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EIZArQrH

O1 dIAQopeG NAEKTPOVIKEG CUOKEUEG OTTWG Ol Padio@wvikoi Kal TNAEOTTTIKOI OEKTEG, Ta
MayvnTéQwva, Ta NAEKTPOPWVA, TA CUCTHUATA £VOOOUVEVVONROEWG, TNAETTIKOIVWVIWY
K.A.TT atroteAouvTal atrd €TTi pEpoug Babuidec.

O1 PBaBuideg autég eival evIOXUTEG TAOCEWG Kal 1I0XUOG ONUATWY  OKOUGTIKWY,
POBIOPWVIKWYV 1] TNAEOTITIKWY CUXVOTATWY, QWPATEG, TAAAVTWTEG K.ATT.

KdBe pia amd 1ig Babuideg autég TreplAaufdvel didgopa egaptipaTta OTTwg Trnvia,
avTIOTAOEIG, TTUKVWTEG, B16douGg Kal transistor.

O1 diodol kabwg Kal Ta transistor aroTeAoUv 10 oTTOUdAIOTEPO EEAPTNUA MIOG BaBuidag o€
Mia NAEKTPOVIKA OUCKEUR KOl N €pyooia TOUG aTTaITEl ATTapAITATWS UTTApEn TACEWV
ouvexXoug peupatog diagopwy TINWV. ‘ETol TTapioTartal avaykn XpnOIYOTTOINCEWS TTNYWV
OuveXOUG PEUPATOGC YIO TNV KAVOVIKA AgIToupyia Twv d1apdpwV NAEKTPOVIKWY CUCKEUWV.
H TTapayOpevn NAEKTPIKN) EVEPYEIQ OrUEPA TTAPEXETAI UTTO POPPH €VOAAACOOUEVOU
PEUMATOG AOYW TWV TTAEOVEKTNMATWY TTOU TTAPEXEI QUTO £VAVTI TOU CUVEXOUG PEUMATOG
aQ' evOg OTNV ATTAR KATOOKEUN TWV YEVVNTPIWVY KAl AQ' ETEPOU OTIG MIKPEG ATTWAEIEG KATA
TNV METAQOPA Kal dlavour) Tou.

21NV TTaTPida Pag ) aTTaITOUPEVN NAEKTPIKA EVEPYEIQ TTAPAYETAI KAl dlavEUETAl ATTd TNV
AEH oTtoug diagopoug KatavaAwTéG YE TACEIGS :

a. 220 V yia HOVOQYOAOIKEG KATAVAAWOEIG Kal

B. 380 V yia TPIQACIKEG KATAVAAWOEIG.

H ouxvétnta Tou ev Adyw evaAAaoooduevou peupatog  gival F=50 c/sec.

H TTapatrdvw TTEPITITWON ATTAITEN TV XPNON TWV TPOPODOTIKWY CUCKEUWY YIO TNV KAAN
epyacia Twv d1a@opwV NAEKTPOVIKWV ouokeuwv .H ouvdeon pIag TPOPOOOTIKAG

OUOKEUNG ME TNV TTNYN ac. KAl HPE TNV NAEKTPOVIKI) CUCKeUN dgiXveTal oTo OXAMa 1:

NHCH V TPOOOAOTIKH —  JHAEKTPONIKH
E.P LYIKEYH IYIKEYH

2xAMa 1: H oovdeon Tpo@odOoTIKAG OUOKEUNG dC



OAa 10 NAEKTPOVIKA KUKAWMPATA AEITOUPYOUV E OUVEXEIC TAOEIG. H TAON TTOU £XOUNE OTN
d1d6eon pag eival Ta 220 volt Tou diktUou, n otroia evaAAdcoeTal o€ ouxvoTnTa 50 HZ.
Mpétrel, Aoirdv, yla va TPpoPodOTACOUPE OTTOIOOATTOTE NAEKTPOVIKO KUKAWMPA aTTd TV
TdoNn TOU OIKTUOU VA Tr YETATPEWOUME TTPWTA OE CUVEXN TAOT, MIKPOTEPN i MEYAAUTEPN
TwV 220 volt, avaAoya pe T TTPodIaypaAPES TOU KUKAWMATOS TTOU Ba TPOPODBOTATCOULE.

Ta KUKAWHATA TTOU PETATPETTOUV TNV EVOAAQOOOPEVN TACN TOou OIKTUOU OE CUVEXH TAON
KATAAANAN yia TNV Tpo@odoaia NAEKTPOVIKWY KUKAWUATWY, ovopddovTal Tpo@odoTIKA
KUKAWOTA.

H petatpoTr TnG Tdong Tou OIKTUOU o€ evaAAaooduevn Taon ,d10QopeTIKA Twv 220 volt,
OVOMAZETAl WETAOKNMATIOUOG.

H petatpotr TNG evaAAaooduEVNG TAONG O€ CUVEXT ovOoudZeTal avopBwon.

H avopBwpévn Tdon ecivar ocuvexic MetapaAAduevn. H petaBoAry autry ovouddetal
Kupdtwon. H ouxvotnta autig tng METAROARG ovoudletal ouxvétnra Kupdtwong. H
e€Alelyn TG Kupatwong (  ueiwon) ovoudletar  eEopdAuvon. H  eEopdAuvon
ETTITUYXAVETAI HE TA QIATPA EEOUAAUVONCG.

Ta 1po@odoTIKd yia BeAtiwon NG TAong €€600U TOUG, UTTOPEI va £XOUV KAl KUKAWMATO
puBuIoNG ) oTaBEPOTTOINONG.



NEPIAHWYH

H BaocikOTEPN KATAOKEUN Yia KABE €pacITéEXVn Kal €TTAyyeEAPaTia , ATav Kal gival €va
TPOPOJOTIKG. ZXEDIA TPOPODOTIKWY £xouv OnUOCIEUTEl TTOAAD. 2xeddv OAa Suwg,
avagépovtal o€ atrAr} Tpogodocia. To OCUYKEKPIUEVO OXEDIO EpXETAl va AUCEl Ta
TTPoRAAuaATA TTOU TTapoucidfovTal, OTav KATToI0 KUKAWUA QTTaITEl CUPMETPIKA TPo®odoaoia.
‘ET01, 61aV BEAETE VO DOKIMACETE KATTOIOV EVIOXUTH ) TTPOEVIOXUTH 1) AAAN KATAOKEUN, TTPIV
TNV TOTTOBETAOETE GTO KOUTI, TO TPOPODOTIKO TTOU OAG TTPOTEIVOUNE Ba oag AUCEI Ta XEpPIQ.
To Tpo@odoTIKS TTAPEXEI CUMMETPIKN TAon 2X30V kal pevupa 2x1,5 A, gE TOV KATAAANAO
METAOXNMATIOTH, puBuidovral de kal ol OUO TACEIS ME €va KOIVO TTOTEVOIOUETPO. ZQV
KATOOKEUN €ival atmAf Kal cuptraynig, evw 1o KOOTOG TNG €ival XaunAd. Edw TTpetrel va
TOViooupe OTI UTTAPXEl MOVO TTOTEVOIOPETPO YIa va puBpilel Tnv 1don €£o6dou. O1 duo
TdoeIg £xouv TNV idla atréAuTn TIUr Kal dIaPEPOUV OTO TTPOCNHO



IIpodiroyog

‘Ola To0 NMAEKTPOVIKA KUKADHATO AEITOVPYOV e cuveyeis Taoelg . H tdon mov £xovpe otn d1dbeon pog
(extog amd Tig pmatopieg) eivor ta 220V tov diktHov, M omoin evarrdocetatl o cuyvotnta 50 Hz .
[pémer, howmdv, Yo vo. TPOPOSOTHGOVLE OTOI0ONTOTE NAEKTPOVIKO KUKA®UO 0ltd TNV TAGTN TOL S1KTHOL
VO TNV UETOTPEYOVUE TPMTO OE GLVEXN TAOM, WIKPOTEPN N pHeyaivtepn tov 220V oavdioyo pHe Tig
TPOJAYPUPES TOV KUKADUOTOG OV B0l TPOPOSOTHGOVLLE .

To KOKAOUOTO TOV PETATPETOVY TV TACT) TOL SIKTOOL GE GLUVEYN TAGT KATAAANAN Yo TV TPOPOdOGia
NAEKTPOVIKOV KUKA®UAT®V, OVORALOVTOL TPOPOSOTIKGE KUKADUOLTOL.

H petatpon g 1domg Tov S1KTHOV 08 EVOALAGGOWEVT TAGT OVOUALETOL LETACYNUATIGLOC.

H petatponn g evaliacodpevng Tdong o cuvey ovopdlete avopbmaon.

H avopbmpévn tdomn eivar cuveyng petaforiopevn. H petafoin avti ovopdletol Kopdtmon.

H ovyvémra petafoing, cuyvotnta KOUATOong.

H e&dhenyn g kopdtoong (N peioon ) Aéyetor eEopdivvon. Ta TpopodoTikd, Yo Bertimon g Tdong
€£660V ToVG, pTopEl va £xovv Kol KUKAGMATO pOBiong i otabepomoinong.

2V TOpOKAT® €pyacio. 60 TPAYUOTOTOUIGOVHE M0 OVAAVOY] TOV TPOPOSOTIKOV KOOMG Kol TOV

EMUEPOVG NAEKTPOVIKOV KUKAMUATOV TOV TO OTOTEAOVV.



KE®AAAIO 1

1.1 METAZXHMATIZMOZ

MeTaoxXnuaTioTAG

O petaoxnpaTiIoTAG Traipvel amd 1o OIKTUO TNV IOXU TTou BEAouuE ( O ouvdApTnon MHE Tn TdON
TTOU ETTIOUPOUE ) KA TAUTOXPOVA OTTOMOVWVEL Ta AAAQ TUAuaTa atréd 1o SikTuo.

Ta KUpIa XOPAKTNPIOTIKA TTOU TTPOCEXOUME O€ £VAV JETAOXNMUATIOTH €ival T EEAG -

A)Na €xel TTupfiva KaAAG TToI0TNTAG WOTE va PNV odnyeital oTov KOPO €§ AITiag Twv OTIYHIAiwWY
PEUPATWY TTOU dIappPEOUV TO DEUTEPEUOV.

B)H tdon oto deutepevov va pnv TEPTEI KATW ATTO TNV TIYA YA TV OTTOia £XEI UTTOAOYIOTEI, TNV

OTIYMA TTOU TPORAEI TO PEYIOTO UTTOAOYICHEVO PEUNA.

1.2 MeTaoXnUaTioTAG uttoRIBACHOU

oxnua 1
Me TOV METOOXNUATIOTH TOU OXNAMOTOG 1 PETAPEPOUME TNV 1I0XU ATTO TO TTPWTEUOV TUAIYUO OTO

OeuTEPEUOV UE UAYVNTIKR CUZEUEN.
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oxnua 2

TuAiyovTag 1O TTPWTEUOV TTMVIO TOU HETAOXNMUATIOTH ETTAVW OE C1dNPOoUayvnTIKO TO
TPOQodOoTOUNE (OXAMA 2) YE TNV avaAoyn Taon tnG TNynS (V1). MNa mo éviovn ouleugn
TUAiYyOUME OTO D10 UAIKO Kal TO OEUTEPEUOV GTO OTTOI0 CUVOEETAI TO YOPTIO PaG . 'ETol OAn oxeddv

N MayvnTIKA por TOU TTPWTEUOVTOG (TTOU QVATITUCCOETAI OTO TTPWTEUOV TTNVio) TrTEpVA aTTd TO

deutepelov TTNVIO.

H epappoyr evaAAacodpuevng TAONG OTO TTPWTEUOV ETT TTpoKaAei oTov atmd oidnpo TTupAva pia

MayvnTik pory. To payvnTiko TTedio TTou dnuIouUpYEiTal ETTAYEI hia TAon oTo deuTePEUOV Ea TNG

idlag ocuxvoTnTag he TNV ETT Kal 10XUEl N oxeéon

Ena=4,44+feNeFe10™ (VOLT) (1)
f = n ouxvérnra oe Hz
N = apIBuo6g OTTEIPWV
F = evepyog diatopr) TTUprjva
B = payvntikA eTaywyr) (TESLA)
H oxéon (1-1) ME TV JayvnTIKE eTTaywyr o€ GAUSS eivai :
En=4,44¢fsNeFeBe107® (1.2)
Otr0U : N ouxvoTnNTa O€ HZ
n d1aToUr Tou TTUpAva o CM? =
Kal N MayvnTikA eTTaywyr oe GAUSS

H ox€on (1-1) yiveral YEVIKA : N_ L
"E 444-f-F-B

Kal yia ouxvotnTta = 50Hz €xoue:



N 10*

45
= = oTreipec)/(volt
E 44450.F-B F-B (omeipeg)/(volt)

BAétroupe Aoitrdv 611 0 apIBuodg oTrelpwy avd Volt egaptatal atrod tnv diatour} F Tou Truprjva.
XpAon Tou NETAOXNUATIOTH:

O peTaoxnMaTIOTAG £XEI TTOAEG Xpriocis (aviwwon — utroBIBacud Tdong, METPNON PEUMATWY OE
OikTUQ UYPNAWYV TACEWV, OTIG TNAETTIKOIVWVIEG, OE OAeG OXEDOV TIG NAEKTPOVIKEG OUOKEUEG K.A.TT).

1.3 ATTwAsleg atrd oidnpo

O1 aTTWwAEIEG AUTEG TTPOEPXOVTAl ATTO TO UAIKO TOU TTupriva Kal TIG avTIAapBavopaoTe 6tav

OKOUMTTWVTAG TOV TTUpAva, PBAETToupe OTI {eoTaivetal. 'Exoupe O OU0 €I0WV OTTWAEIES
o1dr)pou(Tou TTUPvVA).
a) Aivopeupata Poukw : MTopoUue va TTouuE atrAd 6T ueTAaBAAASUEVNG TNG PAYVNTIKAS PORS
dnuioupyouvtal otov TrupAva i pépoug Tnyég (H.E.A.) ammd emaywyr) hE atmoTéAeoua va
dnuioupyouvtal peupara. ‘Etol xdvoupe evépyeld. To XAOIMO TNG EVEPYEIOG AUTHAG TO
avTIAapBavéuacTe Pe TRV BepudTNTA TTOU AVATTITUCCETAI GTOV TTUPHVA .

O TTEPIOPIOPOG TNG ATTWAEIAG QUTAG ETTITUYXAVETAI JE TNV XPNOIMOTToINoN EAacudaTwy (oxAua 3)
ylo TOV OXNUATIOMO TTUPAVWYV Kal Ol cupTtrayoug UAIKou. ‘Evag etmi TA€ov TTapdywv TTou
ETTNPEACEI TIG ATTWAEIEG OIVOPEUPATWY Kal TIG AUEAVEI gival Kal n ouxvetnTa.. [M"auTd OTIG UYNAEG
OUXVOTNTEG Ol PETAOXNMATIOTEG €XOuVv €I0IKO TPAOTTO KATAOKEUNG TOU TTUpriva At KOKKOUG
MOVWHEVOUG METAEU TOUG.
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B) Mayvntiki uotépnon : Eival 10 @aivoéuevo Katd 10 OTToio HEPOG TNG MAYVNTIKAG ETTAYWYNG

€€akoAouBEi va uttdpxel, evw undeviotnke n évraon H Tou Tediou TTOU TNV TTPOKAAECE.

1.4 AtTTwAegleg atrd XaAKo.

O1 aTTWAEIEG QUTEG TTPOEPXOVTAI ATTO TIGC WHIKEG AVTIOTACEIS TWV AYWYWVY PE TA OTToia TUAIYyOUuE
TO TpwTelov Kal TOo Oeutepelov.  AUTEG TIC OTTWAEIEG TIG KaTaAaBaivoupe ammd Tnv
avaTrTuooOuevn BepudTNTA OTOV PETAOXNMUATIOTH. [MPETTEl va £XOUME UTT'OWN Mag OTI étav dev
UTTAPXEI QopTio (OXAMA 4) 0T0 DeUTEPEUOV, TOTE O ATTWAEIEG ATTO XAAKO Eival TTAPA TTOAU PIKPEG,
emeIdf] oTNV €v KeVO Asimroupyia, | oTnv AsiToupyia Xwpig @opTio amd 10 TTpwTeloV TTEPVA TO
MIKPOTEPO PEUPA TTPWTEUOVTOG, TO OTToio €ival 10 5% péxpl 10 10% Tou peupatog (13 ) oTo
TTPWTEUOV VIO TTARPES PEUMA DEUTEPEUOVTOG.

1.5 ATTWAEIEG ATTO HAYVNTIKE OKEDAON
Ogeihovtal 01O OTI HEPOG TNG MAYVNTIKAG PONRS ( oXAMA 5 ) TTou dnuIoUPYEITAI OTO TTPWTEUOV
Oev TePVA 0TO dEUTEPEUOV.

! =
—— | f 1
| ——— wiRdN 2
) ) i
e 11
dzyvnTunn Pod
Pofy and
on
oxnua 5

270 TTOPAKATW OXAMA 6 €XOUME OPICHEVA OTOIXEIO TOU WETAOXNMATIOTH Kal TIG METAEU TOUG

OXEOEIG AV UTTAPYOUV.
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Vi = 1don TPWTEUOVTOG TTNViou ( TUAIypaTog )
V, = 140N deUTEPEUOVTOG

l[1 = pEUPA TTPWTEUOVTOG Z1 = OUVOETN aVTIOTOON TTPWTEUOVTOG
I, = peupa OeUTEPEUOVTOG Z, = oUVOETN avTioTaon deUTEPEUOVTOG
N; = OTTEIPES TTPWTEUOVTOG N = AOYOG JETACKNMATICUOU

N, = OTTEipEG OEUTEPEUOVTOG P = 10x0g YETAOXNUATIOTA

P :V1.|1=V2.|2

NVl N2
V2 - I1 - N2 - ZZ
F 4
| |
| 1 l 2
R Tt s | I 1] I ARETEIRTOT 5
= T s 1 [ 5, 2
_Dd_ “1 2 2 e
- I ‘. l >
| R ! i
I, ! I 25
EEE TR 7 y 2 —
oxnua 6
1.6 YTroAoyiopdg petaoxnuaTtioT uttoRIBacpou XapunAng 10006
=€POUE OTI 0 YEVIKOG TUTTOG TNG I0XUOG Eival :
P = V2 b |2
MNa avopBwon GPwG Kal ETTAYWYIKG QiATPO 0 TUTTOG YiveTal :
P=15¢V,(rus)® l2(rMs)
MNa avépbwon kal xwpenTikd QIATpo o TUTTOG YiveTal :
P=2,2¢V;(rus).l2(rMS)
ATTO TNV HOP®r] TOU TUMTTAVOU KAl TOU TTUprva Tou oxnuatog 3 , PBAETToupe OTI O€

METAOXNMATIOTH MIKPAG I0XUOG XPNOIYOTTOIEiTal N opBoywvia poper) diatourng mupriva. H
KQVOVIKA TIPA TNG diatoung F Tou TTuprjva gival atrapaitnTn, yia va SIEABEI N payvnTikr por) Kal
va €XOUME peTaoxnuaTtiopud TG Ioxuog. Me Tov 6po Fr opifoupe TNV TTPAYMATIKY dIATOUA TOU
TTUpAva, av dnAadr evwoouue OAa Ta QUAAA Kal OXNMATIOOUME TO aTTalToUuevo euBaddv Fr
(CM?). Me Tov 6po Fa opifoupe TNV diatopr] TTou oXNUATiZeTal, 6Tav Ta GUAAG TTou atroTeAoUV

TOV TTUPAVA OVWOOoUV.
11



H yevikA oxéon utrohoyiouoU Twv diatopwyv oe CM? ( TeTpay. €kar. ) eivai :

Fr=1,2+ P!

Fa=1,32¢pP"?
Me yvwoTA TNV 100 Kal TV diatoury F atrd tov ivaka 1 dlaAéyoupe Tov KATAAAnAo TTuprva
TTOU UTTAPXEI OTO EMTTOPIO.
M'vwpiCovtag Tnv diatoun Fr gTopoUpEe va Bpoupe Tov apiBud Twyv otrelipwyv avd VOLT (N1/V kal
N2/V) Kal To OUVOAIKG apIBud OTTEIPWYV OTO TTPWTEUOV Kal oTo deutepevlov. O apiBudg oTTEIpwv
OTO TTPWTEUOV Kal TO deuTepeUov e€apTdTal pev atrd Tnv dlaTour} TOU TTUPva, TNV ouxvéTtnTa,
OaAAG Kupiwg e€aptatal atrd TNV hayvnTIKA ETTAYWYR, N TIMA TNG otroiag SIaAEyETAl £T01 WOTE VA
MNV TTOPAPOPPUWVETAI N HETACYXNUATIOPEVN TAOT).
1° TpOTTOG UTTOAOYIOWOU CTTEIPWY, Yia JayvNnTIKA eTaywyr B= 1 TESLA

O1 otreipeg avd VOLT oTo TTpwTtevoV gival :

N, 4725
V Fr
Kal 0TO DEUTEPEUOV AOYW OTTWAEIWV :
N, _50
V Fr
2°¢ 1pOTTOG UTTOAOYIOMOU OTTO BIOTEXVIEG :
N, _ 45 N, 450

vV K V Ry
3% 1pOTTOC UTTOAOYIOMOU ATTO YEPUAVIKEG KATOOKEUEG :
AapBavetal n gayvntikA eTaywyr B = 1,2 TESLA Trepitrou Kai :

_ 45 _ 45 375
Fo-B Fr-12  F

N1

270 deUTEPEUOV AOYW ATTWAEIWY auédveTal o apIBunTAS KATd pia povada :

\, = 45:10266 _ 385
TR 12 Ry

4°¢ 1pomog atmd 10 BIRAI0 Tou DIETER NUHRMANN BA£tToupe aTtov mrivaka 3 oo atrAoTTole
TOV UTToAOyIouO yia KABe TTupriva. [a mapddelypa Aoirrdv av diaAEyape évav TTupriva 10X00G
205 VA, Ba doupe 10 KABe ¢nTOUPEVO TTOU XPEIAZETAl, TTPOCEXOVTAG TO oXAua 1. [eviKa Opwg
divel 611 n payvnTIKr €TTAYWY) €ival repitrou B= 1,4 TESLA.

Ol oTEipEg TTPWTEVUOVTOG Eival :

10° 32175
444.50-F,-14  F

12



OpiCel 6uwg cav diatoun Fr 10 yivouevo cef TToAAaTTAQCIalduEVO €TTi €vav OuvTeAEOTH =0,94
AOYw Ba@rc Twv eEAaCUATWY. Apa 0 YEVIKOG TUTTOG Eival :

34228
FR

N =

A
T
= ¢
!
v
— O ——

oxAua 7

5° TPOTTOC O TNV YVWATH I0XU P TOU YETAOXNMATIOTH, TI YWWOTEC TACEIS V1 Kal V2 dpa Kal Tov
Abyo N, Bpiokoupe Ta peupata TTou dlappEouv To TTpwTEUOV ( I1) Kal To deutepelov (1 ). Ao
TOV TTivakKa 2 Bpiokoupe yia KABe éviacn TI cUpha Ba XPNOIUOTTOINCOUKE OTO TUAIyUA KABE
TTRviou. Ta KABe peupa Aoirév BPICKOUKE TNV TTI0 KOVTIVH KAl MEYAAUTEPN SIGUETPO CUPHATOG
o€ XINooTd. T1pETrel va EEPoUPE OTI T CUPPATA TOU TTiVOKA 2 €ival JOVWHEVA PE EMAYIE, YI'AUTO

ol AKPEG TOUG TTPETTEI va EUBOUV KAAG Kal va yavwBouv pe KaAdI yia TEAEIQ ETTAPH.
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KEDAANAIO 2

ANOPOQZH
Eival pia ouokeur) TTou JTTOPOUME VA PETATPEYOUUE TO EVOANACOOUEVO PEUPA OE PEUMA TTOU VO

EXElI MOVO pPIa opd,dnAadr] O CUVEXEG PEUNA .

‘Exoupe duo €idn avopbwong a} ATAA avopBwon B} ATAR avopBwon

2.1.a. ATTA avopbwon

O1wg &€poupe 6t1av pia diodog TroAwvetal opBd (n Tdon avodou eival katd 0,7 V peyaAuTtepn
MG KOoBOdoU) TTaPOUCIAEl MIKPR) avTioTaon Kal dyel, evw OTav TTOAWVETAI AVACTPOPA
TTAPOUCIAdel ueydAn avtiotaon kal dgv dyel. Auth) n cuptrepipopd tng d16dou, dnAadr n
MOVOTTAEUPN AywYINOTNTA TNV KAVEI XPHOIUN 0 KUKAWPATA avopbwong.

21N avopBwaon xpnolyoTtrogital n Tdon tou diktuou TG AEH, n omoia wg yvwoTtév eival
NMITOVOEIONG KAl OTABEPAG EVEPYNG TIMAG 220V imst10% pe ouxvétnta 50Hz. Ereidry autr n 1don
gival yeydAn, xpnoigotrolouvtal oxeddv TdvtoTe petaoxnuatioteg (M/T) yia Tov uttoRIBACUO TNG.
H Ttrepiodog NG kKupatopopeng autrig eival T =1/F=1/50Hz=0,02 sec 1} aAAiwg 20 msec. AnAadr

o€ Xpovo 20 msec £XOUpE HIa TTAPN BETIKA Kal apvnTIKr evaAAayH.

2.1.8. ATTAR avopBwon Xwpig TTUKVWTA e§odAuvong

21nv atrAr} avépBwon cuvdéetal pia diodog ato deutepeuov Tou M/T, o€ yia tdon V1 tou gival
eVOANOOGCOUEVN KAl £XEI TN HOPPH TNG KUUATONOPPAG (A) TOU OXAMATOS 7.

Ortav €xoupe BeTIKA nuITTEPiIOdO, N Tdon Vj TTou eupavidetal oto deutepeuov Tou M/TExel TO (+)
EMAVW Kal 70 (-) KATw. H diodog ToAwveTal opBA Kal Aayel (MOAIG n Tdon avédou EeTTepAoel Ta
0,7 V wg Tpog TNV KABodo), e aTTOTEAECUA va KAEIVEI KUKAWMA Kal VO £XOUME PO PEUPATOG
amrd 10 (+) ™¢ V] diapéoou NG d16dou, TNG avriotacn gopTiou Ry Kal TTAAI TTiow oT0 () TNG
mnNyns. H porp tou peupatog dnuioupyei pia Tdon ota Akpa TG Ry pE TN pop®n NG
KupaTopop®ns (B) Tou oxAuatog 7. ZTnv apvntiki nuimmepiodo tng V n diodog TToAwveTal
avaoTpo®a Kal Oev Ayel YE QTTOTEAEOUA va [N TTEPVAEl PEUUA ATTO TO QopTio Ry Kal n Tdon va

gival undeév.
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220V \ '
50Hz V1 ol

ZxAMa 5: KOKAwpa otTAfg aveplwong Xwpig TTUKVWTH £§opdAuvong

Autd 1O pelpa TTou péel pEoa atd 1o QopTio pévo oTn BeTIKA NuITTEPiIodO ovopdadeTal
nUIavopBwuévo peupa KAl n  avriotolxn TAon oTa dKpa TOU @QOPTioU OvouAdZeTal
nuIavopBwuévn Taon. H 6An diadikaoia ovopdletal nuiavopbwon | atrAf avopbwon
avopBwon pIooU KUPATOoG.

2.1.y. ATTA} avopOwon pe TTUKVWTH £§opdAuvong

Av Twpa ToTToBeTNBEI £vag TTUKVWTHAG, TTAPAAANAa Pe Tnv avtiotaon Ry éTTwg @aiveTal oTo
oxnua 161 0TN BETIKN NUITTEPIODO KAl PEXPI VA TTAPEI TN MEYIOTN TIUA, O TTUKVWTAG QOPTICEl
ypriyopa otnv 1don Kopuerg atmd tnv mTnyrn YEoa atro tn yikpn avriotaocn tng d1édou TTou
Ayel, peiwpévn BERala katd 0,7 V' TTou Kpatdel ata dkpa TG n diodog (2°° kavovag
Kirrchhoff). 'Etol av n tdon kopu@rig V, TNG TNyAg Vj eival 1r.X. 10 V, 161 N dvodog Tng
01600u e1eIdn akoupTrdel otn Vj Ba €xel 10 V, n kaBodog duwe Ba £xel 9,3 V n otroia ivail

Kal TAON TOU TTUKVWTH, YIaTi autdg aKOUUTTAEl 0TNV KABodo TnG diddou.

1N4001

P T

200 36ve RLS == vae vt

COJ7

ZxAHa 6: KokAwpa atrARg avopBwong e TTUKVWTH e§opdAuvong
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Kabwg n tdon V, apxioel va peiwveral, n 6iodog tavel va dyel, yiati n dvodog £XEl
MIKpbTEPN Tdon atrd 0,7 V wg Tpog Tnv Kdbodo. N.x. 9,9 V n dvodog, 9,3 V n kaBodog.
ATT6 10 onueio autd (oxAMa 7y)., n diodog dIOKATITEI TO KUKAWWMA PE TNV TTNYR Kal To 4évo
KUKAWWO TTOU OTTOMEVEL €ival QUTO TOU TTUKVWTH WE TNV avTiotaon Ri. ‘ETol 0 TTUKVWTAG
EKQOPTICEI apyd pEca atrd TN PeYAAn avriotaon @opTiou R . H apyr ek@dpTion @aiveTal Ye
O OPICOVTIWKEVN KAWTTUAN (oxnua 7 y). H ek@dprion Oa ouvexioTei PEXPI va
gavaouvdeBei n TNy 0TO KUKAWWPA PHECw TRG d16dou. Autd Ba cupBei oTo onueio B, 6tTou
n €mopevn BeTIKA NUITTEPIodOG TNG TNYAS Ba TToAwaoel Kal TTaAI opBd Tnv diodo divovTag
NG oTnv avodo 0,7 V TepiocdTepn TdoN atmd 60N €xEl €KEivn TN OTIYUA N KGBodog ) o

TTUKVWTHG TTou gival TrTapdAAnAa. O KUKAOG auTdg eTTavaAauBAVETAI CUVEXWG.

(@)
t
)
t
VP yVide Vrip(max) i ™)
J l Vri;l(min)l‘ 5 E
_____________ i > 1

r"
=3
~_

2xAMa 7: (o) Taon dikroou AEH, (B) arTAf} avépBwon Xwpig TTUKVWTH E§opdAuvong Kai

() a1TA} avopOwon ME TTUKVWTHA E§odAuvong
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H porj Tou peupatog yEoca amrd TNV avriotaon gopTiou Ry, dNUIOUPYEi Jia TACON TTOUEXEI TN
MOP®r) Tou OXAUATOG (Y) TTaxId ypauur). H 1don auth Aéyetal Tdon Kupdatwong (Viip),
MTTOPEl va PeTPNBEl YE TTAAUOYPA@O OE TIUA P-p KAl XOPOKTNPIZEl TNV TToIOTNTA TWV
TPOPODOTIKWY UE TO CUVTEAEOTH KUMATWONG ().

r=[Vrip(rms)/Vdc]*100%

oT1TOU:
r 0 OUVTEAECTNAG KUPATWONG

V rip (rms) n 1don KUPATWOoNG O€ TINA rms

VD¢ N 1don €€6dou pe TTUKVWTN (dkpa TNG RL) TTou peTpdTtal ue BoAtdpeTpo DC.

H oxgon trou ouvdgel TNV rip(p-p) HE TNV rip(rms) €ival
Vrip(rms) ~ Vrip (p-p)/ 2sqr3

O1Ww¢ €idape 0 TTUKVWTAG eKQopTiCel oTo didoTnua T1 kal gopTilel oTto didotnua T,. To
dBpoiopa T1 + T2 cival otaBepd Kal ico e T TTOU €ival N TTEPIODOG TG CUXVOTNTAG TNG
AEH. Av BdAoupe hEYaAUTEPO TTUKVWTH, Ba dEXETAI TTEPICTOTEPA QOPTIA Kl Ba EKPOPTIZEI
o apyd. Av BdAouue peyaAUTepNG TIMAG avTioTaon Kal TTAAI 0 TTUKVWTAG Ba eKQopTilel
o apyd péoa atrd auTrv. ZUVETTWG Kal OTIG dUO TTEPITITWOEIG TO T1 Ba yeyoAwaoel, To T2

Ba YIKpaiVel KAl N KUPATWON Kal auTr) 8a JIKPUVEI

21



2.1.5. AittA} avopOwon

H ditTAr) avépbwaon ptropei va yivel ye duo TpoTToUG, £iTe e duo dIGDOUG, EiTE UE TEOTEPIG
01600uU¢. Oa £EETACOUNE AUTOUG TOUG DUO TPOTTOUG XWPIOTA.

2.1.8.1. AimrAf avopBwon pe duo d16doug

21n OITAn avépbwon pe duo di1ddoug cuvdeovTal ol duo diodol oTo deutepelov evog M/T,

0 0TT0i0g duWG TTPETTEl va £XEI OUO TUAIyPATA YE peaaia Ayn OTTwG @aiveTal oTo oXfua 8.

220V Vi
\b

D1
4001
I
° 4
D2
1N4001 R Vde
q
o

IxAua 8: ArTAf avépbwon pe duo d16doug

To kABe TUAIypa atroTeAei EexwploTh TNy PE Taoelg V1 kai V2, idlou pétpou e diagopd
@dong 180° Otav e@appooTtei N hia NUITTEPiIodOG TNG TAoNG Tou BIKTUOU OTO TTPWTEUOV
Tou M/T, ota deutepelovTa TUAiypaTta Ba eu@avioTouv ol TAoelg Vj Kal Va2 0TTwG @aiveTal

ota oxfpata (a) kal (B). Ztnv AAAn nuirrepiodo TNG TdoNng Tou BIKTUOU Ba EuPavIOTOUV

avdtroda.

T

R

° 4
Vdc

oV

S el
14

ZxAMa 9: ToAIKOTNTEG KATA TN SITTAR avepBwaon pe 800 d16doug
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O1 diodol ouvdéovTal pia o€ KABe TUAIyPa, dnUIOUPYWVTOG dUO EEXWPIOTA KUKAWMATA
aTrAG avopBbwong TTou doulelouv eVaAAGE. ZTn BeTIKr nuITTepiodo douAevel pévo n D1
Kal oTnv apvNnTik poévo n Dz . H tdon tou TeAIKA avopBwveTtal €ival Tou evodg POvVo
TUAiypaTtog Tou M/T.

Ag utTOBEé00UpE OTI eP@avIeTal TTPWTA N BETIKN NUITTEPIODOG, O TTONIKOTNTEG €ival dTTWG
@aivovtal oto xAua (a). To (+) emavw, T10 (-) KATW Kal To (0) oTn péon. To (0) arroTeAei
Kl TO ONUEIO avapopdg TwWV PETPHOEWY Jag, dNAadr) Tn yeiwon Tou KUKAWPATog. Ao TIg
1doeig V1 kai Vo, yévo n V1 gival evepyn) yiati ToAwvel op8d tnv D1 kai dnuioupyeitai
KUKAWMQ, evw N Vz gival avevepyn yiaTti TToAwvel avdoTtpo@a tnv D, kal g dnuioupyeital
KUKAWWA. ETTOPEVWG UTTAPXEI KUKAWMPA hETAEU +V; D1 R, Kal TO peupa Ba akoAouBroel
10 OpbpO TOU.

Ag utToBE00UNE TWPA OTI EPPAVICETAI N ApVNTIKY NUITTEPIODOG, o1 TTOAIKOTNTEG Eival OTTWG
@aivovtal oto Xxrua (B). To (-) emdvw, 10 (+) KATW Kai 1o (0) TTAAI oTn péon. ATTO TIG
Tdoeig V1 kal V,, gévo n V, gival evepyn yiati TToAwvel opBd tnv D, Kal dnuioupyeital
KUKAwpa, evw n V1 gival avevepyn yiati TToAwvel avaotpo@a tnv D1 kar de dnuioupyeital
KUKAWWA. ETTOPEVWG UTTApXEl KUKAWPO PETOEU +V,, Do, Ry Kkal (B8). To peupa Twpa Ba
aKoAouBroel To dpouo Tou ZxAuarog (B).

BAEtToupe 611 pia Asitoupyei n pia 8iodog Kal pia n dAAn. To pevpa (1) dpwg kai oTig duo
TTEPITITWOEIG TTEPVAEI JECA aTTO TNV avTtiotaon Ry pe v idia @opd. ‘ETol n tdon 1ou
TTAipvoUlE OTNV £€000 €XEI TN HOPPH TNG KUPATOPOPPNG (Y). AuTd TO peUua TTOU PEEl PEOT
atrd 10 QopTio OVOUAZeTal TTANPWS AVOPBWHEVO peUPA KAl N AvTioTolXn TAon oTa dKpa
TOU QOpTiou ovouddZeTal TTAAPWS avopBwpévn Taon. H 6An diadikacia ovopdletal SITTAR
avopbwon.

Av TTpoc€goupe KA Tnv avopBwuévn Tdon, Ba TTapaTnPeriooupe OTI AQUTA €XEl TN MIOH
Tepiodo amd autAv TTou e@appooape, €xel dnAadh Tn diTAdoia ocuxvotnta (100 Hz).
€TTioNg N PEYIOTN TAoN TToU Traipvoupe gival n yior atmoé éon Bydalel o M/T atrd 10 €va Tou
dKkpOo wg 10 AAAO.

23



Vp

LT

-

Vrip(max)

ZxAua 10: (a)Tdon duktiou AEH, (B)Tdon otnv £€§080 TOU HETAOXNHMATIOTAH

(y) O1ImrAn avépbwon Xwpig¢ TTUKVWTAR £§opdAuvong kai (8) diITAR avopbwon  He

TTUKVWTI £§0pAAUVONG
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2.1.8.2. AitTAR avopbwon HE YEQupa

21N OITTAR avopBwon pe yépupa cuvdéovtal TEooepig diodol oTo deutepelov evog MIT,
Xwpic yeoaia Ayn étTwg @aivetal oto oxfiua 11.

V1 - O 4

D4 D3 %RL vout

| I

o

ZxAMa 11: AiTAR avepbwon ME yEQupa

O1 diodol cuvdEovTal wg €€AG: o1 duo diodol .. D, Kal D3 Pe TIG KABABOUG EVWHEVES VO
atroteAoUv Tnv €€0do (+). O1 dAAeg dUo diodol D1 kal Dy PE TIG AVODOUG EVWHEVES VO
atroteAolv TNV £€€0d0 (-). TEAOG evwvovTal JETAEU TOUG Ta QU0 QUTA CUMTTAEyUATa Kal Ta
onueia TNG évwong Toug cuvdéovTal oTo deutepelov Tou M/T. PETALU TWV onuEiwy (+) Kal
(-) ouvdéeTal To QopTio R..

Ag utroBEéooupe Twpa OTI ePavieTal TTPWTA N BETIKA NUITTEPIODOG, OI TTOAIKOTNTA OTO
deutepevov Tou M/T gival 6TTwg @aivovTal oto oxfua 12a. To (+) emdvw, 10 (-) KATW. OI
diodol D, kai D4 TToAwvovTal opBd kal dyouv, v ol D1 kail D3 TToOAwvovTal avdoTpopa
Kal Oev dyouv. OTroTE dnuIoupyeital KUKAwUa peTagyu + V1, Do, R, D4 kai — V1. 10
peupa Ba akoAoubrioel To dpOUO Tou OoXAMATOG (a).

21NV apvnTIKr NUITTEPiIodO, o1 TTOAIKOTNTA OTO deuTepeUov Tou M/T eival dTTwG @aivovTal
oto oxnua (B). To (-) emdvw, 10 (+) KATW. OI diodol D1 kai D3 TToAWwvovTal opBA Kal
dyouv, evw ol D, kai D4 ToAwvovTal avdoTpopa kKal dgv dyouv. OTTOTE dnuioupyeital
KUKAwPa pETAgU +Vis D3, R-L, D1 kai =V1 10 pevpa Ba akoAouBrioel 10 dpOPO TOU

oxnuarog (B).
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(@) ®)

ZxAua 12: AITAR avopbwon ME yEQupa (a) BETIKA NUITTEPiIOSOG Kal

(B) apvnTiK nuItTEPiodog

BAETTOUPE AOITTOV OTI 0T MIa NUITTEPiIODO AsiToupyouv ol duo diodol Kal otV AAAN o1 AAAEG
duo. To peupa () dpwg kal oTIG dUO TTEPITITWOEIG TTEPVAEl €A aTTd TNV avTioTaon Ry PE
TNV idla @opd. ET0l n Tdon TTOU TTaipvOUME OTNV ££000 €xel Kal TTAAI TN HOPYR TNG
Kupatodop®As (y). To pedpa TTou peEel HECA QTTO TO @QOPTIO OVOMAZETAl TTARPWG
avopOwuEVO peUpa KAl N avriotolxn TAon OTA AKPA TOU QOPTiOU OVOUACZETAl TTAHPWG
avopBwpévn Tdon. H 6An diadikaoia ovoudleTal avopbwon HE YEQupa.

2.1.8.3.A1TTAR avopBwaon ME TTUKVWTH E§opaAuvong

Av TWpa TOTTOBETNBEI £vag TTUKVWTHAG, TTApdAANAa Pe Tnv avtioTacn Ry 6TTwg @aiveTal 010
oxAua 13 T16t1e pe TNV idIa AOYIKY TTOU €iTTAPE OTNV TTponyouuevn Trapdypago Ba

TTAPOUNE TNV KupaTopop®r (d)

]

ZxAHa 13:AITAR avepBwon ME TTUKVWTH E§opdAuvong
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21N BeTIKN) NuUITTEPiIOdO Kal PEXPI va TTAPEI TN WPEYIOTN TIUK, O TTUKVWTHG QOPTICEl ypriyopa
oTnVv 1Aon Kopu®ng atmd Tnv TNy pEca atrd TN JIKPA avriotacn Twv duo di6dwv TTou
dyouv, pelwpEvn BERaia katd 1,4 V TTOU KpaTdve OTa AKpa Toug ol diodol, onueio A.
KaBwg n 1don sicédou apxiel va peiwvetal, ol diodol TTavouv va dyouv Kal O TTUKVWTHAG
EKQOPTICEl apyd PECA aATTO TN MEYAAN avtioTtaon @optiou Ry, PEXP! TO onueio B. otnv
apvnTIKA NUITTEPiIodo, Eava@opTilel 0 TTUKVWTAG OTNV TIUA KOPUPNS PECa atTd TIG AAAEG
duo di16doug péExpl To onueio [ kal 6Tav n 10N €10600U TNG APVNTIKAG NMITTEPIGdOU
apxioel Kal auTtr) va PelwveTal, ol diodol TTalouv va Ayouv Kal 0 TTUKVWTAG EKQOPTICEl PEXPI
10 onpeio A, O KUKAOG auTOG ETTAVOAANPBAVETAI CUVEXWG.

H tdon Kupdtwong Vi TTou dnuioupyeital 0w gival ca@wg PIKPOTEPN ATTO AUTHV TNG
atTAng avépbwaong, YIOoTi O TTUKVWTHG EKPOPTICEl PME TOV D10 puBud pev aAAG OTO PICO
Xpovo amd 611 otnv atAr} avépbwaon, emouEVWG OTav £€pBel n eTéuEvn nuITTEPIodOG
BPIOKEI TOV TTUKVWTA YE TTEPICCOTEPA POPTIA KAI CUVETTWG ME MEYAAUTEPN TAON.
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KE®AAAIO 3

3.1 FENIKA

‘Exovtag KAveEl OTO TTPONYOUMEVO KEQAAQIO AETTTOPEPr) AVAAUCH, TOV ETTIMEPOUG
KUKAWMATWY TTOU aTTOTEAOUV €va TPpo@oOoTIKO, O QUTO CuvowiovTag auTd TTou
MABaue Ba EeKIVIIOOUUE va KATAOKEUAZoOUPE BewpnTIKA £va TPO@ODOTIKO, va doUuE
a1ré TTOoId EEaPTHMATA ATTOTEAEITAI KAI TTOI0G 0 POAOG TOU KOBEVAG.

3.1.1 TO1TOI TPOPOBOTIKWV

Ymdapxouv 1ToAAoi TUTTOI TPO@OJOTIKWY. Ta TepIccOTEPA Eival OXEDIAOUEVA va
MeTaTpETTOUV  UWNAR TAon AC oOg pia  KATAAANAn  XapnAoTepn WOTE  va
TPOQPODOTAOOUPE NAEKTPOVIKA KUKAWMOTA KOl OCUOCKEUEG. To ouUvoAo TOU

TPOQYODOTIKOU WUTTOPEI VO  OTTEIKOVIOTEI O€ MTTAOK  Jidypapua  OTTWG  QaiveTal

TTAPAKATW.
[EVAN %
N
‘ =K
AIKTIO E i A
—- % f T
B
METAZL/THL J T — Zj W BIATPO

2x.1:M1rAok didypapua TpopodoTIKOU

MetaoxnuaTioTrg : PuBpilel Tnv o1dbun AC peTacxnuatifoviag Tnv Kupiwg tdon
(220V) ot pikpdTEPN A HEYAAUTEPN.

AvopOwTAG : MeTaTpétrel TRV evaAhacodpevn 1don (AC) oe cuvexr Taon (DC).
ESopdAuvon : Meiwvel tnv kKupdtwon tng DC tdong TTou eu@avidetal PJeTA TNV
avépbwon.

2raBepotroIinTAG : EZaAeipel v Kupdtwon diatnpwvTag otabepry Taon €g6dou

avegdpTtnTta aTmo TIG PETABOAEG TOU PEUNATOG.
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3.2 MeTaoXnUATIOTAG

O peTaoxnUATIOTAG EKUETAAAEUETAI TOUG VOUOUG TNG ETTAYWYNG KAl JETACXNMATICEI
TO OTOIXEIA TOU PEUNPATOG, TNV Tdon V kai Tnv évraon |. Aeitoupyei povo ue AC 1don
Kal atroTeAcital amd dUO 1 TTEPICOOTEPA TUAIYUATA, TO TTPWTEUOV TTOU TPOPOJOTEITAI
atrd tnv Tdon Tou BIKTUOU Kal To deuTepeUoV A Ta deuTeEpPEUOVTA TA OTToia divouv
MIKPOTEPEG 1 MEYAAUTEPEG TAOEIS. Ta TUAiypaTa TUAiyovTal yUpw atrd €va UAIKO pE
Bdaon T10 ©Idnpo, TOV TTUPHVA, TTOU BonBdel TO HPETACXNUATIOMO aQugdvovTag Tnv
auTteTaywyr. Av 10 OtuTtepeuov Oivel PEYOAUTEPN TAON EXOUME WETACXNMATIOTES
aviywong T1dong, av To Oeutepelov  divel MIKPOTEPN TAON €XOUME TOUG
METAOXNMATIOTEG UTTORIBACHUOU TAONG Kal TEAOG av Ta deutepevovTta Bivouv Kal
MEYOAAUTEPEG KAl MIKPOTEPEG TACEIG ATTO TNV TAoN OIKTUOU TATE €XOUUE TOUG MIKTOUG
METAOXNMATIOTEG.  OI PETAOXNMOTIOTEG OTTATOAOUV TTOAU Aiyn €vépyeia OTToOTE N
evépyela €€60ou eival oxeddv ion pe Tnv evépyela €ilc6dou. H amdédoon evog
METAOXNMATIOT) @TAvEl TO 80% pEXPI 95% evw TO UTTOAOITTO €ival OTTWAEIEG
(divopelpata uoTEpnong, okédaon K.a.). H avaloyia Twv oTreIpwy KABE TUAiyuaTOG
KaBopilel TIG TACEIG TOU METAOXNMATIOTH. ‘Evag peTaoynuatioThg utroBIfacuou
TAONG €XEl TTOAAEG OTTEIPEG OTO TTPWTEUOV TUAIYUQ TTOU OUVOEETAI KUpiwg TAON

(220V), kal Aiyeg OTTEIpEG OTO DEUTEPEUOV TTOU TTAPEXEI TNV XAUNAF TAon £€6d0u.

V1. Tdon o1o mpwiedov
_¥1_N1 vz Tdon oo Seuiepeiov
R= V2 N2 N1 ApiBubc omEpy O10 TRWIEGOV
N2Z: ApiBpdc oTeipuv OT0 SEUTEPEGOV

Taon (V)

+*
Eigodog Ekodog V\ /\ /\
AC AC 0 >
I U Umm v

MeTOOXNPATIOTHL
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3.3 AvopBwTiig

YTrdpxouv didgopol Tpd1rol ouvdeouoAoyiag dI0dwV yia va TTpayuaToTroinBei £vag
avopbwTtg. O o onuavtikdg Kal ouvnBiopévog €ival 'n dITAR avopbwon pe
YEQUPA™ KAl TTPOCPEPEI AVOPBWaN TTANPOUG KUMATOG. AvopBwaon TTARPOUS KUUATOG
EMITUYXAveTal €TTiONG Kal e OUo B16doug o€ Evav PETAOXNUATIOTA PE MECAia Afwn
OaAAG auTr N PEBODOG XPNOIUOTTOIEITAI OTTAVIA.

ATTAR avépbwon

Mia pévo diodog ptropei va xpnoiuotroindei oav avopbwTrig aAAd n diodog dyel uévo
Katd TNV dIdpKeIa TNG BETIKAG NUITTEPIOdOU. ZE QUTH TNV TTEPITTITWON UTTAPXEI PEUUA
MOVO yIa TO MICO TNG TTEPIOOOU Kal TO KUKAWMO ovopdaletal avopBwThg MIocoU

KUMOTOG.
Taon (V)
>| o+
'EEod
% e AWAWA
- 0
° Xpowvoc (t)
MeTaoxnpamoric AioSog .
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3.4 AitTA avopOwon e yépupa

H avopBwon pe yépupa artroteAcital amo 4 d16doug Kal KUKAoQopei oTo euTrdpIo
oav €va e€apTnua aAAd PTTopPED £TTioNG va kaTtaokeuaoTr pe 4 d16doug. OvoudleTtal
avopbwTr¢ TTAfpoug KUpatog yiati ol diodol dyouv avd dUo o€ KABe nuITTEPiodo
(apvnTik Kal OeTIKf)) TOUu OAuATOG €10000U. ToO KUpPIO XOPOKTNPIOTIKG TNG
OUYKEKPIMEVNG avopBwong gival Tl XPNOIMOTTOIEITAI HETAOXNMATIOTAS XWPIG MEoaia
Ayn. ETriong KdBe diodog £xel OTA AKPA TNG KATA TV avAoTpoPn TTePiodo Tnv Taon

TOU PETAOXNMATIOTA

Tnun (v)
EIW‘G‘ EEOED(
Xpoveg lt}

Meraoxnpanorig AvopBwrng

3.5 E§¢opdAuvon

H e€opdAuvon (QIATpAPIoUA) ETTITUYXAVETAI PE VA NAEKTPOAUTIKO TTUKVWTA MEYAANG
XwpPNTIKOTNTAG ouvdedeuévo TTAPAAANAa Pe TO @opTio. O TTUKVWTAG atroBnKeUEl
evapyela (ypriyopn @option) Katd tn didpkela TNG TTEPIOGdOU aywyng Kail TNV atrodidel
TNV EVEPYEIQ OTO POPTIO (EKPOPTION) KATA TN dIAPKEIA TNG TTEPIGdOU PN aywyng. H
eCopdAuvon augavel Tnv péon taon DC (ta 1.41x RMS). TNa mapddeiypa 12V RMS
AC petd atméd avopbwTA TTAfpoug KUPatog Ba Peiwbouv Trepitrou o 10.6V DC (Ta
1.4V Ba xaBouv AOyw TTwong Tdong ot diédoug -0.66V avd diodo o
OUYKeKpIpEva). Me Tnv ToTToBETNGON TOU TTUKVWTA €opdAuvong Ba €xoupe 10.6x1.41
= 149V DC. To mopakdtw OIAypauha TTOPOUCIAZEl TNV PN QIATPAPICHUEVN
KUhATwon DC (JIOKEKOPPEVN YPAUMN) KAl TNV QIATPAPIOUEVN (EVTOVN YPAMMD).
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Meraoynuanorig AvopBuwrng nun--n.;

3.6 ZTaBepoTToINTAG

O1 oT1abepotroiNTéC TAONG €ival OAOKANPWHEVA KUKAWUATA TTPOPUBMICUEVO OF
KdtToleg Tdoelg €€600uU (OCuvABWG 5 €wg 24V) Kal WG Mia CUYKEKPIMEVN €viaon
peupatog.  O1 TTEPICCOTEPOI OTABEPOTTOINTEG TTEPIEXOUV KUKAWMATA TTPOCTOCIOG
uTTEPOPTWONG KAl UTTEPBEPUAVONG. APKETOI OTABEPOTTOINTEG £XOUV TPEIG ETTAPES 1
TTEPIOCOTEPEG, POIACOVTAG OAV TPAVEIOTOP 1I0XUOG, KAl £XOUV KAl JIa TPUTTA JUE OKOTTO
va Bidwlouv TAvw oc WNAKTpa €dv eival atmapaitnto. Eivar onuavtikd n 1don
€10000U TOUG va €ival PepIKA Volts TTapatmdvw atmé TV OTABEPOTTOINKEVN TAON
e€6dou. O pbOAog TOu OTaBepOTTOINTA €ival va €EaAEipel KABE KUPATWON TTou
aTTOMEVEl ATTO TOV TTUKVWTA €§opdAuvong Kai va atrodidel yia otaBepr) Tdon e€6dou.
MA€ov n Tdon €€6dou Tou OTABEPOTTOINTH €ival KATAAANAN yIia va TPOQODOTHIOOUHE
oTroIadATTOTE CUOKEUN ] KUKAWUA.
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3 T v our—o4 gV
Eigodoc [ L ] feloon Efodog |
AC T DC Xpovocg (t)
O —

Meraoxnuonorn AvopBwric Nukvetie Ivobeponoinmc

O ip op—o0O

com

W -

Regulator

PuBpoTr rdong

3.7 METPHZEIZ NOY XAPAKTHPIZOYN ENA TPO®OAOTIKO
E€etdloupe TO TPOPOBOTIKO Oav TETPATTOAO Kal HETPAME TA OTOIXEIO TNG €106D0U Kal
™G £€6d0u:
.X. €icodog 220V/0,15A £¢odog 24V/1A
Ortav utTdpyxel HETOOXNMATIOTAG, OTA OTOIXEIQ €10600U ava@EPETal Kal n TAon Tou
OEUTEPEUOVTOG, KABWG £TTIONG Kal N 10XUG TOU:
m.X. €i00dog 220V/15V/35W £€0dog 24V/1A
Ta cupBoAa Tou Ba xpnoigoTroinBouv G’ auTéG TIG METPAOEIS Eival:
1) Tdon TpwTeUOVTOG OF EVEPYO TIUN : Vp
2) Tdon deutepeUOVTOG O€ EVEPYO TIUN & Vs
3) PeUpa deutepeUOVTOG OE EVEPYO TIUN : s
4) Zuvexn taon 600U PETA TO PIATPO EEONAAUVONG : Ve
5) Zuvexég pelpa e€600u PETA TO QiATPO EEOPAAUVONG : lgc
6) Zuvexn 1don €€600u PETA TO KUKAwMA oTaBepoTToinons : Vo
7) ZuvexEg peupa e€6Oou PETA TO KUKAWNA oTaBepoTroinong : o
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Ta TPOoPOJOTIKA PEYAANG I0XUOG Eival HOVOQPACIKA OAAG KUPIWG TPIYACIKA PEPIKWV
XINadwv watt, TTou n puUBuICH TOUg YiveTal pe BupioTop 10XUOG, TTOU Eival €va
OIOQPOPETIKO AVTIKEIMEVO MEAETNG. Ta TPOQYOJOTIKA XOUNAAG 10XUOG HE Mia €icodo
MOVOQOOIKA aTTANG Kal ITTARG avopBwong, HeE QIATPO XwpeNnTIKAS £10600uU, Ta OTToia
MTTOPOUME VO XWPICOUWE OTIG EEAG KATNYOPIEG:
A. Tpo@odoTIKd pe aoTabepoTrointn £€€0d0

1. Mg xapnAr taon €€6dou, pe PeTAOXNUATIOTH Kol METABANTH 1} ApeTABANTN TAON
e¢ddou.

2. Me uynAfi 1don €gO600U KUpiwG XWPIC METAOXNMUATIOT ME OITTAACIOCNO N
TTOAAQTTAQCI0ONS TNG TAONG.

B. Tpo@odoTikd ue orafepotmroinuévn £€odo (Voltage Regulators)

1. Me pia A TrepIoooTEPES OTABEPES TAOEIG £€OOOU.

2. Mg petapAnTr Kal otaBepotroinuévn Tdon £€6dou.

3. Mg otaBepoTtroinon TTaApoTdoewy ) aAAIWG Pe BIaKoTTTOPEVN pUBuIon (Switching
regulators).

3.7.1 MeTpriOE€IG TTOU TTEPIYPAPOUV TV TTOIOTNTA EVOG TPOPODSOTIKOU

To 18aviké Tpo@odoTIKG divel ouvexr Tdon e€6dou duola pe ptratapiag, Ye PNOEVIKN
eowTEPIKA avtiotaon. AnA. dev €xel evaAaocoduevn ouvioTwoa (KUpdTwaon) Kal dev
MeTaBAAAETal N TIUA TNG 6Tav aAAddel popTio. Kal uoika dev eTnpedleTal amd TNV
METABOAR TNG TAoNG TOU JIKTUOU.

O1 petprioeig Aoirrév  TTou  TTEPIypd@ouv TNV  TroldtNTa  €VOG  TPOPODOTIKOU
avagEPovTal OTnNV 0TaBEPOTNTA TNG TAONG £€6D0U KAl £ival o1 TTAPOKATW :
1) Tdon kKupdtwong V; (ripple) : gival n evaAANacoduEVn OUVIOTWOA TG TAoNG £§600U
Ve i Vo.
MeTpiéTal pe Tov TTaApoypd@o otn 6éon A.C. yia va ATTOPOVWOEi n Cuvexng

OuVvVIOTWOO.

2)ZuxvoTtnta kupgdtwaonc fr : MNa povogaaoikr €icodo eival 50 c/s yia atrAi kai 100 c/s

yia tnv dITTA avépbwon.

3)2uvTeAeoTnC KUPATWONG r% (ripple factor) : Eival 1o TT0000TO TNG KUPATWONG WG

TTPOG TNV Tdon €§6dou. YTtroloyiCetal atrd Tnv oxéon : r% =V—’><100
dc

4)ZuvieAeoTr) puBuiong @optiou R% (Load Regqulation) : O ouvteAeoTig R, pag

Oeixvel o€ TI TTOo0OTO PETARAAAETAI N TAON £€600U dTav PETABAAAETAI TO popTio. [a
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va Tov Bpoupe PeTPAUE TNV Tdon €€60ou xwpic opTio Ve (N.L.) Kai Tnv Tdon e€6dou
ME TTARPEG @opTio Vi (F.L) kal uttoAoyidoupe atrd Tn oxeon :

n Ve (NL)-V (FL)

| x100
Vdc (F L)

5)ZuvteAeoTnC puBuiong dikTuou Ry% (Line regulation) : H tdon tou dIKTUOU pag dev

givar otaBepr) ota 220V.ANACZel oTn JIAPKEID TNG NUEPAG Kal OTTd TTEPIOXH OF

eploxr). MeTaBoAég Ewg kal + 20% BewpouvTal TTapadekTég ard Tnv A.E.H.
MeTprioeIg TTOU TTEPIYPAPOUV T AciToupyia evog Tpo@oOOTIKOU A OTTOIOUDATTOTE

NAEKTPOVIKOU KUKAWMATOG, €ival TTI0 evOIAPEPOUOES YIa €vav NAEKTPOVIKO. Eival ol

MOVEG yIa TIG OTTOIEG AVOiIYOUME MIO OUOKEUN. Evw o1 TTponyouuEVvEG yivovTal oTnv

gioodo A Tnv £€0d0, auTEG yivovTal pEca OTo KUKAwMA. ‘Evag nAektpovikédg eival

ATTaAPAITATO Va €XEI UTTOWIV TOU Ta £EAG :

a) MN'vwaon Tou TpéTTOU ASITOUPYiag

B) MpwTtoBouAia Kal AITIODAGYNON TWV PETPHOEWV.

Y) N'vwon Tou TpOTTOU AEITOUPYIOG TWV OTOIXEIWV TTOU OTTOTEAOUV TO KUKAWMA (OTTWG

QVTIOTACEWY, dI0dWV, TTUKVWTWYV, OTABEPOTTOINTWYV TAONG K.T.A.).
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KEDAAAIO 4

ZYMMETPIKO TPO®OAOTIKO 2x30V

NEIPAMATIKO MEPOZ - KATAXKEYH
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AtroTeAgiTal aTTo:

1} Metaoxnuartiotr) 220/2*18V/3.5A

2} AvopBbwon {ue yépupa}

3) ®iAtpo e¢oudAuvong

4} TeAeoTikO evioxuTr) LM301

5} ZraBepotrointég (REGULATOR) LM317kal LM337
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TO GEQPHTIKO KYKAQMA
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To BewpnTIKO TOU KUKAWMOTOG @aiveTal oto oxniua 1. H tdon amodé T0
METOOXNMATIOTH, avopBwveTal atrd TN yépupa avopbwong. MNapdAAnAa TTpog
TIc 81600UG TNG YEQUPAG, £XOouv TOTTOBETNBEI o1 TTUKVWTEG C1,C2,C3,C4, yia
KATAoTOA BopUBwv. Katdtmiv, JEow TwV KUPIWG TTUKVWTWY @QiATpou C5 Kal
Cl12 «kal Twv AAwv PIKPAG XwenTIKAOTNTAG, TTOU  QIATPAPOUV  AKOWN
TTEPICOOTEPO TO PEUMA, OdNYEITAI OTOUG PUBUICTEG TAONG, TTOU ATTOTEAOUVTAI
amdé 1a LM317 & LM337. Autd Ta OAOKAnpwpéva egivalr uttelBuva yia Tn
puBuIon TNG BETIKAG KAl apVNTIKAG TAONG, AVTIOTOIXA. XTn BETIKY) Kal apvnTIKA
ypauun tpogodoaciag, TapeuBdaAAovTal LED, yia va pog dgixvouv KA oTiyun
OTI TO KUKAWMPO TPOPODOTEITAI CWOTA.

O1 diodol TToU UTTdp)OoUV YUpw aTTd Ta LM317 & LM337 , XpnoIUEUOUV YIa ThV
TTPOCTACIa TOUG aTTd TUXAio BPaXUKUKAwUA oTnv £€000 Tou TPOYOdOTIKOU N
atrd EKQPOPTION TWV NAEKTPOAUTIKWYV PECA TOUG , TTPAYHA TTOU Ba uTTopouceE va
TO KATAOTPEWEL. H pUBUION TNG BETIKAG TAONG YivETAI PE TO TTOTEVOIOUETPO R3,
EVW TNG apvnTIKAG atrd Tov akoAoubntr Tdong , tTrou eival éva LM301. Auté
gival ouvdedepévo OTn PN avaoTpEéouca €ioodo, HEow evdg dlalpETn TAoNG,
TTou armroteAeital amd T R4,R5 & R6, ortn BeTIK KOl aApvnTIKr TAON
Tpoodoaciag . H avaoTpépouca €icodog cival cuvOedePEVN PE TN Y, MEOW
MIaG avTioTdoews TNG R9. Av yia otrolodAtroTe AGyo pETABANBEI n BeTIKA TdON,
161E TO LM301 TpOoKaAEi OKPIBWS ion METABOAR otV ApvNnTIK TACN
Tpoodoaciag. O TTUKVWTAG TTOU CUVOELETAI e Ta TTODAPAKIA 1 Kal 8, ATTOTPETTEI
TNV 1010TAAAVTWON TOU TEAEOTIKOU evioxuTr]. O1 BaTikEG avTIOTACEIS TTOU
utTdpxouv oTnv £€0do, XPNOoIMEUOUV Cav QOPTIO yia Tn AsIToupyia TOU
KUKAWPATOG KAl yIO €KQOPTION TwWV TTUKVWTWV META TO ORACIYO TOUu
TPo@odoTIKOU. OI TTUKVWTEG OTN BETIKN Kal apvnTIKA ypauuh €£60ou, Kabwg
Kal Ta Trnvia, AeiToupyoUv cav QIATPa ATTOKOTTAG CUXVOTATWY Kal Bopupou,

atrd TIG CUOKEUEG TTOU TPOPOOOTOUE.
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TYNQMENO KYKAQMA

2xNua : 2
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ONOKAHPQOMENH KATAXKEYH

ZxAua : 3
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RIGOL

H 1don €€6dou Vdc=0V

Coupling
GND
Bt Lirmit
FF
Probe

T+
Digital Filter

~-

Time 1.0608ms
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RIGOL AUTO

H 1don €€édou BeTIKA Vpe = 10V
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RIGOL AUTO

H 1don €£6dou apvnTiKA Vpe = -10V
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O ouvteAeoTrg kupaTwong RF (Ripple Factor) utroAoyietal atré 1n oxéon :
RF =Vac / Vpc *100%
O110U Vac 1 AC ouvioTwoa taong (Vpp/2) otn ouykekpiyévn DC 1don Vpc.
Epeig utroAoyicape:
‘Otrou Vpp=2,24 mV dpa Vp=1,12mV A Vac = 1,12mV
Kai Vpc = 10V

RF=(Ripple Factor) = 1.12*10° V/10V *100%
=1.12*10"* *100%=0.000112%

A€giTe TNG EIKOVEG TOU TTAPOKATW OXMMATOG

RIGOL STOF i £ B TTL
CurH:-1.ddmll
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MINAKAZ YAIKQN

MYKNQTES

c1 100nF
c2 100nF
c3 100nF
c4 100nF
c5 4700/35V
Cc6 100nF
c7 4,7uF/400V
cs 100uF/35V
co 100pF
C10 100nF/100V
c11 100nF
C12 4700/35V
C13 100nF
C14 100nF
c15 100nF
C16 100nF
ANTISTASEIE 1/4W
R1 1,2K

R2 220Q

R3 4,7K

R4 12K

R5 1K

R6 12K

R7 1,5K

R8 1,5K

R9 4,7K

R10 1K
AIOAOQI

D1 LED

D2 100V 2A
D3 LED

D4 1N4001
D5 1N4001
D6 1N4001
D7 1N4001
MHNIA

L1 VK200
L2 VK200
METAZXHMATISTES
T1 2x18V
OAOKAHPQMENA
KYKAQMATA

U1 LM317
u2 LM337
us LM301

2W
2W

KEPAMIKOG
KEPAMIKOG
KEPAMIKOG
KEPAMIKOG
HAeKTPOAUTIKS
KEPAMIKOG
HAEKTPOAUTIKO
HAeKTPOAUTIKO
KEPAMIKOG
HAEKTPOAUTIKO
KEPAMIKOG
HAeKTPOAUTIKO
KEPAMIKOG
KEPAMIKOG
KEPAMIKOG
KEPAMIKOG

MoTevaidpeTpo

MoTevaidpeTpo
Trimer

KéKKIVo
[éQupa apv.
Koékkivo
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ON Semiconductor™

1.5 A Adjustable Output,
Positive Voltage Regulator

The LM31T is an adjustable 3—terminal positive voltage regulator
capable of supplving in excess of 1.5 A over an output voltage range of
1.2 W to 37 V. This voltage regulator is exceptionally easy to use and
requires only two extemal resistors to set the output voltage, Further, it
employs intemal current limiting, thermal shutdown and safe area
compensation, making it essentially blow—out proof.

The LM317 serves a wide variety of applications including local, on
card regulation. This device can also be used to make a programmahle
output regulator, or by connecting a fixed resistor between the
adjustment and output, the LM317 can be used as a precision current
repulator,

* Output Current in Excess of 1.5 A

* Output Adjustable between 1.2 V and 37TV

# [nfernal Thermal Owerload Protection

* [nternal Short Circuit Current Limiting Constant with Temperature

* Output Transistor Safe-Area Compensation

* Floating Operation for High Voltage Applications

* Aviilable in Surface Mount D?PAK, and Standard 3-Lead Transistor

Package
* Fliminates Stocking many Fixed Voltages

Standard Application

Vm Vuu
D] Lmzi7 Lt ]
Ay
240
'Mll Adust
« 1 EEr S
ll;l T T 10 pF
Ry

_l_ 2

* Gy & requined if reguiaton B located an appeedable distance from power supoly fiker
= eyl mol nea ded for stabiit, however, it does improve tan Sent response.

v o= sy (14 2] R
g = 15 |'.1+HT.|+I”C'I2

Sncel,ulnsnorwled to less than 100 & the aror associabed with this tamis
riegiginla in mast applications.

Eemiconductor Compananks Indusiries, LS, 3002 1
January, 2002 - Rewv. 3

LM317

THREE-TERMINAL
ADJUSTABLE FOSITIVE
VOLTAGE REGULATOR

SEMICONDUCTOR
TECHNICAL DATA

T SUFFIX
FLASTIC PACKACE
CASE2MA

Heatzink muriacs
comadedio Fin2

02T SUFFIX
FLASTIC PACKAGE
CASE 038
(DPAK) 1

Heatank sudace [ghown & taming 4 in
casa outling diawing) i= connectad to Pn 2

ORDERING INFORMATION

Operating
Davice Temperature Range Package
LM217BD2T Surfacs Mount
Ty=-40"ta +125°C
LMZTET Ins=rtion KMount
LM21702T Surface Maunt
Ty=0"to +125°C =
LMZ1TT Ins=rtion KMount

Putlication Order Mumbear:
LM317D
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MAXIMUM RATINGS

LM317

Rating Symbaol Value Unit
Input—Dutput Voltage Differential ViV 40 Vo
Power Dissipation
Caze 2214
Ta, = +25°C Fp Internally Limnit=d W
Thermal Resistanes, Junclion—to—-Ambisnt Hyp BE T
Thermal Resistance, Junction-io—Cass Ho 50 AW
Case 936 (CRPAK)
Tp,=+25°C Fp Internally Limited W
Thermal Resistancs, Junclicn-io-Ambisnt Hyp T AW
Thermal Resistance, Junction-lo—Cass Hio 50 AW
Cperating Junction Termperaturs Rangs Ty —4010+125 C
Storage Temperature Rangs Taig —BE 1o +150 C

ELECTRICAL CHARACTERISTICS M-,
[Mcte 2]; unless otherwiss noted.)

0.5 AforD2T and T packages; T = Tiyy 1o Thiqh Note 1]; lnax and Proae

Characteristics Figure Symbaol Min Typ Max Unit
Lina Regulation (Mot 3), Ty, = +25°C, 3.0 1 Redje - o.m 0.04 LA
Load Regulation {Mabz 3), Ty = +25°C, 10mA< | = e 2 R&0i5ad
=50 - 25
- 08
Thermal Regulatian, Ty = +25°C (Mate 6), 20 ms Puk= Reham - % Vo'W
Adjustment Pin Current 3 [ - 50 1A
Adjustment Pin Current Change, 2.5 W ‘n=40W, 1,2 Al - 0.2 50 A
10mA = = e Po = Proas
Reference Vollages, 2.0V <V 3 Viat 1.2 1.28 13
10mA <10 < Imax, P02 P
Line Regulation (Mate 3), 1 Redje - 0.0z 0oy o W
2 Reigad
- 20 T
- 0.3 15
Temperaturs Stability (Tiay < T) = Thigh) 3 Tg - or -
Minimum Load Current 1o kaintain Regulatio 3 I min - a5 10
Mazimum Cutput Current 3 Inax A
18 W, Py = P, T Package 1.5 -
V- v, Po= Prnaw. T = +25°C, T Package .18 -
RIME Moiss, % of Wi, Ty =+269C, 10Hz <f< 10 kHz - -
Ripple Rejection, Vio = 10 W, f= 120 Hz (Note 4) 4 RR
Without C - ;13 -
Cog = l-:-ffé -1 a0 -
Long—Term Stakility, Ty = Tpyigy { Mote 5, Tp = +25°C for 3 ) - 0.2 1.0 %0k
Erdpaint Measurements Hrs.
Thermal Resistancs Jundion to Case, T Package Rair - 50 - CIW

HOTES: 1. Ty 10 Try g = 07 10 H125°C, TOrLMEATT, 02T Tioy 0 Ty = —A0° 1o +126°C, Tor LMS1TET, BOZT.

2. lmax=1.6A, Pmue =20W

3. Load and Ine requiation are specied al constant junction emperalurs. Changes In o due o heating eliecks must be lskan into account seaparalely.

Puisa tesling wilh (oW duly cyck 15 Usad,
4. T, When Ussd, 15 comnectad betwesn the agusiment
& St

1o fat ta k.

N and ground.

& Long-Term Stablity cannot be measwed on each desice belrs shipment, s speciication s an enginasring sslimale of swerage slatity

&, Power dissipalion within an 1C vokage reguialor producss & lemperalure gradient an the dis, affecting Indivikdual 1C components on the die. Thesa

effects can be minimized by proper nlegraled cicut design and layeut achnkques. Themsal Requiation 1s the effed of hese lemparaturs gradiants

on fhe oulputvoltsge and 15 expreassad N pemarkags of cUlpu changs per wall of powsr change In & specied tme

http:fiansemi.com
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LM317

Representative Schematic Diagram

O,
k| 310 230 120 Sk
ban,
125k ) 124 }
13
s
1
] 30
el LeF
s
120 6k g5 akg 11 Atk g 125
iR}
L R
U fdus
This devics containg 29 aclive transistors.
Voo
VoVl
M .- iy Line Regulation (%/V) = %1103 M. Vaow
-- W [ -- Vo
Vin l—l Vour
i LazT L ]
* Puisa teding required. st
1% Dty Cycle - R, § 240 .
& supeted. G PR O LE ™ 1% go B8 L0yF AL
R
1%
— 2

Figure 1. Line Regulation and Al /Line Test Circuit
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]
= = Vg |min Losd)
AL —I-I-_-—-\rclmaalmacl]
fmnae Losd)
41

|| {mim Lot}

* Pulse testing raquied.
1% Duty Cycle iz suggedad.

2

W fmin Load) - Vg imax Load)
Loexd Raguiation i) =V fmin Load) - Vi fmax Losd) Load Reguigion [ V)= ——————— x 100
. . | 4 Wiy {mim Lol

Figure 2. Load Regulation and alyg/Load Test Circuit

Y Acdus A
L 240
© T
+
Gy == O pF oy == 10 WF
Ry
1%
* Pulsa testing raquned. = To Calculata Rg Vg = beey Ro + 1230 Y
1% Duty Cyde is suggestad. Azzume bgey = 525 mA

Figure 3. Standard Test Circuit

zw.-.%
I Vau
14y P

""" o o Lmzi7 1
i= 120 Hz |__|
Ry
240 1
Adug CI e A oz 3R Vg = 10V
+
Gy 7 01 IF Gy == 10 F Vg
165k &
(-3 Cag 7 101F
1
= * 0y Dischanges © gy I outpet is shaded to Goound .

Figure 4. Ripple Rejection Test Circuit
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LM317

a0
z
= 20
Le0sAd—  F | Temw
=154 § =
L \‘ E 150°C M
ﬁ"ﬂ?uv\r % 13_!’1 g"- — 50
aut = 2 ]
| 1 = H [t |
L] Lat
B 2 o0 0z s TA 100 12 150 0 10 0 0 a0

Ty JUNCTION TEMPERATURE [
Figure 5. Load Regulation

ViV, INPUT-DUTPUT VOLTAGE DIFFERENTIAL gy

Figure 6. Current Limit

uﬁ A= 100mY |
= m
,§ o k=154
8 |
104
B 52 | S .
i . |
& — e —] 500 mb,
d 3 15 ‘1“: e BT
= Y —]
= 20mA
18 [y
500 25 0 2 80 TS 100 125 150 s -2 0 25 &0 7510 125 130
T, JUNCTION TEMPERATURE | C) T JUMCTION TEMPERATURE | C)
Figure 7. Adjustment Pin Current Figure 8. Dropout Voltage
o [
45 —
E— Ty=-55C
40
.é T BT
Pl [ e 150G
o £ 30 >
% 25
20
S 15
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a5
0
S0 20 25 50 TS 10 125 1m0 10 ) 30 40

T, JUNCTION TEMPERATURE | G)

Figure 2. Temperature Stability
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Figure 10. Minimum Operating Current
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LM317

100 T
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M ol || G = 10 1F
g ® & @ s i Nl It
o g _— L Withcut Gy
Y o4 u %
Vi -Var=5W
E ﬁ_“:smunﬂ E W E v, = 15V
E =2 f= 120Hz [ Vo =10V
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Ty= 20
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Figure 11. Ripple Rejecticn versus Output Veltage Figure 12. Ripple Rejection versus
Output Current
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e Gag= 101F g
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Figure 13. Ripple Rejection versus Frequency Figure 14. Qutput Impedance
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E. g I I %% - C!L= m!uF. fn\
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Figure 15. Line Transient Response

Figure 16. Load Transient Response
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LM317

APPLICATIONS INFORMATION

Basic Circuit Operation

The LM317 is a 3-terminal floating regulator. In
operation, the LM317 develops and maintains a nominal
1.25 ¥ referance (Vpp) betwezn its output and adjustment
terminals. This reference voltage is convered to a
programming current (Ippoc) by By (see Figure 17), and this
constant eurrent flows through Ra to ground.

The regulated output voltage is given by:

| “2'
Vo = Viat|! +'ﬁT.| + lhgPy

Since the cument from the adjustment terminal (Tygj)
represents an error temm in the equation, the LM317 was
designad to control Lygj to less than 100 pA and keep it
constant. To do this, all quiescent operating current is
returned to the output terminal. This imposes the
requirement for a minimum load current. If the load cument
is less than this minimum, the cutput voltage will risa.

Since the LM317 is a floating repulator, it is only the
violtage differential across the circuit which is important to
performance, and operation at high voltages with respect to
oround is possible.

Vi Vot
o—1 37

Adjust "’\ llﬁm

—

lag fiz

| Wou
Wy = 125 V Typical 4

Figure 17. Basic Circuit Configuration

Load Regulation

The LM317 is capable of providing extremely good load
regulation, but a few precautions are needad to obtain
maximum performance. For best perfonmance, the
programming resistor (R ) should be connected as close to
the repulator as possible to minimize line drops which
effectively appear in series with the reference, thereby
degrading regulation. The ground end of R; can be returnad
near the lead ground to provide remote ground sensing and
improve load regulation.

External Capacitors

A 0] pF dise or 1.0 pF tantalum input bypass capacitor
(i) is recommended to reduce the sensitivity to input line
impedance,

The adjustment terminal may be bypassed to ground to
improve ripple rejection. This capacitor (Cag) prevents
ripple from being amplified as the outpul'vnltnge is
increasad. A 10 uF capacitor should improve ripple
rejection about 15 dB at 120 Hz ina 10 V application.

Although the LM317 is stable with no cutput capacitance,
like any feedback circuit, certain wvalues of external
capacitance can cause excessive ringing. An output
capacitance (Cpy) inthe form of a 1.OpF tantalum or 25 pF
aluminum electralytic capacitor on the output swanmps this
effect and insures stability.

Protection Diodes

When external capacitors are used with any 1C regulator
it is sometimes necessary to add protection dindes to pravent
the capacitors from discharging through low current points
into the regulator,

Figure 18 shows the LM2317 with the recommended
protection diodes for output voltages in excess of 25 V or
high capacitance values (Cpy > 25 uF, Cagp> 10 uF). Diode
Dy prevents Cy from discharging thru the 1C during an input
short circuit. Diode Dy protects against capacitor Cag
discharging through the IC during an output short circuit.
The combination of diodes Dy and Dz prevents Cagj from
discharging through the 1C during an input short circuit.

0y
Ll
it
1R002
Vi Vo

* Y M7

Adjust y (]

-
Figure 18. Voltage Regulator with Protection Dicdes
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Figure 19. D2PAK Thermal Resistance and Maximum
Power Dissipation versus P.C.B. Copper Length
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Figure 20. “Laberatory” Power Supply with Adjustable Current Limit and Cutput Veltage
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2 14001
100 o,
b0l Adpust
* To provade cumert, lmiting of kyto the
ground, the sowrce of the FET must be tedoa 7H TIL
negaie witage below - 1254 P Gortacl
H = L = VM
" b+ s s Vet = i Yy, = 125 W
Wi < BVpeg + 1.25W + Vg, .
hmn- ks el <15 A 0y protects e device duing an input shoet drout.

Az shown D<lg <104

Figure 21. Adjustable Current Limiter
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Figura 23. Slew Turn-0On Regulator

Figure 22. 5.0 V Electronic Shutdown Regulator
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Figure 24. Current Regulator
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PACKAGE DIMENSIONS
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Order this document by LM337/D

@ MOTOROLA

Three-Terminal Adjustable
Output Negative Voltage
Regulator

The LM337 is an adjustable 3-terminal negative voltage regulator
capable of supplying in excess of 1.5 A over an output voltage range of
—1.2% 1o —37 V. This voltage regulator is exceptionally easy to use and
requires only two external resistors to set the output voltage. Further it
employs internal current limiting, thermal shutdown and safe area
compensation, making it essentially blow—out proof

The LM337 serves a wide variety of applications including local, on card
regulation. This device can alsc be used to make a proegrammable output
regulator, or by connecting a fixed resistor between the adjustment and
output, the LM337 can be used as a precision current regulator.

Qutput Currentin Excess of 1.5 A

Output Adjustable between—1.2V and =37 V

Internal Thermal Overload Protection

Internal Short Circuit Current Limiting Constant with Temperature
Output Transistor Safe—Area Compensation

Floating Operation for High Voltage Applications

Eliminates Stocking many Fixed Voltages

Available in Surface Mount D2PAK and Standard 3—Lead Transistor
Package

* & & & & & 8

Standard Application
Cr 1
IPROG l L

+ +
Cin" o™ =&
10uF 1.0UF

I.”\dji
Vi o LM337 0

*Gip Is required if reguiator is located mare than 4 inches from power supply iter.
A 1.0 LIF solid tantalum or 10 LF aluminum electrolytic is recommended.

**Cp Is necessary for stability. A 1.0 uF solid tantalum or 10 F aluminum electrolytic

isrecommeded.
. - Rg
Vou[ m 125V 1+F!_1

LM337

THREE-TERMINAL
ADJUSTABLE NEGATIVE
VOLTAGE REGULATOR

SEMICONDUCTOR
TECHNICAL DATA

T SUFFIX
FPLASTIC PACKAGE

Heatsink surface
connected to Pin 2.

Fin 1. Adjust
2. Vi
3. Vout

D2T SUFFIX
FLASTIC PACKAGE
SE 936

(D2PAK)

Heatsink surface (shown as terminal 4 in
case oulline drawing) is connected to Pin 2.

ORDERING INFORMATION

Operating
Device | Temperature Range| Package
LM337BDZT Surface Maunt
T)=-40"to+125°C
Insertion Mount
LM33702T Surface Maunt

Ty=0"to+125°C
LM337T

Insertion Mount

& Matorola, Inc. 1996

Rev1
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LM337
MAXIMUM RATINGS

Rating Symbol Value Unit

foltage Differential v 40 Vo

Fp Internally Limited /
an-to-Ambient LATY
n—to—Case )0

Thermal Resistance
Thermal Resistan
Case 936 (D<PAK)

Ta Fo W
Thermal Resistan n—to—Ambient AT
Thermal Resistance n—to—Case 8

erating Jun n Temperature Rang Ty C

Storage Temperature Range Tatg &

ELECTRICAL CHARACTERISTICS (): 92 Ta = Tigw b Thigh [Note 1] Imay and Pmay [Note 2]
Characteristics Figure Symbol Min Typ Max Unit
Line Regulation (Mote 3], Ta = +25 1 Redline S 0.01
2
Thermal Regulation, Ty = +25 Redtherm -
Adjustment Pin Current 3 lad) -
Adjustment Pin Current Change, 2 1,2 Alpdj =
10 mA 2 I 2 Imax. PD = Pmax Ta
Refere cltage, Ta =+25°C, 3.0V Y 3 Vref —1.213 —1 250 i
1non Irmax. PO S Pmax TJ=T -1.20
1 Redline - %V
2 Re
- 20
_ 0.3
3 = 0.6
3 ILmin
— 15
- 2.5
3 Imax
C. T Package -
Ta =+25°C, 10 Hz < <10 kHz N -
=10V, =120 Hz (Note 4) 4 RR
- &0 -
66 77 -
Long=Term TJ = Thigh (Note 5), Ta, = +25 3 S 03 1.0
Endpa ements
Thermal Resistance Jun: c—Case, T Package ReJc - 4.0 -

NOTES: 1. Tjgy 10 Thigh = 07 to +126°C, for LM337T,D2T.  Tjgyto Thigh = —40° to +126°C, for LM337BT, BD2T.

2 e = 1.8 Py = 20 W

3. Load and line regulation are specified at constant junction temperature. Change in W because of heating effects is covered under the Thermal
Regulation specification. Pulse testing with a low duty cycle is used.

4. C,:“jj when used, is connected between the adjustment pin and ground

5. Since Long Term Stability cannot be measured on each device before shipment, this specification is an engineering estimate of average stability from
Iot to lot.

6. Power dissipation within an IC vollage regulator produces a temperature gradient on the die, affecting individual IC components on the die. These
effects can be minimized by proper intsgrated circuit design and layout techniques. Thermal Regulation is the effect of these temperature gradients
on the output voltage and is expressed in percentage of cutput change per watt of power change in a specified time.

2 MOTOROLA ANALOG IC DEVICE DATA
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Representative Schematic Diagram

A0 Adjust
100 % 60
2.0
25K
A
a1 .
! C Vout
b . 4 3
75 60K 100k | g0
}
18k
40K
V
6ok N
30k
100pF =
20K
Y 100k 02
500 % 24k % 005
* - - La=AU
This « contains 29 active transistors,

Figure 1. Line Regulation and Alpdj/Line Test Circuit

1

Cin -7

* Pulse testing required
1% Duty Cycle
s suggested

™ 1.0uF

Line Regulation (% fv) w==

+

— 10uF

Voo
[Vl

MOTOROLA ANALOG IC DEVICE DATA
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Figure 2. Load Regulation and Alpdj/Load Test Circuit
4 Q

] —

* Pulse testing required.
1% Duty Cycle is suggested

Col +
T~ 1.00uF
120|

Cin 7 1.00F

nig R

(max
Load) -~ - Vg (min Load)
=V O0—s 0 J_[— - - Vg (max Load)
Load Regulation (mV) =¥ (min Load) - Vo (max Load) Load Regulation (% Vo) = Yo (miLoad) - Vo (max Load) %100
0 (v} =Vo 1=Yol ) 0 (% Vo) Vi (min Load)
Figure 3. Standard Test Circuit
- Rp € 1%
n
= Co=1.
1.0uF 0 1.0 UF GCD
£R
Ry 120
ko]
ToCaleulate Rp:  Rgp= | ——
Vref * Pulse testing required
This assumes |agj is negligible. 1% Duty Cycle is suggested

Figure 4. Ripple Rejection Test Circuit

J: T

iy
Ro S 1% Cagj 7T~ 10uF

Cin =

+
Co ==10uF R C)

Dyt & 1N4002

Vgt =125V

143V - - -{1}
43y ----- * D Discharges GMJ if output is shorted to Ground,

Motorola reserves the right to make changes without further notice to any preducts hersin. Motorola makes no warranty, repressntation or guarantee regarding
the suitability of its products for any particular purpose, nor does Motorola assume any liability afsing out of the application or use of any product or circuit, and
specificallydisclaims any and allliability, including without limitation consequential orincid ental damages. “Typical” parameters whichmay be provided inMotorola
datasheets and/or specifications can and dovary in different applications and actual performance may vary overtime. All operating parameters, including™Typicals™
must be validated for each customer application by customer’s technical expets. Motorola does not convey any licznse under its patent rights nor the rights of
others. Motorola products are not designed, intended, or authorized for use as components in systems intended for surgical implant into the body, or other
applicationsintended to support or sustain life, or for any other application inwhich the failure of the Motorola productcould create a situation where personal injury
ordeathmayoccur. Should Buyer purchase oruse Motorola products for any such unintznd ed orunauthorized application, Buyershallindemnify and hold Motorola
and its officers, employees, subsidiaries, affiliates, and distributors hanmless against all claims, costs, damages, and expenses, and reasonable attorney fees
ansing cut of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that
Motorola was negligent regarding the design or manufacture of the part. Motorola and @ are registered trademarks of Motorola, Inc. Motorola, Inc. is an Equal
Opportunity/Affirmative Action Employer.

4 MOTOROLA ANALOGIC DEVICE DATA

63



Figure 5. Load Regulation

LM337

Figure 6. Current Limit
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LM337

Figure 11. Ripple Rejection versus OQutput Voltage

Figure 12. Ripple Rejection versus Output Current
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LM337
APPLICATIONS INFORMATION

Basic Circuit Operation

The LWM237 is a 3-terminal floating regulator. In operation,
the LM337 develops and maintains a nominal —1.25 V
reference (Vyef) between its output and adjustment terminals
This reference voltage is converted to a programming current
(IPROG) by R1 (seeFigure 17), andthis constant current flows
through R2 from ground

The regulated output voltage is given by:

. , Ry
You = Vier | T+ R )+ g R

Since the current into the adjustment terminal (Iadj)
represents an error term in the equation, the LM337 was
designed to control Iadj to less than 100 pA and keep it
constant. To do this, all quiescent operating current is
returned to the output terminal. This imposes the requirement
fora minimum load current. If the load current is less than this
minimum, the output voltage will rise

Since the LM337 is a floating regulateor, it is only the
voltage differential across the circuit which is important to
performance, and operation at high voltages with respect to
ground is possible

Figure 17. Basic Circuit Configuration

degrading regulation. The ground end of R2 can be returned
near the load ground to provide remate ground sensing and
improve load regulation

External Capacitors

A 1.0 uF tantalum input bypass capacitor (Cjy) is
recommended to reduce the sensitivity to input line
impedance.

The adjustment terminal may be bypassed to ground to
improve ripple rejection. This capacitor {CAdjﬁ prevents ripple
from being amplified as the output voltage is increased. A
10 uF capacitor should improve ripple rejection about 15 dB
at 120 Hzin a 10V application.

An output capacitance (Cg) in the form of a 1.0 pF
tantalum or 10 pF aluminum electrolytic capacitor is required
for stability.

Protection Diodes

When external capacitors are used with any |C regulator it
is sometimes necessary to add protection diodes to prevent
the capacitors from discharging through low current points
into the regulator.

Figure 18 shows the LM337 with the recommended
protection diodes for output voltages in excess of —25 V or

0+ Vout high capacitance values (Co > 25 uF, Cadj > 10 uF). Diode D1
Ro prevents Cq from discharging thru the 'IC during an input
IPROG short circuit. Diode Dz protects against capacitor Cadj
| + discharging through the |C during an output short circuit. The
T to combination of diodes Dq and D2 prevents Cagj from the
Adjust © Rq discharging through the 1C during an input shart circuit.
Figure 18. Voltage Regulator with Protection Diodes
Vino LM337 | —— - Vout l O+ Vout
Vout L
+
Vygr=—125V Typical o=
Load Regulation h 02
The LM337 is capable of providing extremely good load 4002 Vot
regulation, but a few precautions are needed to obtain oul
maximum perfarman For best performance, the
programming resistor {R1) should be connected as close to
the regulator as possible to minimize line drops which
effectively appear in series with the reference, thershy
Figure 19. DZPAK Thermal Resistance and Maximum
Power Dissipation versus P.C.B. Copper Length
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OUTLINE DIMENSIONS

TSUFFIX

- SEATING
T PLAHE

I

P

V —m.f by

HNOTES:

DIMENEKINING AND TOLERANCING PER AMSI
r14.5H, 1982,

CONTROLLING DIMENSICH: INCH,

DIMZ CEFNES A ZOME WHERE ALL BCOY AND
LEAD IRREGLILARITIES ARE ALLOWED.

s =

=

oo ||

@l

=|

|| =[ = |0 | 0]

OPTIONAL
CHANMFER

E—=

D2T SUFFIX
TIC P, 5

KAGE

TERMIMAL 4

DMENSICHING AND TOLERANCING PER AMSI
M, 1562,

¥

2 DONTRCLLING DIMENSION: INCH,

3 TAB CONTCLUR CPTICNAL WITHIN DIMENSIONS

AND K.

4 DMENSICNS U AND W ESTABLISH & MINIMUN
MOLUNTING SURFACE FOR TERMIMAL 4.

5 DIMENSICHS A AND B DONCT INCLLOE MOLD
FLASH OR GATE PROTRUSIONS. MOLD FLASH
AND GIvATE FROTRUSICNS HOT TO EXCEED

0.0 151 MAKIKIIM.
INCHES MILLIMETERS
MIN MAX MIN_| MAX
386 2804 (10736
Al 1347
4. 572
0,560 14

BSC
0538 | 0579
0,125 MAX
1050 REF
[L [ oo [ oo
W[ nose | oice
| oote | 00%
[P | oo | oore
]
5
U
v

5*REF

0116 REF
Q.200MIN
0.250MIN

2046 REF
5.080 MIN
5.250 MIN

How to reach us:
USA/EUROPE/ Locations Not Listed: Matorcla Literature Distribution;
P.O. Box 20912; Phoenix, Arizona 85038, 1-800—441-2447 or 602-303-5454

MFAX: RMFAXO@email sps. mot.com — TOUCHTOME 6022446603
INTERMET: http:#/Design—NE T.com

JAPAN: Mippon Motorola Ltd,; Tatsumi-SPD-JLDC, 6F Seibu-Butsuryu—Center,

3-14-2 Tatsumi Koto—Ku, Tokyo 135, Japan. 03-81-2521-8315

ASIA/PACIFIC: Motorola Semiconductors HK. Lid ; B8 Tai Ping Industrial Park
51 Ting Kck Road, Tai Po, N.T., Hong Kong. B52-26629298

MOTOROLA

67



National Semiconductor

LM101A/LM201A/LM301A
Operational Amplifiers

General Description

The LM101A seres are general purpose operational amplifi-

ers which featurs improved performance over industry stan-

dards like the LM709. Advanced processing techniques

make possible an order of magnitude reducton in input cur-

rents, and a redesign of the biasing circuitry reduces the

termnperature drift of input curent. Improved specifications in-

clude

+ Offset votage 3 mV maximum over temperature
(LMIOTA/LMZO0T A)

* Input current 100 nA maximum owver temperature

(LMIOTA/LM201A)

Offset current 20 nA  maximum over temperature

(LMIOTA/LM201 A)

Guaranteed drift characteristics

+ Offsets guarantesd over entire common mode and sup-

ply voltage ranges

Slew rate of 10W/us as a summing amplifier

This amplifier offers many features which make its appli-

cation nearly foclproof: overload protection on the input

Septernber 1959

and output, nolatch-up when the common mode range is
exceaded, and freedom from cecillations and compensa-
tion with a single 30 pF capacitor. Ithas advantages over
internally compensated amplifiers in that the frequency
compensation can be tailored to the particular applica-
tion. For example, in low frequency circuits it can be over-
compensated for increased stability margin. Or the com-
pensation can be optimized to give more than a factor of
ten improvemnent in high frequency perfarmance for most
applications.

In addition, the device provides better accuracy and lower
neoise in high impedance circuitry. The low input curents
also make it particularly well suited for long interval inte-
arators or timers, sample and hold circuits and low fre-
quency waveform generators. Further, replacing circuits
where matched transistor pairs buffer the inputs of con-
ventional IC op amps, it can give lower offsst voltage and
a drift at a lower cost.

The LM101A s guaranteed over a temperature range of
-55'C to +125'C, the LM201A from -25°C to +85'C, and
the LM201A from 0'C to +70°C.

Connection Diagrams (1op view)

Dual-In-Line Package

T
RALANCE/ __1 4
COMPENSATION ~— COMPENSATION
HPLT — 7+
3 3
INPUT — |e— output
v = Bacance
DSMTTE24

Oreler Number LMA01AJ, LM1011/883 (Mate 1),
LM201AN or LM301AN
Sea NS Package Number JOSA or NOSE

Ceramic Flatpack Package

NC :Iz L] I::I HC
BALANCE ) L‘:I COMP
NPLTI: LM101W ?:I v+
NPLTI:5 ﬁ:I ouTPUT
v-—] [ BaLaNCE
om0

Order Number LM101AW/583 or LM101W/883
See NS Package Numbar W10A

@ 1909 National Semicondudeor Corporation

DE00TFE2

www. national.com
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Connection Diagrams (tap view) (Continued)

Metal Can Package
COMPENSATION

BALANCE

INPUTS

Note: Pin 4 connected o case.
Order Number LM101AH, LM101AH/B82 (Note 1),
LMZ01AH or LM301AH
See NS Package Number HOBC

Note 1: Available per JM3BS10/10103.

Dual-In-Line Package

1—
72—

BALANEE
COMPENZATION 3 —
eyt 4 —4
PUT
v 5 —

77—

U

> |

1

—

— 18

COMPENSATION
v
auTgT

BALANCE

=t

Order Number LM101AJ-14/883 (Note 1)
See N3 Package Number J14A
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Absolute Maximum Ratings (ot 2)

If Military/Aerespace specified devices are required,

Distributers for availability and specifications.

please contact the National Semicenducter Sales Office/

LMACIA/LM201A LM301A
Supply Voltage 22 18y
Differential Input Voltage T30 300
Input Voltage (Mote 3) +15Y +15%
Cutput Short Circuit Duration (Note 4) Continuous Continuous
Operating Ambient Termp. Range -55°Cto +125'C (LM1014) 0'Cto+70°C
-25'C to +85°C (LM201A)
T, Max
H-Package 150°C 100°C
M-Package 150°C 100°C
J-Package 160°C 100°C
Power Dissipationat Ta = 25°C
H-Package (Stll Air) 500 mw 300 mw
(400 LF/Min Air Flow) 1200 mwW TOO mw
M-Package Q00 mW S00 mW
J-Package 1000 mW G50 mW
Thermal Resistance (Typical) O
H-Package (Still Air) 185 CANV
(400 LF/NMin Air Flow)
M Package 135°CAN 136 CAV
J-Package T10°CAN 10 Cmw
(Typical) 6,
H-Package 25°CAaV 25'Cawv
Storage Temperature Range -B5°C to+150°C -65'C o +150'C
Lead Temperature (Soldering, 10 sec.)
Metal Can or Ceramic 300°C 300°C
Plastic 260°C 260°C
ESD Tolerance (Mote 7) 2000 20000
Electrical Characteristics (not 5)
Ta= Ty
Parameter Conditions LM101ALM201A LM301A Units
Min Ty  |[Max |Min Typ Max
Input Offset Voltage Ta = 25'C, Rg = 50 ki1 0.7 20 20 7.5 mY
Input Offset Cumrent T, =25C 15 10 2.0 50 nA
Input Bias Cument Ta = 25°C 30 75 T 250 na
Input Resistance T, = 25'C 1.5 40 05 2.0 M2
Supply Curent Ty = 25°C I Wg = 200 18 3.0 mé
[ vs = +15v 18 30 mA
Large Signal Voltage Gain Tp = 265°C, Vg = £18V =) 160 25 160 Wimy
Vour = 210V, Ry = 2 ki)
Input Offset Voltage Rg = 3.0 10 my
Average Temperature Coefiicient | Rg = 30 15 6.0 30 HYWIC
of Input Offset Voltage
Input Offset Current 20 70 na
Average Temperature Coefficient | 25°C < Ty < Tyax 0.01 0.1 0.01 03] n&'C
of Input Cffset Current T = Ta = 25°C 0.02 0.2 0.02 06| nA'C
Input Bias Cument 0.1 0.3 pA
Supply Curent Ty = T Vs = 220V 1.2 25 mA
3 woww national. com
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Electrical Characteristics note 5 (continued)

Ta= Ty
Parameter Conditions LM101A/LMZ01A LM301A Units
Min Typ Max | Min Typ Max
Large Signal Voltage Gain Vg = 18V, Vg = £10V 25 15 Wimy
R = 2k

Cutput Voltage Swing Vg = H15V [Ro=10kn [+12 +14 +12 +14 W

I R, =2 k() +10 +13 +10 +13 v

Input Voltage Range Vg = 20V +15 v

Vg = 18V +15, 12 +15, v

= -13
Common-Mode Rejection Ratio Rg = 50 kil a0 96 0 a0 dB
Supply Voltage Rejection Ratio Rg < 50 kil a0 =l 0 aE dB

Hote 2: Abscluls Maximum Ratings indicata limits beyond which damage to the device may coour, Cparaling ralings indizate for which the devics is functionl, but
do no guarantes specilic parformanca limits. Elzcirical Characteristios state DG and AC elechical specilications under parlicular test conditions which guarantae spe-
cilic limits. This assumes thal the device is within the Operaling Ralings. Speciications are nct dfor where nolimitis given, howsver, the typical
welus is 8 good indicalion of device performance.

Hote 3: For supply wilages less than 15V, the absclute meximum inpul vollage is equal In the supply vollage

Hote 4: Conlinuous shorl drcult is dlowed for case temperalures 1o 125'C and ambient lemperalures 1o 75 C for LMI0TALMZ01A, and 70°C and 55°C respectively
for LM2014A,

Hote 5: Lnless cthenwise sperified, thesa specilications apply for C1= 30 pF, 581 < Vg < 220V and -55°C = Ty < +125C (LMID1A), £58V < Vg < +20V and -25°C
=Ty € +B5C (LM201A), +5V < Vg < £15V and 0°C £ Ty £ +70°C (LM301A).

Hote 6: Refer to RETS101AX for LM101A miltary specifications and RETS101X for LM101 military specifications.

Hote 7: Human body model, 100 pF discharged thicugh 1.5 ko

Guaranteed Performance Characteristics Lmioaimzna
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Typical Performance Characteristics

Supply Current Voltage Gain Maximum Power Dissipation
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Typical Performance Characteristics continued)

Closed Loop Qutput

Impedance

w |
a ¥ — -
= .+ 1000
2w /- P
= p— t |
£ w /
§ 10 a1 T
£ — SINGLE POLE —d
E COMPENSATION

C1 =30 pF
s 7 Ta-BC
w | | teuen Hma

FREQUENCY Mzl
BT THE-56

Typical Performance Characteristics for Various Compensation Circuits
(Mote @)

Single Pole Compensation Twe Pole Compensation
R? R
Al
Vi
Vaur
L}
Win L)
[4]
1
DOEDOT 528
=
DEQOTTEZ-12
A1Cg
Ty R 6y
Lo =
Cg= 30 pF A1 + Rz
Cg= 30 pF
c2=10C1
Feedforward Compensation
DENITTRI-18
= 1
2w A2
.= 3 MHz
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Typical Performance Characteristics for Various Compensation Circuits

(Mote 97 (Continued)

Open Loop Frequency

Response
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Typical Applications (o 9

Variable Capacitance Multiplisr

Simulated Inductor

R RZ
lK 1‘GK
T
L_r,
= -
ol
0.1 uF
11
1F
L=R1R2G1
Rs = Rz
Rp = R1
Fast Inverting Amplifier Inverting Amplifier
with High Input Impedance with Balancing Circuit
o m Rz
S oF INPUT O
2
1K
r\.
L1l -
- ) vV p——0 OuTPUT
1L
Mz C Ay d

T + LMIDTA B— ouTPuT
3 A1
30pF 10 M
v
(5]
1 L s
DS00TTS-22 - (OBOOTTEZ-23
’hla\_.; b 220 or equal io parallel combination of R1 and R2 for minimum
olfsel.
Sine Wave Oscillator
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2
e
L
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Typical Applications Note 9 (Continued)

Integrator with Bias Current Compensation

r W
r1* &
TIK £ K

1]
{LTY

DS00TT52-35
“Adpst for zero integrator drift. Current drift typically 0.1 A" C over -55'C 1o +125°C temperature range.

Application Hints (not= 9)

Protecting Against Gross
Fault Conditions

Cempensating for Stray Input Capacitances
or Large Feedback Resistor
DUTPUT =3

Rst A
INPUT =R
LMID1A QUTPUT
3
R1* 3 TEST POINT
INPUT=AAA——y
R3 p—
| 3]
OE00TTEZ25 e =
N DENOTTRE-ZT
“Protects input
tProlects output
{Prolads oulpul—not naaded when R4 is usad. ce A1 Cg
2+

Isclating Large Capacitive Loads

DEOOTTER- 1

Although the LM101A is designed for trouble free operation,
experence has indicated that it is wise to observe certain
precautions given below to protect the devices from abnor-
mal operating conditions. It might be pointed out that the ad-

vice given here is applicable to practically any |G opamp, al-
though the exact reason why may difer with different
devices.

whesw.national.com



Application Hints (note 9) (Continued)

When driving either input from a low-impedance source, a
limiting resistor should be placed in series with the input lead
to limit the peak instantaneous output current of the source
to something less than 100 mA. This is especially important
when the inputs go outside a piecs of equipment where they
could accidentally be connected to high voltage scurces.,
Large capacitors on the input (greater than 0.1 pF) should be
treated as a low source impedance and isolated with a resis-
tor. Low impedance sources do not cause a problem unless
their output voltage exceeds the supply voltages. Howewver,
the supplies go to zero when they are turned off, so the iso-
lation is usually needed.

The output circuitry is protected against damage from shorts
to ground. However, when the amplifier output is connected
to a test point, it should be isolated by a limiting resistor, as
test points frequently get shorted to bad places. Further,
when the amplifer drives a load extemal to the equipment, it
is also advisable to use some sort of limiting resistance to
preclude mishaps.

Precautions should be taken to insure that the power sup-
plies  for  the integrated  circuit  never  become
reversed— even under transient conditions. With reverse
voltages greater than 1V, the |C will conduct excessive cur-

Typical Applications ot 9

Standard Cempensation and
Offset Balancing Circuit

rent, fusing internal aluminum interconnects. If there is a
pessibility of this happening, clamp diodes with a high peak
cument rating should be installed on the supply lines. Rever-
sal of the voltage between W' and W~ will always cause a
problem, although reversals with respectto ground may also
dive difficulties in many drcuits.

The minimum values given for the frequency compensation
capacitor are stable only for source resistances less than
10 kL1, stray capacitances on the summing junction less than
5 pF and capacitive lcads smaller than 100 pF. If any of
these conditions are not met, it becomes necessary to over-
compensate the amplifier with a larger compensation capaci-
tor. Alternately, lead capacitors can be used in the feedback
network to negate the effect of stray capacitancs and large
feedback resistors or an RC network can be added to isolate
capacitive lcads.

Although the LMA01A is relatively unaffected by supply by-
passing, this cannct be ignored altogether. Generally it is
necessary to bypass the supplies to ground at least once on
every circuit card, and more bypass points may be required
if more than five amplifiers are used. When feed-forward
compensation is employed, however, it is advisable to by-
pass the supply leads of each amplifier with low inductance
capacitors because of the higher frequencies involved.

Fast Veltage Fellower

-
R aTTEE

Power Banchwidih: 15 kHz

CEMTTELE Slew Rate: 1Vips

www. national.com 10



Typical Applications ot 9) (Continued)

Fast Summing Amplifier Bilateral Current Scurce

Vour

DE00TTE- 3
Power Banchwidih: 250 kHz

Small Signal Bandwiidih: 3.5 MHz

Slew Rale: 10V s

OEDOTTEE-32

R3 Vi

ouT ” B s

R2 = R4 +Rs
R1=R2

Fast AC/DC Conwverter (Note 8)

OUTPUT

INPUT

A2
. LWI01A
15K

= = o
0 pf
DEADTTE2-13

Mote 8: Feediorward compensation can be used to make a st ful wave rectifier without a filter.

lour

weaaw national. com

78



Typical Applications (Note 9) (Continued)

— ——————— INFUTS

R1= Rd; R2 = R3
Ay I'ﬂ
YT Rz

*.1 Matching determines CMRR.

Integrator with Bias Current Compensation

OS0ATTER-35

'Nt:lljusl for zero integrator drifl. Current drilt typizally 0.1 A" C over 0C 1o
+T0C temperalurs range.

Instrumentation Amplifier

-
DENNTISE24

Voltage Comparator for Driving RTL Legic or High
Current Driver

INPUTS

ORTTELET

www.national.com
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Typical Applications (ot 9) (Continued)

Low Frequency Square Wave Generator

™
AAA
VA

LOW IMPEDANCE
OuTPUT

CLAMPED
ouTPUT

OEDOTTE235

Low Drift Sample and Held Voltage Comparator for Driving
a DTL or TTL Integrataed Circuits

OUTPUT " ZNNE v ouTRUT

LMimA

ez
INPUT
L
DEDITTERID
30 pF
CR00TTEE28
“Polycarbonate-dieleciric capacitor
13 wranw.national.com
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Schematic (note9)

BAL,
COMP1 ¥+ COMPZ
T]’

(e ]|

o}

INPUT

INPUT C»
2

Mote 9: Pin comections shown are for 8-pin packages.

DE00TTERA

wiww. national.zom
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Physical Dimensions inches (millimeters) unless otherwise noted

0.350 —0.370
| w09 398
| oA
0.315 0,335
[ wom a9 O
+ 1] Ay
=220 UNCONTROLLED
0.165-0.185 | IEIS!S;
pmaEm oy | | LEAD DIA
r
REFEREMCE PLANE i SEATING PLANE
= 1' 00150080
0.500
UL 0381 —1.016)

_-_IL'_ 0.016-0.018 I8 TYR

{0486 -0.403)
D1e5-0208 s
0100 [4.553-5.207) PE.
e P |

0,099 - L0145 /\<
0737 —1.143)
0.028 —0.034
(ORI usﬁ-!l\
7
a3
45° EQUALLY
SPACED —m=| IS IREY E)
Metal Can Package (H)}
Order Mumber LM101AH, LM101AH/B83
LM201AH or LM301AH
NS Package Number HOSC

’Rmunaxa‘
RO.O10 TYP
\ [7] [¢]

0.220  0.310 MAX
0.291 GLASS
BO.025 TYF l' I
| KN E3 3 Y
0.045
1 ooss ™

0.280 |— .005 GLASS
0.320 MiK /_ SEALANT

0.180 : AW
M o 0.200 < 0.020
S 0.080
i | ¥
1- ¥ ooise
| 0125 WIN
5,200 l
NG
! 80 £ 4% THP
859 £59 TYP i e | -
= I BOTH ENDS |
0008 0,098 0.003 TYP
0.012
— 0100 £0.010 TYP

Ceramic Dual-In-Line Package (J)
Order Number LM101J/883 or LM101A.J
NS Package Number JOBA

HaL (R K)
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0768
|- - {18833
MAX
2025
106351
RAD

Physical Dimensions inches (millimeters) unless othewise noted (Continued)

0.220-0.310
15.568—7.874)

KRB ORERONE]

Molded Dual-In-Line Package (N}

Order Number LM201AN or LM301AN

NS Package Number NOBE

noes 0.200
Iﬂ-':‘ﬁl FL&SS 0.064 +0.005 (6.080)
SEALANT  fegapaan | WA g g20-0.060
1 f0.508-1.524]
25347 TP Y ] ;
0.008-0.012 “
{0.200-0.385]
T 0098 Do 0003 || g g g0
LI [y W, {0ABT 0,076} e
(2409 (2.175-5.080)
14X BOTH ENDS | D100 :0.010 o
(2,540 +0.250) e
MIN IHA RE
Ceramic Dual-ln-Line Package {J)
Order Number LM101AJ-14/883
NS Package Number J14A
sz 009240.005 2
{2337 B3 20.127) ™.,
RAD
PIN MO| 1 IDENT T k
OPTION 1 ¥
Lo 0.04
g™ 000 o m| e % DPTION 2
0,300 - 0.320 0.762) — Ing 0.145-0.200
b I 13,603 —5.080)
{Tez-s.12n { |/~ |
L._.J4F_+ .L — K| ¢ J i
_ —oad l
e A e 0.1%5-0.14 $
B i1z 0.065 _ 13.175-3.548) "
ps—oms || * o 0,508
{0-229 - 0.381) DI MIN
0.0 NOM
0325 g ms I
(a.255 71016 0100+ 0.000
(2255 Ty gga) . 2540 £0.254)
0045 40,018 .
11430.381
I [ | D060
T {1.524)
- KOBE phEY ¥,
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Physical Dimensions inches (milimeters) unless ctherwise noted (Continued)

0.080 oy . =0, 270 MAN-
LR 0.050 £0.005 —-| I—-— = [~ 0.005 MIN TTP
0.055 o ol e -
0.026 10 &
e m ‘ = 1
0.370
0.250
o
f :
0,270 ¥AX 0,260 )
GLASS 0,238
L r_] 0.012
- f 0.008
_/d DETAIL A
DETAIL A 0.370 S
0.250
FIN #1 l
IDENT N 1 5 W10k (REV E)
0,006 _plle :
0.004
TYR 0018 4p _.J Lo 0.045 MAX
0.015 e

Ceramic Flatpack Package (W)
COrder Number LM101AW/E23 or LM101W/8583
NS Package Number W10A

LIFE SUPPCRT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT AND GEMERAL
COUMSEL OF NATIONAL SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or 2. A critical component is any component of a life

siayjijdwy JeuonesadO VLOSINT/V LOZINT/V LOLINT

systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and
whose failure to perform when properly used in

support device or system whose failure to perform
can be reasonably expected to cause the failure of
the life support device or system, or to affect its

accordance with instructions for use provided in the
labeling, can be reascnably expected to result in a
significant injury to the user.

safety or effectivenass,

N Halional Semiconductor Maticnal Semiconductor Maticnal Semiconductor Halional Samiconductor
Carporation Europe Asla Pacilic Customer Japan L.
Amarcas Fax +49 D) 1 B0 530 B5 85 Response Grup Tel: B1-3-5639 7560
Tal: 1-800-272-6658 Emal: auropesuppotnsc.com TH: B5-2544466 Fa: B1-3-8633-7E07
Fax: 1-800-737-T01&E Daulsch Tal: +49 (0) 1 S0-E30 BE 85 Fax B5-2504465
Emal: supportinss.com Englsh Tel: 443 (0) 1 BO-E3Z 78 32 Emall: 52.2Up periZnse. com
Francals Tel: +43 (0 1 80632 63 58
wawwnational com ltalano  Tel: +48 (D) 1 BO-E34 16 80

htiorgl does not assume any resporeibily 1o use of &y crouly described, no omUlt palent Iensss are mpled and National resses the right & any tme winoLt notice 1o change sald croury and spaciicalions
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