PARAMETER (INPUT) (OUTPUT) Ta = MIN to MAXT UNIT
SN54ALS08 | SN74ALS08
MIN MAX MIN  MAX
t 2 14 4 14
FLH AorB Y ns
tPHL 2 125 3 10

1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)¥

Supply voltage, Voo
IPLIEMOMEIO, VI oo msimmam o smi oo ovom o ww s o s o a1 o s w e a1 s o s e 4 a3

Operating free-air temperature range, To: SN54AS08 .................coiiiiiiiinn. -55°C to 125°C
SNTAASO8: wvivan swiwamarnants svaas s wimEaDRE 3 0°C to 70°C
Storage temperature: fafige! «« e vawrrmimirasinms suGmmemin Fie R R e Ry -65°C to 150°C

¥ 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.

recommended operating conditions

SN54AS08 SN74AS08
MIN NOM MAX MIN NOM MAX UNIL.
\/elo} Supply voltage 45 5 5.5 4.5 5 5.5 Vv
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
I0H High-level output current -2 -2| mA
loL Low-level output current 20 20 mA
TA Operating free-air temperature -55 125 0 70 °C

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

SN54AS08 SN74AS08
PARAMETER TEST CONDITIONS MIN TYPS MAX| MIN TYPS MAX UNIT
VIK Vocc=45Y, lj=-18 mA -1.2 -1.2 \
VOH Vcc=45Vto55YV, IoH =-2mA Vecc-2 Voo -2 '
VoL Voc=45Y, loL =20 mA 0.35 0.5 0.35 0.5 \
Il Vocc=55YV, V=7V 0.1 0.1 mA
IiH Vec=55V, V=27V 20 20 HA
I Vecc=55V, Vi=04V -0.5 -0.5] mA
101 Voc=55Y, Vpo=225V -30 -112| -30 -112] mA
ICCH Vecc=55Y, Vi=45V 5.8 9.3 5.8 93] mA
IccL Vcc=55V, V=0 14.9 24 14.9 24| mA

All typical values are at Vog =5V, Ta = 25°C.
T The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, I0g.

TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3
POST OFFICE BOX 1443 ® HOUSTON, TEXAS 77251-1443
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SN54ALS08, SN54AS08, SN74ALS08, SN74AS08
QUADRUPLE 2-INPUT POSITIVE-AND GATES

SDAS191A - APRIL 1982 — REVISED DECEMBER 1994

switching characteristics (see Figure 1)

Vcc=45Vto55YV,
Cp =50 pF,
RL =500 ©,
FROM TO g
PARAMETER (INPUT) (OUTPUT) TA = MIN to MAXT UNIT
SN54AS08 | SN74AS08
MIN MAX | MIN MAX
t 1 6.5 1 5.5
FLH AorB Y ns
tPHL 1 6.5 1 5.5

1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

TEXAS
INSTRUMENTS

4 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
POST OFFICE BOX 1443 ® HOUSTON, TEXAS 77251-1443
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SN54ALS08, SN54AS08, SN74ALS08, SN74AS08
QUADRUPLE 2-INPUT POSITIVE-AND GATES

SDAS191A- APRIL 1982 — REVISED DECEMBER 1994

PARAMETER MEASUREMENT INFORMATION
SERIES 54ALS/74ALS AND 54AS/74AS DEVICES

7V
Vce RL=R1=R2
| st
RL
R1
From Output Test From Output Test From Output Test
Under Test Point Under Test Point Under Test Point
CL R C
L C L R2
see Note A L
(¢ ) (see Note A) I (see Note A)
LOAD CIRCUIT FOR - )
BI-STATE LOAD CIRCUIT LOAD CIRCUIT
TOTEM-POLE OUTPUTS FOR OPEN-COLLECTOR OUTPUTS FOR 3-STATE OUTPUTS

Timing SV High-Level ——— 35V
Input 13V Pulse 1.3V 1.3V
,,,,,, 03V 0.3V
e BBV 3.5V
Data | Low-Level
mput 13V 13V e 13V 13V
03V — 03V

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES PULSE DURATIONS

Output
Control
(low-level
enablingg | T ———— 03v. ———— 35V
Input 13V 1.3V
| ‘ 0.3V
Waveform 1 thLH —f—Bf rﬂ—b# tPHL
S1 Closed | L oo VoH
In-Phase
(560 Note.B) output | 13V | 13V
‘ VoL
| el 1
PLH
tPHL —h—] E
Waveform2 Out-of-Phase | VoH
S1 Open Output 13V 13V
(see Note B) (see Note C) —— VoL
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, 3-STATE OUTPUTS PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
C. When measuring propagation delay items of 3-state outputs, switch S1is open.
D. Allinput pulses have the following characteristics: PRR < 1 MHz, t, = tf = 2 ns, duty cycle = 50%.
E. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuits and Voltage Waveforms

TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 5
POST OFFICE BOX 1443 ® HOUSTON, TEXAS 77251-1443
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= PACKAGE OPTION ADDENDUM
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INSTRUMENTS

wwwt.com 24-Aug-2018

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 @ [0} [} @5
5962-86842012A ACTIVE Leece FK 20 1 18D POST-PLATE N /A for Pkg Type 5510 125 5962-
86842012A
SNJS4ALS
08FK
5962-8684201CA ACTIVE coip J 14 1 TBD Ad2 N/ A for Pkg Type 5510 125 5962-8684201CA
SNJ54ALS08J
5962-8684201DA ACTIVE CFP w 14 1 T8D A42 N/AforPkg Type 550125 5962-8684201DA
SNJS4ALS0BW
JM38510/37401B2A ACTIVE Lcce FK 20 1 TBD POST-PLATE N/ A for Pkg Type 5510 125 JM38510/
37401B2A
JM38510/37401BCA ACTIVE coip J 14 1 TBD A42 N/ A for Pkg Type 5510 125 JM38510/
37401BCA
M38510/37401B2A ACTIVE Lece FK 20 1 18D POST-PLATE N/ A for Pkg Type 5510 125 JM38510/
37401B2A
M38510/37401BCA ACTIVE coip J 14 1 TBD Ad2 N/ A for Pkg Type 5510 125 JM38510/
37401BCA
SNS4ALS08J ACTIVE coip J 14 1 TBD A42 N/ A for Pkg Type 5510 125 SN54ALS08J
SN54AS08) ACTIVE coip J 14 1 18D A42 N/ A for Pkg Type 5510 125 SN54AS08J
SN74ALS08D ACTIVE SO D 14 50 Green (RoHS CUNIPDAU Level-1-260C-UNLIM 0t 70 ALS08
& no Sb/Br) p
SN74ALS08DG4 ACTIVE el D 14 50 Green (RoHS CUNIPDAU Level-1-260C-UNLIM 0t 70 ALS08
& no Sb/Br)
SN74ALS08DR ACTIVE SO D 14 2500 Green (RoHS CUNIPDAU Level-1-260C-UNLIM 010 70 ALS08
& no Sb/Br) pl
SN74ALS0BDRG4 ACTIVE Soic D 14 2500 Green (RoHS CUNIPDAU Level-1-260C-UNLIM 0t 70 ALS08
& no SbrBr)
SN74ALS08N ACTIVE PDIP N 14 25 Green (RoHS CUNIPDAU N/ A for Pkg Type 01070 SN74ALSOBN 5. _‘
& no SbrBr) 4r|p| 5
SN74ALS0BNE4 ACTIVE PDIP N 14 25  Green (RoHS CUNIPDAU N/ A for Pkg Type 01070 SN74ALS08N
& no Sb/Br)
SN74ALS0BNSR ACTIVE SO NS 14 2000 Green (RoHS CUNIPDAU Level-1-260C-UNLIM 0t 70 ALS08
& no Sb/Br)
Addendum-Page 1
i PACKAGE OPTION ADDENDUM
www.i.com 24-Aug-2018
Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp  Op Temp (°C) Device Marking
) Drawing Qty @ ®) @) @s
SN74ALS0BNSRG4 ACTIVE SO NS 14 2000 Green (RoHS CUNIPDAU Level-1-260C-UNLIM 010 70 ALS08
& no Sb/Br)
SN74AS08D ACTIVE soic D 14 50  Green (RoHS CUNIPDAU Level-1-260C-UNLIM 01070 AS08
& no Sb/Br)
SN74AS08DBR ACTIVE SSOP DB 14 2000 Green (RoHS CUNIPDAU Level-1-260C-UNLIM AS08
& no Sb/Br)
SN74AS08DR ACTIVE soic ) 14 2500 Green (RoHS CUNIPDAU Level-1-260C-UNLIM 0to 70 AS08
& no Sb/Br)
SN74AS08N ACTIVE PDIP N 14 25  Green (RoHS GUNIPDAU N /A for Pkg Type 01070 SN74AS08N
& no Sb/Br)
SN74AS0BNSR ACTIVE SO NS 14 2000 Green (RoHS CUNIPDAU Level-1-260C-UNLIM 00 70 74AS08
& no SbrBr)
SNJS4ALSO8FK ACTIVE Lece FK 20 1 TBD POST-PLATE N/ A for Pkg Type 5510 125 5962-
86842012A
SNJS4ALS
08FK
SNJ54ALS08J ACTIVE coip J 14 1 TBD Ad2 N/ A for Pkg Type 5510 125 5962-8684201CA
SNJ54ALS08Y
SNJS4ALS08W ACTIVE CFP w 14 1 T8D A42 N/AforPkgType 550125 5962-8684201DA P
SNJ54ALS0BW
SNJS4AS08FK ACTIVE Lecece FK 20 1 18D POST-PLATE N/ A tor Pkg Type 5510 125 SNJS4AS m
08FK
SNJ54AS08J ACTIVE coip J 14 1 TBD Ad2 N/ A for Pkg Type 5510 125 SNJ54AS08J
SNJ54AS08W ACTIVE CFP w 14 1 T8D A42 N/ A for Pkg Type 5510 125 SNJS4AS08W

™ 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 to support existing but Tl does not sing this part in a new design.
PREVIEW: Device has been announced butis not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Ti defines "RoHS" to mean i products that ipliant with th EU R i for all 10 RoHS including the that RoHS

do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt” to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Addendum-Page 2
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Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

) 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 1o the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~ will appear on a device. If aline 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.

and The ion provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or ‘warranty as to the accuracy ol such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take steps to provide and accurate i 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 TI's kability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF SN54ALS08, SN54AS08, SN74ALS08, SN74AS08 :
« Catalog: SN74ALS08, SN74AS08

o Military: SNS4ALS08, SNS4AS08

NOTE: Qualified Version Definitions:
« Catalog - T's standard catalog product

o Miitary - QML certified for Military and Defense Applications

Addendum-Page 3
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i3 TEXAS PACKAGE MATERIALS INFORMATION
INSTRUMENTS
www.ti.com 20-Dec-2018
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
Reel
i &) Diameter
AQ | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO0 | Dimension designed to accommodate the component thickness
W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
L Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
Q00000 Q0 Sprocket Holes
1 I}
T T
Q1 : Q2 Q1 } Q2
A4==—1-= e B
Q3 1 Q4 Q31 Q4 User Direction of Feed
| % A | 4
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package|Package |Pins| SPQ Reel Reel A0 BO Ko P1 w Pin1
Type |Drawing Di Width | (mm) | (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) W1 (mm)
SN74ALS08DR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
SN74ALS08NSR SO NS 14 2000 330.0 16.4 8.2 10.5 2.5 12.0 | 16.0 Q1
SN74AS08DR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
SN74AS08NSR SO NS 14 2000 330.0 16.4 8.2 10.5 25 120 | 16.0 Q1

Pack Materials-Page 1
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i3 TExAs PACKAGE MATERIALS INFORMATION

INSTRUMENTS

www.ti.com 20-Dec-2018

TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN74ALS08DR SOIC D 14 2500 367.0 367.0 38.0
SN74ALS08NSR SO NS 14 2000 367.0 367.0 38.0
SN74AS08DR SOIC D 14 2500 367.0 367.0 38.0
SN74AS08NSR SO NS 14 2000 367.0 367.0 38.0

Pack Materials-Page 2
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MECHANICAL DATA

FK (S—CQCC—N*x*) LEADLESS CERAMIC CHIFP CARRIER
28 TERMINAL SHOWN

_—— NO. OF A B
TERMINALS
el ¥ MIN MAX MIN MAX
19 11
20 0.342 | 0.358 | 0.307 | 0.358
20 10 (8.69) | (9,00) | (7.80} | (9,08)
21 9 28 0.442 | 0.458 | 0.406 | 0.458
B & (11.23) | (11.63) | (10.31) {(11.63)
22 8 " 0.640 | 0.660 | 0.495 | 0.560
A 50 N L (16,26) |(16,76) | (12,58) | (14,22)
52 0.740 | 0.761 | 0.495 | 0.560
24 6 (18,78) | (19,32) | (12,58) |(14,22)
0.938 | 0.962 | 0.850 | 0.858
25 5
\ 88 12383 |(2443)| (216) | (21.8)
R4 a4 1.141 | 1165 | 1.047 | 1.083
% 27 28 1 2 3 4 (28,99) [(29,59) | (26,6} | (27.0)

0.020 (0,51 0.080 (2,03)
0.010 {0,25) ﬂ j — 0.064 (1,63)
T )% s !
0.010 (0,25)
0.055 (1,40)
Digas{rine) 0.045 (1,14)
y 0.035 (0,89) |
¥

0.028 (0,71} L_"__ | 0.045 (1.14)
0.022 (0,54)*| # L** 0.035 (0.89)

NOTES:

4040140/D 01/11

A Al linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package can be hermetically sealed with a metal lid.
D. Falls within JEDEC MS—004

www.ti.com
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MECHANICAL DATA
NS (R-PDSO-G*)
14-PINS SHOWN

PLASTIC SMALL-OUTLINE PACKAGE

051

S I e
THAAAAND

560 820

500 740

»

O
TEREEE |

015 NOM

l
S

Gage Plane _#_

0,25

105
0.55

A
015
! \ 0,05
1 LMJJMALHJJ setng e 4\ J ) s
2,00 MAX ? [=]0.10]

i S 16 20 2
A MAX 10,50 | 10,50 | 12,90 | 15,30
A MIN 990 | 980 | 1230 | 1470

4040062/C 03/03

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, not to exceed 0,15.

Q‘n-:ms

www.ti.com
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MECHANICAL DATA

W (R—GDFP-F14) CERAMIC DUAL FLATPACK
Base and Seating Plane
0.260 (6,60
l_%%% |‘_ 0.235 ’5.97%
&
kil = 0.008 (0,20 tf
| 0.080 :2.03’ 0.004 (0,10,
0.045 (1,14,
j—— 0.280 {7,11) MAX —>|
1 14 _[ %
[ | ] ]
( 3
: { v I oo ()
| { ) ]
0.390 (9,91 h
0.335 (8,51) | { ' !
[ | j |
, { A ) oo |(=?'13) MIN
s aces
[ i I ] _[
7 8 ?
- oeey — 82—
4040180-2/F 04/14
NOTES: Al linear dimensiona are in inches (milimeters).

A
B. This drawing Is subject to change without notice.

C. This package can be hermetically sealed with a ceramic lid using glass frit.
D. Index point is provided on cap for terminal Identification only.

E Falls within MIL STD 1835 GDFP1-F14

INSTRUMENTS

www.ti.com
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GENERIC PACKAGE VIEW
J 14 CDIP - 5.08 mm max height

CERAMIC DUAL IN LINE PACKAGE

"

. %
\
D

I.’

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4040083-5/G

I3 TEXAS
INSTRUMENTS
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PACKAGE OUTLINE
JOO14A “ CDIP - 5.08 mm max height

CERAMIC DUAL IN LINE PACKAGE

r

it

it [ P1a [ — -
14X .014-.026

[0.36-0.66]

PIN1I A 4X .005 MIN
(OPTIONALE)F\/ (2] [013] i
"
[ 1

1 :,'] 14X .045-.065 —T

[1.15-1.65]

.754-.785

[ p [19151994
K
B
j;. 8

K Vi

245-283 ——I a‘
2MAX TYP 13 MINTYP
[6.22-7.19] [5.08] [3.3]
SEATING PLANE
308-314
[7.83-7.97]

AT GAGE PLANE

GAGE PLANE

@l

_..[ la 0°-15° A_n,( 2
Jer 14X .008-.014

0.2-0.36]

4214771/A_05/2017

NOTES:

1. All controlling linear dimensions are in inches. Dimensions 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. This package is hermitically sealed with a ceramic lid using glass frit.

4. Index point is provided on cap for terminal identification only and on press ceramic glass frit seal only.

5. Falls within MIL-STD-1835 and GDIP1-T14.
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EXAMPLE BOARD LAYOUT
JOO14A CDIP - 5.08 mm max height

CERAMIC DUAL IN LINE PACKAGE

SEE DETAIL A : . fSEE DETAIL B

|
O
12x<100) T ‘
—& |
- |
0
14X (@ .039)
" O

©

LAND PATTERN EXAMPLE
NON-SOLDER MASK DEFINED

SCALE: 5X
1002 MAX (.063)
[0.05] [1.6]
At AROUND METAL @ .063)
SOLDER MASK [1.6]
OPENING
\METAL JL
(R.002 ) TYP SOLDER MASK F 002 _MAX
: OPENING [0.05]
[0.05] DETALL A ALL AROUND
DETAIL B
SCALE: 15X 13X, SCALE: 15X
4214771/A05/2017
E INSTRUMENTS
www.ti.com
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MECHANICAL DATA

D (R—PDSO—-G14)

PLASTIC SMALL OUTLINE

0.344 (8,75}
0.337 (8,55}

14

EEEER
L—»Lm

Pin 1
Index Area 0.020 {0,51)

0012 (031)

JL

f |
i \
jimininimininh

010 (0,25) @

.

\
\

0.050 (1,27)
0.016 (0,40)

0.010 (0.25) NS
L 0.069 {1,75) Max GO0 (0.1}
0.010 ( 25) / /A
0.005 { 1 P
{ \1
* S A GD)
Gauge Plone—+————__ !
— f Seating Plane
0.010 {025}

4040047-5/M 06/11

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

not exceed 0.006 (0,15} each side.
Body width does not include interlead flash.
Reference JEDEC MS—012 variation AB.

Body length does not include mald flash, protrusions, or gate burrs.

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0.017 (0,43) each side.

3 Texas

INSTRUMENTS

www.tl.com
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LAND PATTERN DATA

D) (R—PDSO—G1 4) PLASTIC SMALL OUTLINE
Emnplznm)uyou[ Sten&lol(:p%rslngs
‘—| |_71 2x1 -27 * — ] 4X0,55
12x1,27
FRHERE  EHBREHE
5,40 ? 5,40

BBEERRE BEAOBEL

Examnple
Non Soldermask Defined Pad Example
o — Pad Geomelry
//‘ \\\ (See Note C)
S — ~20,60 g
/ = \
-', 1,?-)5 “ \‘. Example
| i (___/"‘r’" Solder Mask Opening
H | H {See Note E)
\ (.07 !
\ Al Around  /
N\, /
\\_'_ _____ o
4211283-3/E 08/12
NOTES: A All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Publication IPC-7351 is recommended for alternate designs.
D. Laser cutting apertures with tropezoidal wolls and dlso rounding corners will offer better paste release, Customers should

contact their boord assembly site for stencl design recommendations. Refer to IPC-7525 for other stencll recommendations.
. Customers should contact their board fabrication site for solder mask tolerances between and around signd pads.

m

3 TExas
Q INSTRUMENTS
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MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
A it U 16 18 20
* ’ 0775 | 0775 | 0820 | 1.060
e O s o e 1 Y i A MAX (1@,69) (19,69) (2'3‘37) (26,92)
0.260 (6,60 0745 | 0745 | 0850 | 0.940
) ngo)) AL (18,92) | (18,92) | (21,59) | (23,88}
MS—001
D oo oS oF o o o ¥oN VARIATION AA BB AC AD
1

0.325 (8,26)

5 (1,14)
S N 0.020 (0,51) MIN o

0.015 (0,38)

|
N £
0.200 (5,08) MAX — Gauge Plane
¢ Seating Plane
4
T 0.010

(0,25) NOM
AJ 0.430 (10.92) MAX L—

T

0.125 (3,18) MIN

0.100 (2.54)

0.021 (0,53)
0.015 (0,38) 4 s

[¢]0.010 (0,25} /
]
AN 7
14/18 Pin Only
\‘—/ 20 Pin vendor option .@

TR

4040049/8 12/2002

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

& Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A}
@ The 20 pin end lead shoulder width is a vendor aption, either half or full width.
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MECHANICAL DATA

MSSO002E — JANUARY 1995 — REVISED DECEMBER 2001

DB (R-PDSO-G**)
28 PINS SHOWN

PLASTIC SMALL-OUTLINE

i

il

5,60
5,00

8,20
7,40

®
(LEEEEEELLLLLIN

—¥

-~ A

Gage Plane

[ \
\ I J_ Seating Plane

2,00 MAX 0,05 MIN
PINS **
DIM 14 16 20 24 28 30 38
A MAX 6,50 6,50 7,50 8,50 10,50 | 10,50 | 12,90
A MIN 5,90 5,90 6,90 7,90 9,90 9,90 | 1230
4040065 /E 12/01
NOTES: A. Alllinear dimensions are in millimeters.

. This drawing is subject to change without notice.

B.
C. Body dimensions do not include mold flash or protrusion not to exceed 0,15.
D

. Falls within JEDEC MO-150

TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS"
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
Tl products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, or other requirements. These resources are subject to change without notice. Tl grants you
permission to use these resources only for development of an application that uses the Tl products described in the resource. Other
reproduction and display of these resources is prohibited. No license is granted to any other Tl intellectual property right or to any third
party intellectual property right. Tl disclaims responsibility for, and you will fully indemnify Tl and its representatives against, any claims,
damages, costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to Tl's Terms of Sale (www.ti.com/legal/termsofsale.html) or other applicable terms available either on
ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable
warranties or warranty disclaimers for Tl products.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2018, Texas Instruments Incorporated
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@ finder

Features

1 & 2 Pole relay range
40.31 - 1 Pole 10 A (3.5 mm pin pitch)
40.51 - 1 Pole 10 A (5 mm pin pitch)
40.52 -2 Pole 8 A (5 mm pin pitch)
PCB mount
- direct or via PCB socket
35 mm rail mount
- via screw and screwless sockets

« DC coils (standard or sensitive) & AC coils

» Cadmium Free contact material

« 8 mm, 6 kV (1.2/50 ps) isolation, coilcontacts
« UL Listing (certain relay/socket combinations)
« Flux proof: RT Il standard, (RT lll option)

« 95 series sockets

« Coil EMC suppression

« Timer accessories 86 series

= e
| IT1_L
.u_ﬂ © .“.1

For UL HOrsEPOWER AND PiLOT DUTY RATINGS
Ste “General technical information” page V

Contact specification

40 Series - Miniature PCB/Plug-in relays 8 - 10 - 16 A

« 3.5 mm contact pin pitch
«1Pole 10 A
« PCB or 95 series sockets

« 5 mm contact pin pitch
«1Pole 10 A
« PCB or 95 series sockets

« 5 mm contact pin pitch
«2Pole 8 A
« PCB or 95 series sockets

o
Gy
-3 1"

Copper side view

oW
a2 n

Copper side view

Mo oEnu

£6TTTTR SN o
Eﬁ_‘_,_,_{_‘ L'»-"'I
K

Copper side view

Contact configuration 1 CO (SPDT) 1 CO (SPDT) 2 CO (DPDT)
Rated current/Maximum peak current A 10/20 10/20 8/15
Rated voltage/Maximum switching voltage V AC 250/400 250/400 250/400
Rated load AC1 VA 2,500 2,500 2,000
Rated load AC15 (230 V AC) VA 500 500 400
Single phase motor rating (230 V AC) kw 0.37 0.37 0.3
Breaking capacity DC1: 30/110/220V A 10/0.3/0.12 10/0.3/0.12 8/0.3/0.12
Minimum switching load mW (V/mA) 300 (5/5) 300 (5/5) 300 (5/5)
Standard contact material AgNi AgNi AgNi
Coil specification
Nominal voltage (Uy) V AC (50/60 Hz) 6-12-24-48-60-110-120-230-240
vDC 5-6-7-9-12-14-18-21-24-28-36-48-60-90-110-125

Rated power AC/DC/sens. DC VA (50 Hz)/W/W 1.2/0.65/0.5 1.2/0.65/0.5 1.2/0.65/0.5
Operating range AC (0.8...1.1)Uy (0.8...1.1)Uy (0.8...1.1)Uy

DC/sens. DC| (0.73...1.5)Uy/(0.73...1.75)Uy | (0.73...1.5)U/(0.73...1.75)Uy | (0.73...1.5)Up/(0.73...1.75)Uy
Holding voltage AC/DC 0.8 Uy /0.4 Uy 0.8 Uy /0.4 Uy 0.8 Uy /0.4 Uy
Must drop-out voltage AC/DC 0.2 Uy /0.1 Uy 0.2 Uy /0.1 Uy 0.2 Uy /0.1 Uy
Technical data
Mechanical life AC/DC cycles 10-10°/20 - 10° 10-10°/20 - 10° 10-10°/20 - 10°
Electrical life at rated load AC1 cycles 200-10° 200-10° 100-10°
Operate/release time ms 7/3 - (12/4 sensitive) 7/3 - (12/4 sensitive) 7/3 - (12/4 sensitive)
Insulation between coil and contacts (1.2/50 ps) kV 6 (8 mm) 6 (8 mm) 6 (8 mm)
Dielectric strength between open contacts V AC 1,000 1,000 1,000
Ambient temperature range E -40...+85 -40...+85 -40...4+85
Environmental protection RT II** RTII** RE**

Approvals (according to type)

OO OE ® " § A B &

** See general technical information “Guidelines for automatic flow solder processes” page II .
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@ finder 40 Series - Miniature PCB/Plug-in relays 8 - 10 - 16 A

Features 40.61 40.xx.6
40.61 - 1Pole 16 A (5 mm pin pitch)
40.xx.6 - Bistable versions of the 40.31,
40.51, 40.52 & 40.61 relays
PCB mount
- direct or via PCB socket
35 mm rail mount
- via screw and screwless sockets
« DC coils & AC coils
« Cadmium Free option availabl
+ 8 mm, 6 kV (1.2/50 ps) isolation, coilcontacts| . 5 mm contact pin pitch « Bistable (single coil) versions
« UL Listing (certain 40.61 relay/socket combinations)| « 1 Pole 16 A of 40.31/51/52/61
« Flux proof: RT Il standard, (RT lll option) + PCB or 95 series sockets « PCB or 95 series sockets
« 95 series sockets
« Coil EMC suppression
« Timer accessories 86 series
i maa Bistable version (1 coil) types:
40.31.6...
20 i‘12_'4"| 40516...
40.52.6...
40.61.6...
'3
B For wiring diagrams see
page 8
—TT1|
04 1
Joa o
For UL HORSEPOWER AND PLOT DUTY RATINGS Copper side view
St “General technical information” page V
Contact specification
Contact configuration 1 CO (sPDT)
Rated current/Maximum peak current A 16/30* * With the AgSnO, material
Rated voltage/Maximum switching voltage V AC 250/400 See relays the maximum peak current is
120 A - 5 ms on normally
Rated load AC1 VA 4,000 40.31 open confact.
Rated load AC15 (230 V AC) VA 750 40.51
Single phase motor rating (230 V AC) kw 0.55 40.52
Breaking capacity DC1: 30/110/220V A 16/0.3/0.12 40.61
Minimum switching load mW (V/mA) 500 (10/5)
Standard contact material AgCdO
Coil specification
Nominal voltage (Uy) V AC (50/60 Hz) | 6-12-24-48-60-110-120-230-240| 5-6-12-24-48-110
Vv DC ***See table 5-6-12-24-48-110 *** Nominal voltage (Uy):
5-6-7-9-12-14-18-21-
R AC/D . VA (50 H. 1.2/0.65/0.. 1.0/1.0/—
ated power AC/DC/sens. DC (50 Hz)/W/W /0.65/0.5 0/1.0/ N W her e
Operating range AC (0.8...1.1)Uy (0.8...1.1)Uy 110 -125V DC
DC/sens. DC| (0.73...1.5)Up/(0.8...1.5)Uy (0.8...1.1)Un/—
Holding voltage AC/DC 0.8 Uy /0.4 Uy -
Must drop-out voltage AC/DC 0.2 Uy /0.1 Uy -
Technical data
Mechanical life AC/DC cycles 10-10¢/20 - 10¢ See relays
Electrical life at rated load AC1 cycles 100-10° 40.31
Operate/release time ms 7/3 - (12/4 sensitive) 40.51
Insulation between coil and contacts (1.2/50 ps) kV 6 (8 mm) 40.52
Dielectric strength between open contacts V AC 1,000 40.61
Ambient temperature range 5C -40...+85 Min. impulse duration
Environmental protfection RT II** = 20ms
Approvals (according to type) a @ ® c.. e n ® RINA @ c“'m @ &
2

** See general technical information “Guidelines for automatic flow solder processes” page II.
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@ finder 40 Series - Miniature PCB/Plug-in relays 8 - 10 - 16 A

Features 40.11 40.11-2016 40.41
1 Pole relay range

40.11 - 1 Pole 10 A (Flat pack)

40.11-2016 - 1 Pole 16 A (Flat pack)

40.41 - 1 Pole 10 A (Vertical)
PCB mount

- direct or via PCB socket (40.41 version)
«» DC coils

» Cadmium Free option availabl
« 8 mm, 6 kV (1.2/50 ps) isolation, coil-contacts
+ 40.41 - NO version available «1Pole 10 A «1Pole 16 A «1Pole 10A
« Flat pack « Flat pack « Vertical
L 5 _ L83 « PCB mount « PCB mount « PCB or 95 series socket
f { f i
[m]
~
] a
[ 1
TTT U | L [E =
06 o 1 :}
4011 il {] b
A 12 14
. 285 125
I | f 1 -
-y
ol ety
£ — D ol &g H
L Mo
. » :;;
TTT A LABURY

1 | UL
0.5 1
;Tr 40.41

FOR UL HORSEPOWER AND PILOT DUTY RATINGS Copper side view Copper side view Copper side view
See “General technical information” page V
Contact specification
Contact configuration 1 CO (sPDT) 1 CO (SPDT) 1 CO (SPDT)
Rated current/Maximum peak current A 10/20 16/30 10/20
Rated voltage/Maximum switching voltage V AC 250/400 250/400 250/400
Rated load AC1 VA 2,500 4,000 2,500
Rated load AC15 (230 V AC) VA 500 750 500
Single phase motor rating (230 V AC) kw 0.37 0.55 0.37
Breaking capacity DC1: 30/110/220 V A 10/0.3/0.12 16/0.3/0.12 10/0.3/0.12
Minimum switching load mW (V/mA) 300 (5/5) 500 (10/5) 300 (5/5)
Standard contact material AgCdO AgCdO AgCdO
Coil specification
Nominal voltage (Uy) V AC (50/60 Hz) - - -
vV DC 6-12-24-48-60 6-12-24-48 6-12-24-48-60

Rated power AC/DC/sens. DC VA (50 Hz)/W/W —/-/0.5 —/—/0.5 —-/-/0.5
Operating range AC - - =

DC/sens. DC —/(0.73...1.75)Uy —/(0.73...1.5)Uy —/(0.73...1.75)Uy
Holding voltage AC/DC —/0.4 Uy —/0.4 Uy —/0.4 Uy
Must drop-out voltage AC/DC —/0.1 Uy —/0.1 Uy —/0.1 Uy
Technical data
Mechanical life AC/DC cycles —/20-10° —/20-10° —/20-10°
Electrical life at rated load AC1 cycles 200-10° 50-10° 200-10°
Operate/release time ms 12/4 12/4 12/4
Insulation between coil and contacts (1.2/50 ps) kV 6 (8 mm) 6 (8 mm) 6 (8 mm)
Dielectric strength between open contacts V AC 1,000 1,000 1,000
Ambient temperature range K o) -40...+70 -40...+470 -40...+70
Environmental protection RTI RTI RTI
Approvals (according to type) @ c“u’ &
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@ finder 40 Series - Miniature PCB/Plug-in relays 8 - 10 - 16 A

Ordering information
Example: 40 series PCB relay, 2 CO (DPDT), 230 V AC coil.

% 0)(3][2){8}2 3 alo]

Series A: Contact material D: Special versions
Type 0 = Standard AgNi 0. =:'Standard
2 . for 40.31/51/52, 1 = Wash tight (RT Ill)
] - e N o R far AgCdO for 40.61 3 = High temperature (+ 125 °C) wash tight
3 =PCB- 3.5 mm pinning _
sl 2 = AgCdO (standard =
4 =PCB - 3.5 mm pinning for 40.11/41) C: Options
5 =PCB - 5 mm pinning 4 = AgSnO. 0 =None
6 =PCB - 5 mm pinning 5 : A:Ni +2Au (5 pm) 16 = With rated current 16 A (for 40.11)
No. of poles g % ¥
1=1 pole B: Contact circuit
for: 40.11, 10 A/16 A =60 InkDT)
40.31, 10A 8= NO (nfST)
40.41, 10 A
40.51, 10A
40.61, 16 A
2 =2 pole
for: 40.52, 8A
Coil version
6 = AC/DC bistable
7 = Sensitive DC
8 = AC (50/60 Hz)
9=DC
Coil voltage Selecting f and opfions: only combinations in the same row are possible.
See coil specifications Preferred selections for best availability are shown in bold.
Type Coil version [ A B C D
40.11 sensitive DC | 2-4 0 0 o
40.11 sensitive DC | 2-4 0 16 /
40.41 sensitive DC | 0-2 0-3 o o
40.31/51 |ACsens. DC | 0-2-5 0-3 0 0-1
40.31/51 |DC 0-2-5 0-3 0 0-1-3
40.52 ACsens. DC |0-2-5 0-3 [ 0-1
40.52 DC 0-2-5 0-3 o 0-1-3
40.61 AC-sens. DC | 0-4 0-3 [ 0-1
40.61 DC 0-4 0-3 0 0-1-3
40.31/51/| bistable /] [} o o
52/61
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@ finder 40 Series - Miniature PCB/Plug-in relays 8 - 10 - 16 A

Technical data

Insulafion according to EN 61810-1

1 pole 2 pole
Nominal voltage of supply system V AC | 230/400 230/400
Rated insulation voltage VAC | 250 400 250 400
Pollution degree 3 2 3 2

Insulation between coil and contact set

Type of insulation

Reinforced (8 mm)

Reinforced (8 mm)

Overvoltage category n n
Rated impulse voltage kV (1.2/50 ps) | 6 6
Dielectric strength VAC | 4,000 4,000
T o
Type of insulation — Basic
Overvoltage category - Il
Rated impulse voltage kV (1.2/50 ps) | — 2.5
Dielectric strength VAC | — 2,000

Insulation between open contacts

Type of disconnection

Micro-disconnection

Micro-disconnection

Dielectric strength V AC/kV (1.2/50 ps) | 1,000/1.5 1,000/1.5
AR
Burst (5...50)ns, 5 kHz, on A1 - A2 EN 61000-4-4 level 4 (4 kV)
Surge (1.2/50 ps) on Al - A2 (differential mode) EN 61000-4-5 level 3 (2 kV)
Other data
Bounce time: NO/NC ms | 2/5
Vibration resistance (5...55)Hz: NO/NC g | 10/4 (1 changeover) | 15/3 (2 changeover)
Shock resistance g|13
Power lost to the environment without contact current W |06

with rated current W | 1.2 (40.11/31/41/51) I 2 (40.61/52/40.11-2016)

Recommended distance between relays mounted on PCB mm|=5
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@ finder 40 Series - Miniature PCB/Plug-in relays 8 - 10 - 16 A

Contact specification

F 40 - Electrical life (AC) v contact current F 40 - Electrical life (AC) v contact current
Types 40.31/51/61 Type 40.52
10 10
T i T -F
N —— i
A\N Resistive load - cosq = 1 k T
S \! ” ,Inductive load - cosq = 0.4 % \\ esistive load - cosg =
;; 10° k’ ;; 10° % -/ " Inductive load - cosq = 0.4
% [°] NS
b~ r ..
—S, . fimit for 40.31/51 A .
T
10° \.‘ - ] I
0 4 8 12 16 0 2 4 -] 8
(A} A
F 40 - Elecirical life (AC) v contact current H 40 - Maximum DC1 breaking capacity
Types 40.11/41
107 20 40,61 current limit
t : ; : : . wEw.n/Jl/M/sl current limit
[ Resistive load - cosq = 1 S = ‘40..2 wm"”’""g
10° Inductive load - cosq =0.4 5 NN i
g 3 2l NN 052 in seri
Q. ‘\ o El ~ .52 - conkles in series
I £ —%
s Ra ] : i :
10 ) i t —
limit for g single contact
: | I 0.2 ———
o version 10 A | | ot | | l e ——
] 4 8 12 16 20 §0 100 140 180 220
A DC voltage (V)
® When switching a resistive load (DC1) having voltage and current
values under the curve, an electrical life of = 100-10° can be expected.
* In the case of DC13 loads, the connection of a diode in parallel with
the load will permit a similar electrical life as for a DC1 load.
Note: the release time for the load will be increased.
6
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@ finder 40 Series - Miniature PCB/Plug-in relays 8 - 10 - 16 A

Coil specifications

DC coil data - 0.65 W standard (types 40.31/51/52/61) DC coil data - 0.5 W sensitive (types 40.31/51/52/61)
Nominal Coil Operating range | Resistance | Rated coil Nominal Coil Operating range | Resistance | Rated coil
voltage code consumption voltage code consumplion
Un Upin Upe R Iat Uy Un Up® | Upor™ R Lat Uy
A \% v Q mA v \ \% Q mA
5 9.005 3.65 75 38 130 5 7.005 3.7 8.8 50 100
6 9.006 4.4 9 55 109 6 7.006 4.4 10.5 75 80
7 9.007 5:1 10.5 75 94 7 7.007 S:] 12.2 100 70
9 9.009 6.6 13.5 125 72 9 7.009 6.6 15.8 160 56
12 9.012 8.8 18 220 55 12 7.012 8.8 21 300 40
14 9.014 10.2 21 300 47 14 7.014 10.2 24.5 400 35
18 9.018 13.1 27 500 36 18 7.018 13.2 31.5 650 27.7
21 9.021 153 31.5 700 30 21 7.021 154 36.9 900 23.4
24 9.024 17.5 36 900 27 24 7.024 17.5 42 1,200 20
28 9.028 20.5 42 1,200 23 28 7.028 20.5 49 1,600 17.5
36 9.036 26.3 54 2,000 18 36 7.036 26.3 63 2,600 13.8
48 9.048 35 72 3,500 14 48 7.048 35 84 4,800 10
60 9.060 43.8 90 5,500 11 60 7.060 43.8 105 7,200 8.4
90 9.090 65.7 135 12,500 7.2 90 7.090 65.7 157 16,200 5.6
110 9.110 80.3 165 18,000 6.2 110 7.110 80.3 192 23,500 4.7
125 9.125 91.2 188 23,500 5.3 125 7.125 91.2 219 32,000 39
*Upin = 0.8 Uy for 40.61 “*U o = 1.5 Uy for 40.61

DC coil data - 0.5 W sensitive (types 40.11/41)

Nominal Coil Operating range | Resistance | Rated coil
voltage code |consumption
Un O [ D R lat Uy
\% \% \% Q mA
6 7.006 4.4 10.5 75 80

12 7.012 8.8 21 300 40
24 7.024 17.5 42 1,200 20
48 7.048 35 84 4,600 10.4
60 7.060 43.8 105 7,200 8.3

*Upax = 1.5 Uy for 40.112016

AC coil data (types 40.31/51/52/61) AC/DC coil data - bistable (types 40.31/51/52/61)

Nominal Coil Operating range | Resistance| Rated coil Nominal | Coil | Operating range [Resistance |Rated coil | DC: Release
voltage code consumption voltage | code consumpiion | resisionce**
Un Unin Unnax R Tat Uy (50Hz) Un Unin Unax R TatUy | Rec
\ \% \ Q mA \% \% \ Q mA Q

6 8.006 4.8 6.6 21 168 5 6.005 4 5.5 23 | 215 37
12 8.012 9.6 13.2 80 90 6 6.006 4.8 6.6 33 165 62
24 8.024 19.2 26.4 320 45 12 6.012 9.6 13.2 130 83 220
48 8.048 38.4 52.8 1,350 21 24 6.024 19.2 26.4 520 40 9210
60 8.060 48 66 2,100 16.8 48 6.048 384 52.8 | 2,100 21 3,600

110 8.110 88 121 6,900 9.4 110 6.110 88 121 11,000 10 |16,500
120 8.120 96 132 9,000 8.4 ** Rpc =Resi in DC, Rac = 1.3 xRpc W

230 8.230 184 253 28,000 o)

240 8.240 192 264 31,500 4.1
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@ finder 40 Series - Miniature PCB/Plug-in relays 8 - 10 - 16 A

Coil specifications

R 40 - DC coil operating range v ambient temperature R 40 - DC coil operating range v ambient temperature
Standard coil Sensitive coil, types 40.31/51/52/61
U U
Y s - Y 20 :
Un P Uy =
P,
B \] i
v
1.5
10 2
0.5
-20 o 20 40 &0 80
q
R 40 - DC coil operating range v ambi R 40 - AC coil operafing range v ambi p
Sensitive coil, types 40.11/41
u U
Uy 0 Iz T
4011201611
N e
1.5 15
M~
11—
|
1.0 3 10 2 1
0.5 05
20 0 20 40 460 BO 20 0 0 40 60 80
rc C)
1 - Max. permitted coil voltage. 1- Max. permitted coil voltage.
2 - Min. pick-up voltage with coil at ambient temperature. 2 - Min. pick-up voltage with coil at ambient temperature.
Wiring diagram for 40 series bistable coil version
AC Operation DC Operation
Rac=1.3- Rpc setl;ﬁ D set— 7 1 reset—t 1
D = 1N4007 e E j s
Cl—e resetr—1 C’—/ g
p res i L 1
L — ] vbe Roc
VAC Rec EI—T—/ ]
o
T

On momentary closure of the SET switch the relay is magnetised through ~ On momentary closure of the SET switch the relay is magnetised and the
the diode and the relay contacts transfer to the set position and remain in  relay contacts transfer to the set position and remain in this position.
this position. On momentary closure of the RESET switch the relay is demagnetised
On momentary closure of the RESET switch the relay is demagnetised  through limiting resistor (Rpc) and the contacts return to the reset position.
through limiting resistor (Rac) and the contacts return to the reset position.

Notes: The minimum SET or RESET impulse time is 20 ms. The maximum fime can be continuous. In practice, always ensure that the SET and RESET
contacts cannot be operated simultaneously.
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FAIRCHILD

SEMICONDUCTOR®

April 1999
Revised December 2005

LM7805 - LM7806 - LM7808 - LM7809 -

LM7810 - LM7812 - LM7815 - LM7818 - LM7824 -
LM7805A - LM7806A - LM7808A -LM7809A -

LM7810A - LM7812A - LM7815A - LM7818A - LM7824A

3-Terminal 1A Positive Voltage Regulator

General Description

The LM78XX series of three terminal positive regulators are
available in the TO-220 package and with several fixed output
voltages, making them useful in a wide range of applications.
Each type employs internal current limiting, thermal shut down
and safe operating area protection, making it essentially inde-
structible. If adequate heat sinking is provided, they can deliver
over 1A output current. Although designed primarily as fixed
voltage regulators, these devices can be used with external
components to obtain adjustable voltages and currents.

Features

M Output Current up to 1A

W Output Voltages of 5, 6, 8, 9, 12, 15, 18, 24
W Thermal Overload Protection

M Short Circuit Protection

W Output Transistor Safe Operating Area Protection

Ordering Code:

Product Number | Output Voltage Tolerance

Package Operating Temperature

LM7805CT
LM7806CT
LM7808CT
LM7809CT
LM7810CT
LM7812CT
LM7815CT
LM7818CT
LM7824CT

+4%

LM7805ACT
LM7806ACT
LM7808ACT
LM7809ACT
LM7810ACT
LM7812ACT
LM7815ACT
LM7818ACT
LM7824ACT

+2%

-40°C - +125°C

TO-220

0°C - +125°C

© 2005 Fairchild Semiconductor Corporation

DS400018
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Internal Block Diagram

TO-220
- /C-.‘xND
1

1.Input 2. GND 3. Output

SERIES

OuTPUT

+LM7809A « LM7810A - LM7812A - LM7815A - LM7818A - LM7824A

LM7805 - LM7806 - LM7808 « LM7809 - LM7810 « LM7812 « LM7815 - LM7818 - LM7824 - LM7805A - LM7806A - LM7808A

PASS —e—o
l ] ELEMENT 3
CURRENT SOA 4 <
GENERATOR PROTECTION <
REFERENCE ERROR
VOLTAGE AMPLIFIER
b3
THERMAL _— $
PROTECTION
l GND
<o
2
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Absolute Maximum Ratingsote 1)

Parameter Symbol Value Unit
Input Voltage (for Vg = 5V to 18V) Vi 35 )
(for Vg = 24V) v, 40 %

Thermal Resistance Junction-Cases (TO-220) Royc 5 °C/W

Thermal Resistance Junction-Air (TO-220) Reua 65 °C/W
Operating Temperature Range Topr 0~+125 °C
LM78xx —40 ~ +125 °C
LM78xxA 0~+125 °C
Storage Temperature Range Tsta 65 ~ +150 °C

Note 1: Absolute maximum ratings are those values beyond which damage to the device may occur. The datasheet specifications should be met, without exception, to ensure
that the system design is reliable over its power supply, temperature, and outputinput loading variables. Fairchild does not recommend operation oulside datasheet specifica-

tions.

Electrical Characteristics (LM7805)

(Refer to the test circuits. -40°C < T; < 125°C, Ig = 500mA, V| = 10V, C; = 0.1uF, unless otherwise specified)

Parameter Symbol Conditions Min Typ Max Unit
Output Voltage Vo T =+25°C 48 5.0 B2
5mA<lg < 1A, Pg < 15W, V; =7V to 20V 4.75 5.0 5.25 i
Line Regulation Regline Ty =+25°C Vo=7V1025V - 40 100
(Note 2) Vi=8Vioi2v - 16 50.0 ™
Load Regulation Regload Ty=+25°C o = 5mA to 1.5mA - 9.0 100
I = 250mA to 750mA = 4.0 50.0 ™
Quiescent Current g Ty=+25°C - 50 8.0 mA
Quiescent Current Change Alg lo=5mAto 1A - 0.03 05 -
Vi=7Vto25V - 03 13
Output Voltage Drift (Note 3) AVQ/AT 1o = 5mA = -08 2 mvC
Output Noise Voltage Vn f=10Hz to 100KHz, Ty = +25°C - 420 - WiVg
Ripple Rejection (Note 3) RR f=120Hz, Vo = 8V to 18V 62.0 73.0 - dB
Dropout Voltage Vorop lo=1A, Ty = +25°C - 20 - v
Output Resistance (Note 3) o = 1KHz - 15.0 = mQ
Short Circuit Current Isc V| =35V, T =+25°C - 230 - mA
Peak Current (Note 3) Ipk Ty =+25°C = 22 - A

Note 2: Load and line regulation are specified at constant junction temperature. Changes in Vo due 1o heating effects must be taken into account separately. Pulse testing with

low duty is used.

Note 3: These parameters, although guaranteed, are not 100% tested in production.
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LM7805 - LM7806 - LM7808 « LM7809 - LM7810 « LM7812 « LM7815 - LM7818 - LM7824 - LM7805A - LM7806A - LM7808A

+LM7809A « LM7810A - LM7812A - LM7815A - LM7818A - LM7824A

Electrical Characteristics (LM7806)
(Refer to the test circuits. -40°C < T < 125°C, g = 500mA, V| = 11V, C, = 0.33uF, Cp = 0.1pF, unless otherwise specified)

Parameter Symbol Conditions Min Typ Max Unit
Output Voltage Vo T, =+25°C 5.75 60 6.25
SmA<lg < 1A, Po<15W, V, =8.0V lo 21V 57 6.0 6.3 <
Line Regulation Regline Ty =+25°C V) =8V 1025V - 50 120
(Note 4) Vi=9Vto 13V - 15 60.0 m
Load Regulation Regload Ty=+25°C o = 5mA to 1.5mA - 9.0 120
(Note 4) I =250mA to 750mA ! 3.0 60.0 ™
Quiescent Current g Ty =+25°C - 50 8.0 mA
Quiescent Current Change Alg lo=5mAto 1A - - 05 o
V=8V to 25V = - 13
Output Voltage Drift (Note 5) AVQ/AT Io = 5mA = -08 2 mVEC
Output Noise Voltage Vn f=10Hz to 100KHz, Ty = +25°C - 45.0 - wivg
Ripple Rejection (Note 5) RR f=120Hz, Vo = 8V to 18V 62.0 73.0 - dB
Dropout Voltage Voror lo=1A, T;= +25°C - 20 - v
Oultput Resistance (Note 5) o f=1KHz = 19.0 = mQ
Short Circuit Current lse V) =35V, Ty = +25°C = 250 - mA
Peak Current (Note 5) Ipk T, =+25°C 2 22 - A

low duly is used.

Note 5: These parameters, although guaranteed, are not 100% tested in production.

Electrical Characteristics (LM7808)
(Refer to the test circuits. -40°C < T; < 125°C, Ig = 500mA, V| = 14V, C, = 0.33uF, Cp = 0.1uF, unless otherwise specified)

Note 4: Load and line regulation are specified at constant junction temperature. Changes in Vo due to heating effects must be taken into account separately. Pulse testing with

Parameter Symbol Conditions Min Typ Max Unit

Oultput Voltage Vo T, =+25°C 77 8.0 83 5
5mA <l < 1A, Po < 15W, V, = 10.5Vt0 23V 76 80 84

Line Regulation Regline T, =+25°C V=105V to 25V - 50 160 w

(Note 6) V=115Vt 17V = 20 80.0

Load Regulation Regload +25°C Io=5mAto 1.5mA - 100 160

(Note 6) I = 250mA to 750mA = 5.0 80.0 Y

Quiescent Current Ia T, =+25°C = 5.0 8.0 mA

Quiescent Current Change Al Ip=5mAto 1A = 0.05 05 i
V=105V to 25V - 05 1.0

Output Voltage Drift (Note 7) AV/AT g =5mA = -08 g mv/°C

Output Noise Voltage Vy f=10Hz to 100KHz, T, = +25°C = 52,0 = WV

Ripple Rejection (Note 7) RR = 120Hz, Vg = 1.5V to 21.5V 56.0 730 & dB

Dropout Voltage Vigron lg=1A, T, = +25°C = 20 - v

Output Resistance (Note 7) [ie] f=1KHz - 17.0 - mQ

Short Circuit Current Isc V=35V, Ty =+25°C - 230 - mA

Peak Current (Note 7) [ T, =+25°C = 22 = A

low duty is used.

Note 7: These parameters, although guaranteed, are not 100% tested in production.

Note 6: Load and line regulation are specified at constant junction temperature. Changes in V due to heating effects must be taken into account separately. Pulse testing with
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Electrical Characteristics (LM7809)

(Refer to the test circuits. -40°C < T, < 125°C, Ig = 500mA, V| = 15V, C; = 0.33uF, Cq = 0.1uF, unless otherwise specified)

Parameter Symbol Conditions Min Typ Max Unit
Output Voltage Vo T, =+25°C 8.65 90 9.35
5mA < lg < 1A, Pg < 15W, V, = 1.5V to 24V 86 9.0 94 <
Line Regulation Regline T, =+25°C V)= 11.5V to 25V - 60 180
(Note 8) Vi=12Vto 17V - 20 90.0 m
Load Regulation Regload Ty=+25°C o = 5mA to 1.5mA - 120 180
(Note 8) I =250mA to 750mA ! 4.0 90.0 ™
Quiescent Current g Ty =+25°C - 50 8.0 mA
Quiescent Current Change Alg lo=5mAto 1A - - 05 o
V=115V to 26V 8 = 13
Output Voltage Drift (Note 9) AVQ/AT 1o = 5mA = -1.0 2 mVEC
Output Noise Voltage Vn f=10Hz to 100KHz, Ty = +25°C - 58.0 - wivg
Ripple Rejection (Note 9) RR f=120Hz, Vg = 13V 10 23V 56.0 7.0 - dB
Dropout Voltage Voror lo=1A, T;= +25°C - 20 - v
Output Resistance (Note 9) o f=1KHz = 17.0 = mQ
Short Circuit Current lse V) =35V, Ty = +25°C = 250 - mA
Peak Current (Note 9) Ipk T, =+25°C 2 22 - A

Note 8: Load and line regulation are specified at constant junction temperature. Changes in Vo due to heating effects must be taken into account separately. Pulse testing with

low duly is used.

Note 9: These parameters, although guaranteed, are not 100% tested in production.

Electrical Characteristics (LM7810)

(Refer to the test circuits. -40°C < T; < 125°C, Ig = 500mA, V| = 16V, C; = 0.33uF, Cp = 0.1pF, unless otherwise specified)

Parameter Symbol Conditions Min Typ Max Unit

Output Voltage Vo T, =+25°C 96 10.0 104 5
5mA <y < 1A, Po < 15W, V, = 12,5V 10 25V 95 100 105

Line Regulation Regline T, =+25°C V=125V 1o 25V - 10.0 200 w

(Note 10) V| =13V1o 25V = 3.0 100

Load Regulation Regload +25°C Io=5mAto 1.5mA - 120 200

(Note 10) I = 250mA to 750mA - 40 400 ™

Quiescent Current Ia T, =+25°C = 5.1 8.0 mA

Quiescent Current Change Al Ip=5mAto 1A = = 05 i
V=125V to 29V - - 1.0

Output Voltage Drift (Note 11) AV/AT g =5mA = -1.0 g mv/°C

Output Noise Voltage Vy f=10Hz to 100KHz, T, = +25°C = 58.0 = WV

Ripple Rejection (Note 11) RR = 120Hz, Vg, = 13V 10 23V 56.0 710 & dB

Dropout Voltage Vigron lg=1A, T, = +25°C = 20 - v

Output Resistance (Note 11) [ie] f=1KHz - 17.0 - mQ

Short Circuit Current Isc V=35V, Ty =+25°C - 250 - mA

Peak Current (Note 11) [ T, =+25°C = 22 = A

Note 10: Load and line regulation are specified at constant junction temperature. Changes in Vg due to heating effects must be taken into account separately. Pulse testing with

low duty is used.

Note 11: These parameters, although guaranteed, are not 100% tested in production.
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LM7805 - LM7806 - LM7808 « LM7809 - LM7810 « LM7812 « LM7815 - LM7818 - LM7824 - LM7805A - LM7806A - LM7808A

+LM7809A « LM7810A - LM7812A - LM7815A - LM7818A - LM7824A

Electrical Characteristics (LM7812)
(Refer to the test circuits. -40°C < T < 125°C, Ig = 500mA, V| = 19V, C, = 0.33uF, Cq = 0.1uF, unless otherwise specified)

Parameter Symbol Conditions Min Typ Max Unit
Output Voltage Vo T, =+25°C 15 120 125
5mA<lg < 1A, Pg < 15W, V| = 14.5V 10 27V 1.4 120 126 <
Line Regulation Regline T, =+25°C V) =145V to 30V - 100 240
(Note 12) V| =16Vto 22V - 3.0 120 m
Load Regulation Regload Ty=+25°C o = 5mA to 1.5mA - 1.0 240
(Note 12) I =250mA to 750mA ! 5.0 120 ™
Quiescent Current g Ty =+25°C - 51 8.0 mA
Quiescent Current Change Alg lo=5mAto 1A - 0.4 05 o
V=145V 1o 30V 8 05 10
Output Voltage Drift (Note 13) AVQ/AT 1o = 5mA = -1.0 2 mVEC
Output Noise Voltage Vn f=10Hz to 100KHz, Ty = +25°C - 76.0 - wivg
Ripple Rejection (Note 13) RR f=120Hz, V| = 15V to 25V 55.0 7.0 - dB
Dropout Voltage Voror lo=1A, T;= +25°C - 20 - v
Oultput Resistance (Note 13) o f=1KHz = 18.0 = mQ
Short Circuit Current lse V) =35V, Ty = +25°C = 230 - mA
Peak Current (Note 13) [ T, =+25°C - 22 - A

low duty is used.

Note 13: These paramelers, although guaranteed, are not 100% tested in production.

Electrical Characteristics (LM7815)
(Refer to the test circuits. -40°C < T < 125°C, Ig = 500mA, V| = 23V, C, = 0.33uF, Cp = 0.1uF, unless otherwise specified)

Note 12: Load and line regulation are specified at constant junction temperature. Changes in Vg due to heating effects must be taken into account separately. Pulse testing with

Parameter Symbol Conditions Min Typ Max Unit

Output Voltage Vo T, =+25°C 144 15.0 156 5
5mA <y < 1A, Po < 15W, V, = 17.5V 10 30V 14.25 150 1575

Line Regulation Regline T, =+25°C V,=17.5V to 30V - 1.0 300 w

(Note 14) V| =20Vto 26V = 3.0 150

Load Regulation Regload +25°C Io=5mAto 1.5mA - 120 300

(Note 14) I = 250mA to 750mA = 40 150 ™

Quiescent Current Ia T, =+25°C = 52 8.0 mA

Quiescent Current Change Al Ip=5mAto 1A = = 05 i
V| =17.5V to 30V - - 1.0

Oultput Votage Drift (Note 15) AV/AT Ig = 5mA - -1.0 - mvi°C

Output Noise Voltage Vy f=10Hz to 100KHz, T, = +25°C = 90.0 = WV

Ripple Rejection (Note 15) RR = 120Hz, V| = 18.5V to 28.5V 540 700 & dB

Dropout Voltage Vigron Ig=1A, T = +25°C = 20 - v

Output Resistance (Note 15) [ie] f=1KHz - 19.0 - mQ

Short Circuit Current Isc V=35V, Ty =+25°C - 250 - mA

Peak Current (Note 15) [ T, =+25°C = 22 = A

low duty is used.

Note 15: These parameters, although guaranteed, are not 100% tested in production.

Note 14: Load and line regulation are specified at constant junction temperature. Changes in Vg due to heating effects must be taken into account separately. Pulse testing with
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Electrical Characteristics (LM7818)

(Refer to the test circuits. -40°C < T < 125°C, Ig = 500mA, V| = 27V, C; = 0.33uF, Cq = 0.1uF, unless otherwise specified)

Parameter Symbol Conditions Min Typ Max Unit
Output Voltage Vo T, =+25°C 173 18.0 187
SmA < lg < 1A, Pg < 15W, V| =21V 10 33V 174 18.0 189 ¥
Line Regulation Regline T, =+25°C V) =21V1033V - 150 360
(Note 12) V| =24V1o 30V - 5.0 180 m
Load Regulation Regload Ty=+25°C o = 5mA to 1.5mA - 15.0 360
(Note 12) I =250mA to 750mA ! 5.0 180 ™
Quiescent Current g Ty =+25°C - 52 8.0 mA
Quiescent Current Change Alg lo=5mAto 1A - - 05 o
Vi=21V1o 33V 8 = 10
Output Voltage Drift (Note 17) AVQ/AT 1o = 5mA = -1.0 2 mVEC
Output Noise Voltage Vn f=10Hz to 100KHz, Ty = +25°C - 110 - wivg
Ripple Rejection (Note 17) RR f=120Hz, V| = 22V to 32V 53.0 69.0 - dB
Dropout Voltage Voror lo=1A, T;= +25°C - 20 - v
Oultput Resistance (Note 17) o f=1KHz = 220 = mQ
Short Circuit Current lse V) =35V, Ty = +25°C = 250 - mA
Peak Current (Note 17) [ T, =+25°C - 22 - A

Note 16: Load and line regulation are specified at constant junction temperature. Changes in Vg due to heating effects must be taken into account separately. Pulse testing with

low duly is used.

Note 17: These paramelers, although guaranteed, are not 100% tested in production.

Electrical Characteristics (LM7824)

(Refer to the test circuits. -40°C < T; < 125°C, Ig = 500mA, V| = 33V, C, = 0.33uF, Cp = 0.1uF, unless otherwise specified)

Parameter Symbol Conditions Min Typ Max Unit

Oultput Voltage Vo T, =+25°C 230 240 250 5
5mA <l < 1A, Po < 15W, V, =27V 10 38V 228 240 2525

Line Regulation Regline T, =+25°C V| =27V1o 38V - 17.0 480 w

(Note 18) V) =30Vto 36V = 6.0 240

Load Regulation Regload +25°C Io=5mAto 1.5mA - 15.0 480

(Note 18) I = 250mA to 750mA - 50 240 ™

Quiescent Current Ia T, =+25°C = 52 8.0 mA

Quiescent Current Change Al Ip=5mAto 1A = 0.1 05 i
V| =27V1o 38V - 05 1.0

Output Voltage Drift (Note 19) AV/AT g =5mA = -15 g mv/°C

Output Noise Voltage Vy f=10Hz to 100KHz, T, = +25°C = 60.0 = WV

Ripple Rejection (Note 19) RR = 120Hz, V| = 28V to 38V 50.0 67.0 & dB

Dropout Voltage Vigron Ig=1A, T = +25°C = 20 - v

Output Resistance (Note 19) [ie] f=1KHz - 28.0 - mQ

Short Circuit Current Isc V=35V, Ty =+25°C - 230 - mA

Peak Current (Note 19) [ T, =+25°C = 22 = A

Note 18: Load and line regulation are specified at constant junction temperature. Changes in Vg due to heating effects must be taken into account separately. Pulse testing with

low duty is used.

Note 19: These parameters, although guaranteed, are not 100% tested in production.
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Electrical Characteristics (LM7805A)

(Refer to the test circuits. 0°C < Ty < 125°C, Ig = 1A, V| = 10V, C; = 0.33uF, Co = 0.1uF, unless otherwise specified)

Parameter Symbol Conditions Min Typ Max Unit
Output Voltage Vo T, =+25°C 49 50 5.1
lo=5mAto 1A, Pg < 15W, V| = 7.5V to 20V 48 5.0' 52 <
Line Regulation Regline V=75V 1o 25V, I = 500mA = 50 50.0
(Note 20) V|=8Vio 12V - 3.0 50.0 i
Ty =+25°C | V=73V 1o 20V = 50 50.0
[vi=8viorav - 15 250
Load Regulation Regload T, =+25°C, lg=5mA to 1.5mA - 9.0 100
(Note 20) lo=5mA to TmA = 9.0 100 mv
Ig = 250mA to 750mA 8 40 50.0
Quiescent Current g Ty =+25°C = 50 6.0 mA
Quiescent Current Change Alg lg=5mAto 1A - - 05
V=8V 1025V, Ig = 500mA - - 0.8 mA
V=75V 10 20V, T, = +25°C - - 08
Output Voltage Drift (Note 21) AVQ/AT Io=5mA = -0.8 = mv/i°C
Output Noise Voltage Vn 0Hz to 100KHz, Ty = +25°C - 100 - MY
Ripple Rejection (Note 21) RR f= 120Hz, lo = 500mA, V, = 8V to 18V - 68.0 - dB
Dropout Voltage Vorop lo=1A, Ty = +25°C - 20 = v
Oultput Resistance (Note 21) o f=1KHz - 17.0 - mQ
Short Circuit Current lsc V| =35V, Ty =+25°C - 250 - mA
Peak Current (Note 21) [ T, =+25°C = 22 53 A

Note 20: Load and line regulation are specified at constant junction temperature. Changes in Vg due to heating effects must be taken into account separately. Pulse testing with

low duty is used.

Note 21: These paramelers, although guaranteed, are not 100% tested in production.
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Electrical Characteristics (LM7806A)

(Refer to the test circuits. 0°C < Ty < 125°C, Ig = 1A, V| = 11V, C; = 0.33uF, Cq = 0.1pF, unless otherwise specified)

Parameter Symbol Conditions Min Typ Max Unit
Output Voltage Vo T, =+25°C 5.58 60 6.12
lo=5mAto 1A, Pg < 15W, V| =8.6V 10 21V 5.76 6.0 6.24 <
Line Regulation Regline V=86V 1o 25V, I = 500mA = 50 60.0
(Note 22) Vi=9V1o 13V - 3.0 60.0 i
Ty =+25°C | V;=83Vio 21V = 50 60.0
[vi=oviorav - 15 300
Load Regulation Regload T, =+25°C, lg=5mA to 1.5mA - 9.0 100
(Note 22) lo=5mA to TmA = 4.0 100 mv
Ig = 250mA to 750mA 8 50 50.0
Quiescent Current g Ty =+25°C = 43 6.0 mA
Quiescent Current Change Alg lg=5mAto 1A - - 05
Vi=19V10 25V, Ig = 500mA - - 0.8 mA
V=85V 10 21V, T, = +25°C - - 08
Output Voltage Drift (Note 23) AVQ/AT Io=5mA = -0.8 = mv/i°C
Output Noise Voltage Vn 0Hz to 100KHz, Ty = +25°C - 100 - MY
Ripple Rejection (Note 23) RR f=120Hz, Ig = 500mA, V| = 9V to 19V 2 85.0 3 dB
Dropout Voltage Vorop lo=1A, Ty = +25°C - 20 = v
Output Resistance (Note 23) o f=1KHz - 17.0 - mQ
Short Circuit Current lsc V| =35V, Ty =+25°C - 250 - mA
Peak Current (Note 23) [ T, =+25°C = 22 53 A

Note 22: Load and line regulation are specified at constant junction temperature. Changes in Vg due to heating effects must be taken into account separately. Pulse testing with

low duty is used.

Note 23: These paramelers, although guaranteed, are not 100% tested in production.
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Electrical Characteristics (LM7808A)

(Refer to the test circuits. 0°C < Ty < 125°C, Ig = 1A, V| = 14V, C, = 0.33uF, Co = 0.1uF, unless otherwise specified)

Parameter Symbol Conditions Min Typ Max Unit
Output Voltage Vo T, =+25°C 7.84 80 8.16
lo=5mAto 1A, Pg < 15W, V, = 10.6V o 23V v 8.0 83 <
Line Regulation Regline V=106V to 25V, I = 500mA = 6.0 80.0
(Note 24) Vi=11Vio 17V - 3.0 80.0 i
Ty =+25°C | V=104V 1o 23V 7 6.0 80.0
[vi=11vio17v - 20 400
Load Regulation Regload T, =+25°C, lg=5mA to 1.5mA - 120 100
(Note 24) lo=5mA to TmA = 120 100 mv
Ig = 250mA to 750mA 8 50 50.0
Quiescent Current g Ty =+25°C = 50 6.0 mA
Quiescent Current Change Alg lg=5mAto 1A - - 05
Vi=11V 1025V, Ig = 500mA - - 0.8 mA
V=106V to 23V, T, = +25°C - - 08
Output Voltage Drift (Note 25) AVQ/AT Io=5mA = -0.8 = mv/i°C
Output Noise Voltage Vn 0Hz to 100KHz, Ty = +25°C - 100 - MY
Ripple Rejection (Note 25) RR f=120Hz, Ig = 500mA, V| = 11.5V to 21.5V 2 62.0 3 dB
Dropout Voltage Vorop lo=1A, Ty = +25°C - 20 = v
Oultput Resistance (Note 25) o f=1KHz - 18.0 - mQ
Short Circuit Current lsc V| =35V, Ty =+25°C - 250 - mA
Peak Current (Note 25) [ T, =+25°C = 22 53 A

Note 24: Load and line regulation are specified at constant junction temperature. Changes in Vg due to heating effects must be taken into account separately. Pulse testing with

low duty is used.

Note 25: These paramelers, although guaranteed, are not 100% tested in production.
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Electrical Characteristics (LM7809A)

(Refer to the test circuits. 0°C < T < 125°C, lg = 1A, V| = 15V, C; = 0.33uF, Co = 0.1uF, unless otherwise specified)

Parameter Symbol Conditions Min Typ Max Units
Oultput Voltage Vo Ty =+25°C 8.82 2.0 9.16 v
Io=5MA 10 1A, P < 15W, V| = 11.2V 10 24V 8.65 9.0 9.35
Line Regulation Regline V=117V to 25V, lg = 500mA - 6.0 90.0
(Note 26) Vi=125V 1o 19V - 40 450
T, =+25°C [vi=115vio2av _ 60 900 m
[vi=125vi0 19v - 20 450
Load Regulation Regload Ty =+25°C, Ig=5mA to 1.0mA - 120 100
(Note 26) Io = 5mA to 1mA = 120 100 mv
lg = 250mA to 750mA E 5.0 50.0
Quiescent Current la Ty =+25°C - 5.0 6.0 mA
Quiescent Current Change Alg lo=5mAto 1A = = 05
V)= 12V 10 25V, Ig = 500mA = 2 08 mA
Vi=117V 10 25V, T; = +25°C 7 = 08
Output Voltage Drift (Note 27) AVo/AT Ig=5mA - 1.0 - mV/°C
Output Noise Voltage Vn f=10Hz to 100KHz, Ty = +25°C = 10.0 & WiVg
Ripple Rejection (Note 27) RR f=120Hz, Ig = 500mA, V, = 12V to 22V - 62.0 - dB
Dropout Voltage Vorop lo=1A, Ty=+25°C = 20 - v
Output Resistance (Note 27) [1e] = 1KHz - 17.0 - mQ
Short Circuit Current Isc V=35V, Ty = +25°C - 250 - mA
Peak Current (Note 27) Ipk T, =+25°C - 22 - A

Note 26: Load and line regulation are specified at constant junction temperature. Changes in Vo due to heating effects must be taken into account separately. Pulse testing with

low duty is used.

Note 27: These parameters, although guaranteed, are not 100% tested in production.
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Electrical Characteristics (LM7810A)

(Refer to the test circuits. 0°C < Ty < 125°C, lg = 1A, V| = 16V, C; = 0.33uF, Co = 0.1uF, unless otherwise specified)

Parameter Symbol Conditions Min Typ Max Units
Oultput Voltage Vo Ty =+25°C 98 100 102 v
lo=5mAto 1A, Pg < 15W, V| = 12.8V 10 25V 96 10.0 104
Line Regulation Regline V=128V 1o 26V, Iy = 500mA - 8.0 100
(Note 28) Vi=13Vto 20V - 40 50.0
Ty =+25°C IV|=125VI025V 7 8.0 100 ™
[vi=13vio20v - 30 50.0
Load Regulation Regload Ty =+25°C, Ig = 5mA to 1.5mA - 120 100
(Note 28) Io = 5mA to 1mA = 120 100 mv
lg = 250mA to 750mA E 5.0 50.0
Quiescent Current la Ty =+25°C - 5.0 6.0 mA
Quiescent Current Change Alg lo=5mAto 1A = = 05
V=128V to 25V, I = 500mA - - 08 mA
Vi =13V1026V, T = +25°C 7 = 05
Output Voltage Drift (Note 29) AVo/AT Ig=5mA - 1.0 - mV/°C
Output Noise Voltage Vn f=10Hz to 100KHz, Ty = +25°C = 10.0 & WiVg
Ripple Rejection (Note 29) RR f=120Hz, Ig = 500mA, V| = 14V to 24V - 62.0 - dB
Dropout Voltage Vorop lo=1A, Ty=+25°C = 20 - v
Output Resistance (Note 29) [1e] = 1KHz - 17.0 - mQ
Short Circuit Current Isc V=35V, Ty = +25°C - 250 - mA
Peak Current (Note 29) Ipk T, =+25°C - 22 - A

low duty is used.

Note 29: These parameters, although guaranteed, are not 100% tested in production.

Note 28: Load and line regulation are specified at constant junction temperature. Changes in Vo due to heating effects must be taken into account separately. Pulse testing with
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Electrical Characteristics (LM7812A)

(Refer to the test circuits. 0°C < Ty < 125°C, lg = 1A, V| = 19V, C; = 0.33uF, Co = 0.1uF, unless otherwise specified)

Parameter Symbol Conditions Min Typ Max Units
Oultput Voltage Vo Ty =+25°C 11.75 12,0 1225 ¥
Io=5MA 10 1A, Po < 15W, V| = 14.8V 10 27V 1.5 12,0 125
Line Regulation Regline V=148V 1o 30V, I = 500mA - 10.0 120
(Note 30) Vi=16Vto 22V - 40 120
Ty=+25°C IV|=1¢5VIUZ7V 7 100 120 ™
[vi=16vio22v - 30 60.0
Load Regulation Regload Ty =+25°C, Ig = 5mA to 1.5mA - 120 100
(Note 30) Io = 5mA to 1mA = 120 100 mv
lg = 250mA to 750mA E 5.0 50.0
Quiescent Current la Ty =+25°C - 51 6.0 mA
Quiescent Current Change Alg lo=5mAto 1A = = 05
V| = 14V 10 27V, I = 500mA = 2 08 mA
Vi =15V10 30V, T = +25°C 7 = 08
Output Voltage Drift (Note 31) AVo/AT Ig=5mA - 1.0 - mV/°C
Output Noise Voltage Vn f=10Hz to 100KHz, Ty = +25°C = 10.0 & WiVg
Ripple Rejection (Note 31) RR f=120Hz, Ig = 500mA, V| = 14V to 24V - 60.0 - dB
Dropout Voltage Vorop lo=1A, Ty=+25°C = 20 - v
Output Resistance (Note 31) [1e] = 1KHz - 18.0 - mQ
Short Circuit Current Isc V=35V, Ty = +25°C - 250 - mA
Peak Current (Note 31) Ipk T, =+25°C - 22 - A

Note 30: Load and line regulation are specified at constant junction temperature. Changes in Vo due to heating effects must be taken into account separately. Pulse testing with

low duty is used.

Note 31: These parameters, although guaranteed, are not 100% tested in production.
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Electrical Characteristics (LM7815A)
. 0°C < Ty < 125°C, lg = 1A, V| = 23V, C; = 0.33uF, Cg = 0.1uF, unless otherwise specified)

(Refer to the test circuits.

Parameter Symbol Conditions Min Typ Max Units
Output Voltage Vo T, =+25°C 14.75 15.0 153 v
Io=5MA 10 1A, Po < 15W, V = 17.7V 10 30V 144 15.0 156
Line Regulation Regline V=174V 1o 30V, i = 500mA - 100 150
(Note 32) Vi =20Vto 26V - 5.0 150
Ty=+25°C IV|=175VI030V - 1.0 150 m
[vi=20vt026v - 30 750
Load Regulation Regload Ty =+25°C, Ig = 5mA to 1.5mA - 120 100
(Note 32) Io = 5mA to 1mA = 120 100 mv
lg = 250mA to 750mA E 5.0 50.0
Quiescent Current la Ty =+25°C - 52 6.0 mA
Quiescent Current Change Alg lo=5mAto 1A = = 05
Vi =17.5V to 30V, I = 500mA - - 08 mA
V=175V to 30V, T, = +25°C 7 = 08
Output Voltage Drift (Note 33) AVo/AT Ig=5mA - 1.0 - mV/°C
Output Noise Voltage Vn f=10Hz to 100KHz, Ty = +25°C = 10.0 & WiVg
Ripple Rejection (Note 33) RR f=120Hz, Ig = 500mA, V, = 18.5V to 28.5V - 58.0 - dB
Dropout Voltage Vorop lo=1A, Ty=+25°C = 20 - v
Output Resistance (Note 33) [1e] = 1KHz - 19.0 - mQ
Short Circuit Current Isc V=35V, Ty = +25°C - 250 - mA
Peak Current (Note 33) Ipk T, =+25°C - 22 - A

Note 32: Load and line regulation are specified at constant junction temperature. Changes in Vo due to heating effects must be taken into account separately. Pulse testing with

low duty is used.

Note 33: These parameters, although guaranteed, are not 100% tested in production.
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Electrical Characteristics (LM7818A)

(Refer to the test circuits. 0°C < T < 125°C, lg = 1A, V| = 27V, C; = 0.33uF, Co = 0.1uF, unless otherwise specified)

Parameter Symbol Conditions Min Typ Max Units
Output Voltage Vo T, =+25°C 17.64 18.0 18.36 N
lo=5mAto 1A, Pg < 15W, V| =21V to 33V 173 18.0 187
Line Regulation Regline Vi =21V10 33V, Ig = 500mA - 15.0 180
(Note 34) V) =21Vto 33V - 5.0 180
T, =+25°C | V) =206V to 33V - 15.0 180 m
| V= 24V 10 30V - 50 90.0
Load Regulation Regload T, =+25°C, Ig = 5mA to 1.5mA - 15.0 100
(Note 34) Io=5mAto imA = 15.0 100 mvV
lo = 250mA to 750mA B 70 50.0
Quiescent Current 15 T, =+425°C = 52 6.0 mA
Quiescent Current Change Alg lo=5mAto 1A - - 05
V= 12V1o 33V, I = 500mA - - 08 mA
V) =12V1033V, Ty = +25°C - - 08
Output Voltage Drift (Note 35) AVQ/AT o =5mA - -1.0 = mV/°C
Output Noise Voltage Vy f=10Hz to 100KHz, T = +25°C - 10.0 - WiV
Ripple Rejection (Note 35) RR f=120Hz, Ig = 500mA, V| = 22V to 32V - 57.0 - dB
Dropout Voltage Vorop lo=1A, Ty = +25°C 2 20 = v
Output Resistance (Note 35) 0 f=1KHz - 19.0 - mQ
Short Circuit Current lsc V=35V, Ty =+25°C - 250 - mA
Peak Current (Note 35) Ipk T, =+25°C - 22 = A

Note 34: Load and line regulation are specified at constant junction temperature. Changes in Vg due to heating effects must be taken into account separately. Pulse testing with

low duty is used.

Note 35: These parameters, although guaranteed, are not 100% tested in production.
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Electrical Characteristics (LM7824A)

(Refer to the test circuits. 0°C < T < 125°C, lg = 1A, V| = 33V, C; = 0.33uF, Co = 0.1uF, unless otherwise specified)

Parameter Symbol Conditions Min Typ Max Units
Output Voltage Vo T, =+25°C 235 240 245 N
lo=5mAto 1A, Pg < 15W, V| = 27.3V 10 38V 230 240 25.0
Line Regulation Regline V=27V 10 38V, Ig = 500mA - 18.0 240
(Note 36) V) =21Vto 33V - 6.0 240
T, =+25°C | V) =267V to 38V - 18.0 240 m
[Vi=30viosev _ 60 120
Load Regulation Regload T, =+25°C, Ig = 5mA to 1.5mA - 15.0 100
(Note 36) lo = 5mA to 1mA - 150 100 mv
lo = 250mA to 750mA B 70 50.0
Quiescent Current 15 T, =+425°C = 52 6.0 mA
Quiescent Current Change Alg lo=5mAto 1A - - 05
V) =27.3V o 38V, I = 500mA - - 08 mA
V| =273V 1o 38V, T, = +25°C 7 = 08
Output Voltage Drift (Note 37) AVQ/AT o =5mA - -15 = mV/°C
Output Noise Voltage Vy f=10Hz to 100KHz, T = +25°C - 10.0 - WiV
Ripple Rejection (Note 37) RR f= 120Hz, Ig = 500mA, V| = 28V to 38V - 54.0 - dB
Dropout Voltage Vorop lo=1A, Ty = +25°C 2 20 = v
Output Resistance (Note 37) 0 f=1KHz = 200 e mQ
Short Circuit Current lsc V=35V, Ty =+25°C - 250 - mA
Peak Current (Note 37) [ T, =+25°C - 22 = A

low duty is used.

Note 37: These parameters, although guaranteed, are not 100% tested in production.

Note 36: Load and line regulation are specified at constant junction temperature. Changes in Vg due to heating effects must be taken into account separately. Pulse testing with
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Typical Performance Characteristics
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Typical Applications
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Typical Applications (continued)

Input L LM78XX 2 J- -0 Output
c 2 R13|Vxx
033 0.1pF
Q Co |
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o=YXX .
(o] -R—‘ +Q
FIGURE 9.

Note: To specify an output voltage, substitute voltage value for “XX". A common ground is required between the Input and the Output voltage. The input voltage must remain typ-
ically 2.0V above the output voltage even during the low point on the input ripple voltage.

Note: C,is required if regulator is located an appreciable distance from the power supply filter.

Note: Cpimproves stability and transient response.

Input Output
o 1 LM78XX 3 °
J_ l e
2 s
< _ 0.1pF 3R
-|—O.33pF llg “ —I—
$re
3
Vd

=5lg
Vo = Vxx (1 Ra/ Ry) + Ig Ry

FIGURE 10. Circuit for Increasing Output Voltage

Input Output
o—ge o
~-|2 0.1uF
¢ = 6 i
s Lm741 -
0.33pF 3 3
£ TN Fioka | CO
Vedd

i 251
Vo = Vxx (1 Ra/ Rq) + Ig Ry

FIGURE 11. Adjustable Output Regulator (7V to 30V)
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Typical Applications (continued)

+LM7809A - LM7810A - LM7812A - LM7815A - LM7818A - LM7824A

LM7805 - LM7806 - LM7808 - LM7809 - LM7810 - LM7812 - LM7815 « LM7818 - LM7824 - LM7805A - LM7806A - LM7808A

Input
o Q1 BD536
1oy
A1 1 3 Output
WA——— LM78XX =0
30 J_IREG lo
Toaa..r 2 T ons
Ry=  Vecor
Vel Irea-lor Bas
lo =lrec +Bay (lnecVeear/Ry)
FIGURE 12. High Current Voltage Regulator

Q1 =TIP42
Q2 = TIP42
Vi
Rsc= 8E02

0.33F

m

FIGURE 13. High Output Current with Short Circuit Protection
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v L e

>
—F),SBUF 2 0. 'IuF-I— 5: 4.7k
COMMON
COMMON
o——
e 4.7
ka
m
o o
-ViN TIP42 -Vo

FIGURE 14. Tracking Voltage Regulator
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Typical Applications (continued)

LM7815

1
+20V l +15V
2

- X

0.33yF o_pr 1N4001
/L + [220F 1F | +

b-24 1 x

1N4001
MC7915

20V 2 3 -15V

FIGURE 15. Split Power Supply (+15V - 1A)

Output
Input
¥
D‘yF-—
2
1 mM7exx  |—o
m
FIGURE 16. Negative Output Voltage Circuit
Input D4sH11 1mH Output
3
:: 470 :E 0 i
pal 1 a
¢ _]_ LM78XX —
.
I 104F A )
+
I 20004F
>
S o050
m m Vi

FIGURE 17. Switching Regulator
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Package Number TO-220

VV2Z8LINT * V8L8LINT * VGI8LINT * VZI8LINT * VOLBLINT * V608LINT*

V808LINT ¢ VO08LINT * VSO8LINT * ¥28LINT * 8L8LINT * SESLINT * CESLINT * OL8LINT * 608ZINT * 808LINT * 908LINT * SOSLINT
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DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY
PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY LIABILITY
ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT
CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES
OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION

As used herein: provided in the labeling, can be reasonably expected to
1. Life support devices or systems are devices or systems resultin significant injury to the user.

which, (a) are intended for surgical implant into the body, or 2. A critical component is any component of a life support
(b) support or sustain life, or (c) whose failure to perform device or system whose failure to perform can be reason-
when properly used in accordance with instructions for use ably expected to cause the failure of the life support device

or system, or to affect its safety or effectiveness.

PRODUCT STATUS DEFINITIONS

Definition of terms

Datasheet Identification | Product Status Definition

Advance Information Formative or In Design | This datasheet contains the design specifications for product develop-
ment. Specifications may change in any manner without notice.

Preliminary First Production This datasheet contains preliminary data, and supplementary data will
be published at a later date. Fairchild Semiconductor reserves the right
to make changes at any time without notice in order to improve design.

No Identification Needed Full Production This datasheet contains final specifications. Fairchild Semiconductor
reserves the right to make changes at any time without notice in order
to improve design.

Obsolete Not In Production This datasheet contains specifications on a product that has been dis-
continued by Fairchild Semiconductor. The datasheet is printed for ref-
erence information only.
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