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Lipéioyoc

Otov 10 Defpovdpio tov 1997 dpyoo TIC OMOLOEG HOL GTO TUNUO
HAextpovikng tov mopaptiuatog Xoviov tov T.E.I. Kpnmg, d6ev umopodca va
QOVTOOT®O TO €VPOG TOV SLVOTOTHT®V oL €Yl M emoThun ¢ HAektpovikng, pia
paydaio eEEMGGOUEVT] EMOCTNUN OV E0YWPEL 6€ OAO Kol TEPIGCOTEPOVS TOUELS TNG
kaOnuepwvng pog Cong. Evivmoocwocpévoc amd ovtd 1o 1EpAOTIO €0pOC TMV
SVVATOTHTOV OV £XEL, OLGKOAELOUOVY VO KATOANE® G€ KATOL0 GUYKEKPIUEVO BEua
Y Vo 0oYoAN0®d oty TTuYoK pov gpyoacio. Amd avtd 10 ad1EE0do avtd PBynKa
otav pomoa tov K. lodvvn Topaddkn av £xel Kamoto 0o vo Lov TpoTeivel, Kot 1
TPOTOOT) TOL NTOV va. OTIAEovpHe €va GUOTNUO. GLAAOYNG Kol 0o KELONG
petewporoyik®mv peyedav eleyyoduevo and H/'Y. To oképnka Atyo kot ida 6TL NTOV
pev éva apketd dvokoAo BEua, aAAG Kol 0pKETE evOlaPEPOV Yot GuVIVALE TOAAA
TpAypaTo He to onoia giya acyoAndel katd ) didpkela tng oitnong pov oto T.E.L.
‘Etol amogdoico vo KGve autd Yoo TTUYOKY €pyocio, Kol HTop® Vo T, TOPO TOV
mv Tterel®won, OTL Ol YVMOOELS KOl Ol EUNEIPIEC MOV OMOKOUIOO NMTAV OPKETA

OMUOVTIKEC.

¥t0 onueio avtd Ba MBeha va gvyopiomow tov k. Topaddkn Iodavvy,
gloNyNT oVTNG TG epyociog vy v Ponbeld Tov 0AAG Kot Yo TNV Qyoym
ovvepyoosio mov elyaue, Tov K. Aryoyoydkn Xapdioumo yio 1 Ponbeia tov otV
KOTOOKELT] TOV OVEUOOEIKTN TOV K. Avi@viodkn Eppavoviid yuo v moapaydpnon
TOV OVEUOUETPOV, KOOMDS Kol OTOOVONTOTE CUVEPOAE, £0T® KOl YLYOAOYIK(, GTNV

TPOYLOTOTOINGT QTG TNG EPYOGTOC.

Xavid 16/10/2001

Momaddxng wdvvng






Ewoaywyn

H avéyn yio v mpdPreyn tov Kapik®v cuvOnK®V omacyoAodce aveékadey
oV QvOpomo. Av avatpéet Kavelg oty 1otopio Ba dgl OTL OAOL 01 apyaiol TOATIGHOT
elyav emvonoel dtdpopeg HeBOOOVS Yoo TNV TPOYVOGCT TOL KOPOV Ol ONOLEG
Baciloviav Kupiwg TNV mopatipnoT SdPopmV PLGIKMOY PUIVOUEVOV OAAL KOl GTNV
TOPOTPNON NG CLUTEPLPOPAS dapopwv (Odwv. Mg v TPO0d0 NG EMGTAUNG
emvonOnkav daeopa dpyavo OT®MG Yoo ToPAdEyHo 10 PapOUETPO KAVOVTIOS 7O
amotelecpatikég Tig peBoddovg mpoOPheync. Ltn onuepv €moyn M mPOHYVOGN TOL
KOpoL YIVETOL e GYETIKA PEYAAN axpifela apod ot petempoArdyol £govv o1n 01d0eon
TOVG LVIEPSVYYPOVA UEGH OTTWS dOPLPOPOLS Kot OAPOPO AAAD GUOTAUOTA  UEYAANG
axpiferag. Eva kodo epyaieio OU®S Yo TOVG HETEMPOAGYOVS EIVOL KO 1] OTATICTIKN 1|
omoia Tovg Ponddetl otV KaAVTEPN TPOPAEYT Kol LEAETN TOV KOIPIKMOV QOIVOUEV®V.
IMa 11g avdykeg OUMC TG GTOTIOTIKNG TPEMEL VO, YIVETOL GUVEYNG AMYN KoL KOTOY PPN
TOV UETEMPOLOYIKOV ueYeBdV K €161 Gpyloe vo mopovotdletar M avdykn
QLTOMHOTOTTONONG OVTHG NG Oladkociog, pe amotélecua va  avomtvybodv To

CULGTNHIOTA GVAAOYNG Kot amobnkevong dedopévmv (Data Loggers).

H xoatackevun e€vog tétolov cuoTiratog €ival 1o BEHo avTnG TG TTUYOKNG
epyaciog. Me 10 ocvomnuo ovtd propet vor yivel e0KoAa 1 LETPMOM, | CLAAOYN Kot M
amofnkevon g Beppokpaciog, g VYpAsiag, TG G THOCPUIPIKNG TTIESNS, KOl TNG
TOYOTNTOG KOl TNG 01EVOVVENS TOV AVEROV, TTOV €ival Ta TO POCIKA LETEMPOLOYIK
pey€dm. dvcikd amodnKeveTal 11 OPO Kot 1| UEPOUNVIQ TOL £Yve 1) KAOe puétpnon. To
ovoTnua givorl eEAeyOUEVO 0md NAEKTPOVIKO VTOAOYLOTH, KOl O YPNOTNG TOV UTOPEL va
pvOuicel Tov emBountd pvBud derypatoinyiog, onrodn 1o KAbe Moo dpa Oa
yivetor pé€tpnon Kot amobfKevon Tov Tapardve peyedmv. Metd to chotua maipvet
QVTOUATO HETPNOELS e TOV KaBopiopuévo puBud derypatoAnyiog kot Tig amodnKevel
OTN UVNUN oL £XEL, YWPIG va etvan amapaitntn N Topovsio Tov YpNoTn N va givor
amopoaitto vo eivor o Asrtovpyion o vmOAOYoTHG eAEyyov Tov. O pvOUOG
detypatoAnyiog pmopet va kopaivetor amd 1 émg 60 Aentd, Kot to cvotnuo Bo propet
va amodnkedel petpnoelc amd 2 g 118 pépeg avtiotorya, ov n UviUN TOL OPYIKA

elvan tedeimg adeta. O yprotng O Tpémel va T yoivel vo GUAAEYEL TIG LETPTOELS OVTEC



0€ TOKTA YPOVIKA dloaoTNUOTO, Vo TIG omofnkevet oe éva apyeio *.log N *.txt ko petd
va TIG dypdeel amd TN pUvnun tov ovothiuatos. H enelepyacio tov perproewv
AVTAOV UTOPEL VO YIVEL LLE OTOLOONTOTE GYETIKO TPOYPOUUO, OTMS Y10 TOPAOELY Lol TO
Microsoft Excel. T tov éheyyo 10V cvotiuatog €xet @toytel €va €bypnoTo
TPOYPOULO HE EQAPUOYN TG YA®Goag mpoypappoticpod Visual Basic. To cvotua
&xel T dvvortdTo Vo Kpatdel Tig puOuicelg Tov Kot TIG amoONKELUEVES LETPNOELS
QKOO KOL OV Y10 KOO0 AdYo dtoKomel 1) Tpopodocio Tov. Xuveyilel dg Kovovikd T
Aertovpyior TOV PETE TNV €K VEOL TPOPOdHTNON TOv. AKOUO UTOpEl va yivel 0KOA
avafaduion tov Aoyiopkod Tov pikpoeieykt (Firmware) tov cvotiuotog pe tpdmo
IOV TEPLYPAPETOL GE TOPOUKAT® KEPAAOLO. XVVOTTIKA TO YOPOKTINPIOTIKO KOl Ol

JVVATOTNTEG TOV GUGTHHOTOC Elvat:

o Kotaypagn tov petewporoyikdv  peyebov  Ogpuoxpaciog,

vypoaciog, OTHOCEUPIKNG mieong, TtoybtTag Kot  Oevbuvong

aVELOV.

o PoOuon ypodvov derypatoinyiog and 1 €wg 60 Aentd

o Yuveyduevn amobnkevon petpioewv amd 2 éoc 118 pépeg.

o Amobrjkevon TV petpnoemv o apyeio *.log 1 *.txt

o Evkoloc €heyyoc HEGO £101KOV AOYIOUIKOD

o Evkoln avafPdaOuion tov Firmware

o AvvotdTTo TPOPOdOTNONG TOL amd EEMTEPIKN TNYN MAEKTPIKNG
EVEPYELNG.

o AvvotdTto TPOcHNKNG ACVPUOTNG ETIKOWVOVIOG Yo TOV EAEYYO

KO TY LETOPOPE TV amodnNKeELUEVDVY OEG0UEVOV TOV.

H epyacia ocvvodevetor and évo CD-ROM péoco oto omoio vmépyovv 10
AOYIOHIKO  €AEYYOL TOVL, O TNYOHOC KOOWKAS TOV, OPOPE EPYOAEl Yoo TOV
TPOYPOUUATIGHO TOV GLOTHUATOG, To. Data Sheets 6Awv TV e€aptnudTmv Tov £xouvv
ypnowonomBel oe popen pdf, ko moAAéEG GAAeg ypnowweg mAnpoeopiec. Ia
YPNOOTNTA TOL KAOE apyeiov mov vrdpyelt 6to CD-ROM yivovion mopoamopunés amd

apkeTd onueio g epyaciog.



Keopdiaio 1°

L'eviko, otoryeio yio ta 2votnuoto Métpnong Kar Kotoypapng
Agodouévav (Data Loggers)

1.1 Xviioyn oedousvav

Y7dpyovv 0opKETEC MEPUTTMOOCELS, AKOUM Kot oty Kabnuepwn pog {on o6mov eival
avayKoio 11 GLALOYN KOl 1) KOTOYpop KATOI®mV 0E00UEVOV, OTMG Y10l TAPAOELY L CE
€V VOGOKOUEIO 1] VOCOKOUO TTPEMEL VO LETPAEL KOTA TOKTA YPOVIKA SLOGTUATO TN
Beppokpacio TV acbevodv Kot v kaToypaesl. Avtdc elvatl €vag yepoKivTog Kot
amAdC TPOTOG Y10t GLAAOYN KOl KOTOYPOPT OEOOUEVDV. Xe TOAAEG OUMOC TEPUTTMGELS 1|
OLALOYN KOl 1 KATOYPAPT TOV dEGOUEVOV OeV glval 00TE €DKOAO OVTE ATOOOTIKO V.
yivetar yewpokivnTa agob amotteitor peydin axpifelo Kot cuveyng Katoypogn KoTd
TOKTO YPOVIKG SOGTUATO ETL EIKOGITETPAMPOL PACEMS, OTMG YL TAPAIELY Lo OTOV
KOTaypAeovpe LETEMPOAOYIKA HeyéO. 'Etot avamthybnkay to avtdpato cusTipoto
pétpnong kot kataypoaens dedopévav (Data Loggers).

Ta cvotiuoTo OVTA YPNCLOTOOVY JAPOPE c1cHNTAPIO YIO. VO TOLPVOLV
UETPNGELS KO EMELTA KOTAYPAPOVY AVTEC TIC UETPNOELS TNV PO KoL TNV NUEPOUNVia
nov &ywvav, gite an’ gubelag oe H/Y gite o€ o cuokeun 1 omoia Tig amodnkevel oe
kb ¢ amobnievtikd péco Kot apyodtepa Tig otéhvel o H/Y ywn emeepyacia. Ta
televtaio cuvnBmg etvan pkpd og péyebog Kat Yoo Tyn EVEPYELNG YPNOCLUOTOIOVV Hid
emava@opTCONEVN umatapio, £TG1 UTOPOVV vo. ypnoipomombodv yioo Kotoypoen
UETPNOEDV CE OMOUUKPLGUEVEG TTEPLOYEG OOV givol SOVGKOAN 1 TPOPOJOTNOT TOVG
arn’ egubelag amd to OlkTLO MAEKTPOOATNONG. X* OLTH TNV TEPITTOON 1 GLOKELY|
ovvoéetar atov H/Y, pvBuilovtor o1 d1dpopotl TapAUETPOL TNG, OTOGLVOEETL OO TOV
H/Y, petd tomobeteiton oty meproyn 6mov mPEmel vo. GLAAEEEL LETPNOELS KO KAT
TOKTO YPOVIKA OLGTHUOTO O XPNOTNG MOEL, TOAPVEL TI) GLOKELY KOl TEPVAEL TIG

petpnoelg otov H/Y omov yivetar ko 1 eneepyacio tovg. H dadwkacio avt yiveton
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o €OKOAN OTOV VIAPYEL acvpuatn emkovovia peta&h tov Data Logger kot tov
VTOAOYLOTH €AEYYOVL, OOV OgV Elval amapaitnTn 1 UETAPOPA TNG CLOKELNG OPOD O

EAEYYOG TNG GLOKEVNG KOL 1) LETAPOPE TV dEdOUEVMV YivETOL acVPUATO

1.2 Anourovuevo Yiiko (Hardware) kor Loyicuixo (Software)yia tnyv
viomoinon evog ocvotiuarog Data Logging

Onwg avagépnke kol otnv mponyovuevn mopdypoeo, to Data Loggers pmopovv va
YOPIOTOLV G€ dVO UEYAAEG KOTNYOpies: o) avTd mov KoTaypdeovy am’ gubelag Tig
petpnoelg oe H/Y war B) avtd mov €xovv dikd tovg amodnkevtikd péco yuoo v
KOTOYpOPY] TOV UETPNCE®V KOl HETA oTéAvouv TG MeTpnoel; otov H/Y 7y
eneéepyacio. e YEVIKEG YPOUUES Ol amontnoel o€ software ko hardware kot Tov dvo
Katnyopliov elvar mepimov ideg. Kor otig Vo mepimtdoelg akoiovbeitor pio
ovykekpipuévn dwdwkacio (oynua 1.1) n omoia €xel og e€ng: Ta petpovpeva peyéom
UETOTPEMOVTAL GE MAEKTPIKO ONUO HEGO SOPOP®Y CoONTNPiOV UETATPEMOVTIOL GE
ymoeoko onuo (ektdg KL av o aueOnipla KaAvouy amd Hove ToVG OVTH TN LETATPOTT)
Kol petd xotoypdeovior an’ gvubelag otov H/Y av mpokertar yio cvuotiuoto g
Katnyopiag o 1 katoypapoviotl otn uvhiun tov Data Logger kot petd otéAvovtal otov

H/Y av mpdkertan yio cvotipata g Kotnyopiog B.

ArcOnTipra 1o ™) Metatponi AmoOnkevon
UETATPOTTN| TOV | OVELOTIKOV LETPICEMV,
UETPOVUEVOV NEYEODV oNUATOV 6E nuePOUNVIaS Kot @pog
€ NAEKTPIKO o1jna YNOLKE oc H'Y n Ghho

000N KEVTIKO néco

2ynuo. 1.1: Mrlox diaypauuo Actitovpyioc evoc Data Logger

Kot o115 000 Katnyopieg n pHetaTponn amd avorloyikd o ynelokod yiveTal Le T xpnon
ewIKOV petatponémv tovg Analogue to Digital Converters (ADC 1 A/D converters
Ommg givor  AyyAKn 0poAoYiol TOVG). T GUGTHUATO TG KATNYOPLOG O 1 KOTOYPOP™
Kol 0 €leyyog yivetar pe T ypnomn software eved o’ avtd g katnyopiag P
YPNOLOTOOVVTOL  EEYMPIOTE  amofNKELTIKA péGO  yloo TNV  KOTAypopn Kot
LIKPOENEEEPYOOTEG N UIKPOEAEYKTEG Yoo TOV €Aeyxo Tovg. H tpogodocia ota

cvoTnuUota NG Kotnyopiag o yivetar om’ €vbelag amd 10 JikTLO MAEKTPOSOTNONG
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aeov To KOHPLo HEPOG Tov cvotnuatog eival o H/Y. Xta cvotiuata g katnyopiog B
N TPOPOd0Gia YiveTon cuVNOMS e HioL ETOVOPOPTICOUEVT UTaTapiaL.

Ta cvomuota mov emikpaTovv gival avtd g katnyopiag P yoti eivor ToAd
pikpd og péyebog, Umopovv va xpnoipomoinfovv yio KaToypapr| ddpopwv peyedov
G€ OTOUOKPVGUEVEG TEPLOYES KOl TO KOGTOC TOVG cuvexms petwvetot. H petagopd kot
TOV OEGOUEVAOV KOL O EAEYYOC TOV GUOTHLATOG UITOPEL VoL Yivel acOPUOTA Kot £TCL OEV
etvat amopaitnto vo mnyaivel o ypNoTng eKel Yo vo puOicEL TIC TapaETPOVS TOV 1|
v va cLAAEEEL TaL Oedopéva. To pdvo iowg eldttopa sivor 0Tt Tpémel va poptileTon
N uroTopion TOVG KOTA TOKTA ¥PoVIKA dtaothuato. AvTto 10 TPpoPAnue propel va Avbei
av 1 eoption yivel avtoépato amd £vo GUGTNUO UETOTPOTNG OLOAKNG 1 MMOKNG
evépyelog Tote avtd gival TELeimS aVTOVONO, KOt 0 XpNoTNG T0 LOVO TOL £XEL VO KAVEL
etvar va Tov puOplet TG dSaPopeg TAPAUETPOVS Kol VO GLAAEYEL TOL dEOOUEVO, OTTOTE

avTOG BEAEL.

1.3 H Xpnon twv Data Loggers 6& uetempoloyikoivs atabuovg
Ye petewporoywovg otafuotg ta Data Loggers ypnoipomolodvior €vpeéms, opov
TPEMEL v YIVETOL GLVEYNG KATAYPOQEN T®V UETE®POAOYIKAOV peyebmv. Ot
LETEMPOLOYOL OEV TTOUPVOLV UETPNOELG LOVO GTO LETEMPOAOYIKG EPYUSTNPLN OAAL GE
TOAMAEG TEPLOYEG TTOV OPKETEG POPES ElVAL OMOUAKPLGUEVES, OTTOTE 1 YpNon evog Data
Logger dievkoAvvel moAd avt 1 dwdikacio. Ta mo Pacikd peyédn mov cuvibwg
petpmvral gival 1 Oeppokpacia, N VYpPAGia, 1 ATULOCEAPIKY TEST), 1] TOXVTNTO KO 1
devBvvon tov avépov. Ta peyédn avtd Kabdg Kot 1 dpo Kot 1 NUEPOUNVia Tov £yve
N AMyn TovG, KOTAYPAPOVTOL KOU Ol UETEMPOAGYOlL TO. TOIPVOLV Y. VO TO
ene&ePynoTOV.

H xoatookevn| evog T£T0100 GUGTAHOTOC Eivat Kot To BEHa VTG TG Epyaciog.
Y10 mopoKAT® Ke@AAolo  yivetal AETTOMEPNS  OVAALGN  TOL  TPOTOL  TOV

KOTOOKEVAGTNKE OLTO TO GUOTNUO UETPNONG KOl KOTAYPOQPNG Y10 LETEMPOAOYIK(

peyeon.
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Keopdiaio 2°

Ocwpnrixny Melétn tov Lootniuotog

2.1 Ta ustpodueva ustemwpolroyika ueyson

Onwg avaeéphnke Kot 6€ TPONYOVUEVO KEPAANO OKOMOG OVTNG TNG TTUYLOKNG
epyaciog etvat 1 KaTaokev] €VOC QVTOUATOV GLGTHUATOG LETPNONG KOl ATOOKELGONG
peTE®POAOYIK®DV peyeBmV eleyyduevo amd HAektpovikd Ymoloyioth, OmAadn €vOg
Data Logger ywo petemporoykd peyédn. To peyédn mov Oa petpd 10 cvotua eivar n
Oeppokpaocia, n vypacia, 1 ATROGPUIPIKT] TIEGT), 1] TAYVTNTA Kol 1] O1EVOVVEN TOV

OVELOV.

H Bepuokpacio eivar av oyt t0 Mo ONUOVTIKO, £V amO TO CNUOVTIKOTEPO
petewporoyka peyédn. o ™ pérpnomn g XPNOOTOooVVTOL dV0 KAUOKES, M
KMpoaxo Celsius kot n kKAipoxo Fahrenheit. H xiipoka Celsius emvondnke amd to
Youndd actpovopo Anders Celsius, kor givarl o kKAipako 100 Babudv, £govtag cav
onueia avapopdc T Oepuokpacio mEewg tov vepov (0° C) kot ™ Ogpuokpocio
Bpacuov tov (100° C). H khipako Fahrenheit emvonnke amd to T'epuavd guoikod
Gabriel Daniel Fahrenheit. O Fahrenheit ypnowonoince ki avtdc coav onueio
avagopdg Tt Beppokpacio ™ENS Tov vepos (32° F) kot ) Beppokpacio fpacuod tov
(212° F). Zhuepa n mo dadedouévn wkhipoko, eivar n khpaxo Celsius, aAAd
ypnolpomoteiton opketd kot n kiMpaxo Fahrenheit kvpiog otig AyyAoca&ovikég

XDPES.

‘Eva dAo onuaviikd petewporoykd uéyebog eivor m vypoosio. g vypocio
opileton  mopovcio VOPATUOV GE PIKPN 1| pHEYAAN TocoTnTa. ['a Tov aépa 1 vypacio
umopel vo. EKOPoTEl G amolvty, €101kN, GyeTIKN M| OF ueIkTH avaloyio. ATOlvn

vypocio ivot N TOGOTNTA TOV VOPATUAOV GE EVO OPIGUEVO OYKO OEPO. KOL LETPLETOL GE
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gr/m’. By vypacio eivot 10 T0606TO TOL ad1GeTaTON GYKOL TV DLEPATUAV TPOS TO
OLUVOAIKO OYKO TOL aépo. ZyeTiKn vypaocia glvalr 1 oyéon avdueco 6to Papog Tov
VIPATUOD OV TEPIEXETAL G' €va OpPIoUEVO OYKO aépa. (amdALTN vYpAGia) Kol GTO
péytoto Papog tov vOPATHOL, TOL OTIG 1d1EG cLVONKeEG Bepurokpaciag, pmopel va
TEPLEYETOL OTOV 1010 OYKO Ko eKPpdleton o€ mocootd emi toig 100. H vypaocia oe
UEKTN avaAoyio eival 0 AOYog TV ad1doTAT®OV VOPATU®V TPOg TN Halo Tov Enpod

aépa. XT1 LETEMPOAOYIO YPNGILOTOIOVVTOL 1] ATOAVTI KO GYETIKT VYPAGIaL.

‘Eva and ta o yproipa LETE®POAOYIKA HeyEtn yia tnv TpdPAieym Tov Kopov
elvarl 1 atpooopiky mwieon. Atuooc@opikn 1 fopouetpikn mieon, eival 1 mieon mov
aoKelToL amd TN OTHAN TG LVIepKeipevng atpodcealpoc. Kavovikn mieon eivor exeivn
7oV aokeital oty emeavia g Bdlaccag, otovg 0° C oe yewypapikd mhAdtog 45° kat
wwodvvapel pe v mieon mov aokeiton amd pion oTAN vopapyvpov 760 mm. H
OTULOCQAIPIKY TiEoN UHETOPAAAETOL OO TO KOIPIKE QOIVOUEVO KOl OVAAOYO TN
LETAPOAT OLTH Ol LETEMPOAIYOL UTOPOVV VO, BYGAOVY YPHGILO GUUTEPAGLLOTA YiaL TN
petaforn tov kopov. Ektd¢ Opwg amd Tov Koupd M OTHOCQOPIKN  Tieom
petafdiieton ko pe to vVyog (Bréme IIAPAPTHMA T' oel. IT — 60) kot 1 1016tT0
NG GLTH TNV KAVEL YPNOIUN Y0 TOV VTOAOYIGHOV TOL LYOUETPoL. Ot povadeg mov
YPNOLOTOLOVVTOL Y10, TN LETPNON TNG ATUOGPOPIKNG TiEoNG Elval TOAAEG, OAAGL AVTES
TOV YPNOLLOTOOVVTOL TTL0 TOAV givarl Ta mbar (Aiumap), Ta hpa (ektotackdA) Kot to

mmHg (uApétp vopapyHPoOV).

O dvepog stvar n oplovtia, kupimg, petotdmon agéprog palog amd (mveg
VYNNG TEONG, OVTIKUKADVEG, TPog (dveg yaunAng mieong, kvkAdves. Ot dvepot
ovopalovror otabepoi O6tav mvéovv otabepd mpog v 0o katevBuvon (aAnyeis,
duTIKol AveNOl Kol TOAKOL), TEPLOOWKOl OTaV TTVEOUV EVOAAGE Tpog V0 avtifeTeg
Katevbivoelg (Lovoomveg, avpa) kol HeToPANTOl OTOV TVEOLV KOTG Ol0.GTHUOTO
(o1poKog, paiotpdit KAT.). Ta yopaxtnpiotikd peyEn Tov avERoL oL PETPAE elvol

N TayvTTe Ko 1 devhuvon) Tov.

[Mo v pétpnon g toxdTNTeg TOv AVEHOL £YEl EMKPATNOEL N KA{pOKO
Beaufort, n omoila emvondnke and 10 Bpetavd vavapyo Francis Beaufort. T v
KaTookeLn TG KAlpakag, o Beaufort ypnowwonoince tovg apBuotg and to 0 o¢ to

12. 'Etol, undév umo@op onuaivel otnv Enpa toyvmnto avépov pkpdtepn amd 1
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YUMOUETPO TNV OPO Kol 6TO TEPPAAAOV EMIKPATEL PLGIKA VNVEUia, OTOTE O KOTVOG
AVOYAOVETOL KOTAKOPLEA. £T0 1 umo@dp Exovpe tovnTa 1-5 yIAopeTpa. TNV MPOL Kot
TO 0EPAKL TOPAGVPEL TOV KOTVO y®pic va Tov StoAvel. Xto 2 pumo@op mn toyhTnTa
eBaver amd 6 ¢ 11 ymduetpa, omdte 0 acbevig Avepog yivetoar ocbntdg oto
npdsono. Ta 3 umoedp aviiotoyovv oe TayvLTNTU avEROL 12-19 yAidpetpa v ®pa,
Ko Exovpe PUAAN Kol AETTA KA0OWE G€ Kivion. Zta 4 umo@op o dvepog Exel eOdoet To
20-26 yIMOUETPA TNV OPA KOL TOTE GKOVI] KOl HKPE XOPTLE DYDVOVTOL GTOV OVPOVO.
Me 5 umopop pkpd d€vopa Kouviovvtol oAdKANpa, a@ol o Gvepog eBdvel ta 29 pe
38 ymopetpa. Ta 6 pmo@op yivovior ousOnTd amd TO GEUPLYUN TOV THAEPOVIK®OV
KOA®OlwV Kol TV kivion tov peydlomv kAadldv, agod ot taybtnteg eivar 39-49
YIMOUETPO TV ®PO. ZTO 7 UTOPOp O Gvepog yapoktnpiletar cpodpdc, ta dEvopa
KIVOUVTOL OAOKAN PO Kot T0 avtifeto otov dvepo Paotopa yivetar SVCKOAN, 0pov 1
tayvtnTa eOdvel Ta 50-61 yhdpetpa v dpa. OLEAAMOELS AVELOL, TOL KAVOLV TO
KAad1d va oralovv kot ivor advvatov va tepratnoetl Kaveig £, avtioToryobv ota 8
UToOp Kot 1 ToyvTTa gtvor 62-74 yikopetpa. Xta 9 pmoedp Exovpe OO, Kamolo
Kepapiow aroondvrol and T 0éom tovug Kot N tayvTe EOavel and 75 wg ko 88
ymduetpa v opa. Ioyvpn Bverla eivar ta 10 pmoedp, ondte Eeprildvovtar dEvopa
Kol Kwvovvevovpe omd Tig CNUIEG oTIg O18POPES KATOOKEVES, EVAD 1 TOYVTNTO TOV
avépov mAéov mavel omd 90 mg kot 100 yrdpetpa v opa. Xto 11 umoedp €xovue
TOAD 1oyvpn BveA o Kot yivovtal PeYOAEG KATAGTPOPES, apov 1| TayDTNTO £ival amod
103 wg 117 yuopetpa v dpa. Xto 12 pmo@op €xovpe ToEOVO, 1 TaXOTNTO TOV
avépov Eemepvd o 117 yMdueTpa TNV dpa KoL 01 KOTOGTPOPEG TOV TPOKAAOVVTOL

elvan tepdoTies.

H 61e06vvon tov avéuov petpiéton €ite pe poipeg YPMNOILOTOLDOVING MG
avaeopd éva otabepd onueio (.. o Popd) gite pe an’ evbeiag LTOJEEN TOL oNUEiOV

an’ 6mov épyetar o dvepog ( B (N), BA (NW), A (E) kAn).

[TepiocOtepeg TANPOQOPIEG YL TO. TOPOTAVED UETEMPOAOYIKG UEYEOM Ko
AVOAVTIKOT TTVOKEG Y10 TIC HOoVAdeS pétpnong tovg vtapyovv oto [TAPAPTHMA T
(Zehida IT - 55) kabdg kot o NAeKTpOVIKN LOpP] 6T0 cuvodevTikd CD-ROM.
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2.2 Ileprypagpn Tov 60GTHUATOS

H doun &vog ocvotiuatog pHETPNONG Kol OmmoONKELONG UETEWPOAOYIKMDV
peyebmv elvar oe yevikég ypoupég OUOl0L UE OVTH OV TOL GULGTHUOTOS 7OV
vAoTOMcaUE Kol TEPLYpAPeTOL TapakdTm. To cvotnud pog arotedeiton amd to eE1G
nepm:

o) To UEPOG TV owoOntnpiov, mov avalouPdvel TN UETATPOTY| TOV
LETEMPOLOYIK®DV HeYEDDY GE NAEKTPIKA OLLOTAL,

B) to KOpLo péPOC, mov avoAlapuPavel TV OTOONKEVOT TOV UETPCEMV KoL TV
EMKOIVOVIOL TOV UE TOV DTOAOYIOTH EAEYYOVL, KOl

Y) TOV VTTOAOYIGTY) EAEYYOV.

Y10 Xx.2.1 paiveton £va YEVIKO O18yPOLLLO TOV GLUGTHLLOTOG:

| . : Ynoloylot
AwOntipio :> Kvpio Mépog <:::> Eké’yzcoung

2ynuo. 2. 1: Mrlox d1aypauuo. Tov o0OTH UOTOC

To tuuo Tov aenmpiov aroteieitor amd 5 acOnmpla, éva yuoo KGBe
pHeTE®POAOYIKO péyeBoc mov Béhovue va  perproovpe. To  ooOntipoa oL
ypnopomroovue givor to asnmplo Beppokpaciog LM35, to HIH-3605A mov eivon
acOnmplo vypacioag, to NPP-301 mov eivor aicOntiplo mieong, €va aveuOUETPO
KUTEAA®V Y10 T HETPMOT TNG TaOTNTAG TOL OVEUOL Kot €va OVEUOJEIKTN yloL TOV
TPOGOIOPIGUO TNG 01EVBVVONG TOL avEROV. TNV TTapaypapo 2.4 avaidoviorl ot Adyol

Y10l TOVG OTTO10VG £YIVE EMAOYT TOV TOPAUTAVE alcONTpimv.

To wOpo pépog eivor kot to MO TOAOTAOKO KOUUATL TOL GUOTHUOTOG.

[Mopaxdatw oto Xy.2.2 goiveTon ) doun Tov:
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AwcOnTipuo oY
T KOp1o puépog ---__-__,i
i +C |
| < ’ :
: A/D , Movada |
! Converter /I\’:‘> Mviun <:> EMKOWVOVING l
| amofnkevong i

2ynuo. 2.2: Mrlox diaypouuo tov Kvpiov UEPOVC TOV CVOTHUATOC

To nAekTpiKd oo TOL EPYETAL OO T QGO TNPLO LETATPENETAL GE YNPLOKO
pe 1 Ponbewa tov A/D Converter, HETA AmOONKEVETAL GTN UVIUN KOL OT) GUVEYELQ,
petapépetor otov H/Y and ) povéda emkotvoviag, 6mov kot amodnkevetal o Eva
apyeio yia mepatépm avaivon. Ta aeOnmpia cuvdocoviar OAa otov A/D Converter,
eKTOC amd Tov avepodeixtn o omoiog Pydlel am’ evbelag ymelokd onpo Kot £T61
ovvdéetan am’ gvubelag oe pa OOpa tov pukpoereykt. O pC (LiKpoeAheykTng) tvar 1
KapO1d TOL GLGTHUATOG, OPOV Elvarl LTEHOVVOC Yo OAES TIG AELTOVPYIEG TG CLOKELNG,
oniadn avtdg divel Tig evtorég otov A/D Converter yio To TOTE KO TOEC UETPNOELS
Ba maipvel, amobnkedel ot PUVvNUN TIG LETPNOELS, avayvopilel TIG EVIOAEG TTOL TOL
didovtar amd tov H/'Y kan otédvel ta dedopéva 6° avutov. 1o oyfua 2.2 o pC kot 1
uviun omobKevong 0E00UEVMOV CIUELOVOVTOL GOV Lo LOVAdQ ETTEWDN O™ Ba dodue
oV mapaypaeo 2.3.1 cov uvinun amodnKevone ypNOIUOTOIEITOL 1) LWV TTOV EXEL O
id10¢ 0 pukpogreyktig. H povada emkovoviag Kavet TIC KOTAAANAEG LETATPOTES OTIC
otdbuec TV onudtev emiKowvwoviog Yoo va yivel €QIKT 1 EMKOWOVIKL TOL
OLOTNUOTOG UE TOV LIOAOYIOTH €Aéyyov. H povada ovty amoteieiton amd Eva

oAokAnpouévo kokAopa RS-232 Driver/ Receiver.

To tpito pépog 1OV CLGTAWUATOG, O LIOAOYIGTNG EAEYYOL, Ogv &givor Timota
Ao amd évag cvvnBiopévog emtpaméllog | opntoc mpocwmikoc H/Y, eEomhopévog
UE KOTAAANAO AOYIGHIKO Kol pio. Bupa GEPLOKNG emtkowvmviag mov vrootpilel to

TpwTOK0oAL0 RS232.
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2.3 H emiioyn twv eaptiudtoy Tov Kopiov uEpovs

H emioyn tov eEapmudtov yoo v vAomoinon tov KHPLOV UEPOVS TOL
OLOTNHOTOG EIVaL P10 OPKETA OVGKOAN S100IKAGI. X* VTN TNV TOPAYPOPO OVOADETOL
0 TPOTOC EMAOYNG T®V Pacikdv eéaptnudtwv avtod Kot didovion pepikd Pocikd
YOPOKTNPLOTIKA TOVG. [leptocotepec minpopopieg vapyovv oto IIAPAPTHMA A’,

evo ta tAnpn Data Sheet tovg vdpyovv 6to cuvodevtikdé CD-ROM g epyaciag.

2.3.1 O pikpocieyktig

Onwg avaeépOnke Kot o€ TpoNyoHUeVN TOPAYPOPO 1 KOPSLA TOL GLGTHUOTOG
etvar 0 pikpogreyktg. To cvotnua mpénel va Exel v UIKPOEAEYKTN O OTOi0g Vol
dwbétel TovAdylotov o ogplokn Bopa RS-232, éva ypoviotn (timer) ywo 1
oNuovpyiot OPIGUEVOV YPOVIKGOV KOBLGTEPNCEWV, VO £XEl OLVATOTNTO TPOGONKNG
eEMTEPIKNG UVAUNG YO TV OTOONKEVOT TV UETPNOE®V KOl OLVOATOTNTO GUVOECTC

poAOY100 Tparypatikod xpdvov (real time clock) yia va kpatdel nuepopunvia kot dpa.

2V oyopd VTAPYEL UEYAAN YKOAUO OO UIKPOEAEYKTEC KO Ol TEPIGGOTEPOL
EXYOLV TO YOPAKTNPIGTIKE TOL AVAPEPOVIAL TAPATAVE. X’ AVTO OUMS TO GUGTNUN
ypnooromOnke o pikpoeieyktng DS5000(T) g Dallas Semiconductors emeldn €xet
TOL TTOPOKATO OUPUKTNPICTIKA:
e Eivot tov 8-bit, cuppatog pe tov 8051 (g apyITELTOVIKT KOl OKPOJEKTEG).
e ’'Exet 32KB ave&itnAng (nonvolatile) RAM, n onoia pmopet va ypnoipomomOet
N ®G WNuUnN TPOYPAUUaTog (program memory) 1)/Kot oG pviun oedopévev
(data memory), pe duvoaTdTNTO JATHPNONG TOV dedOUEVOV £m¢ Kot 10 xpovia,
LE OmMAELD TNG TAOTG TPOPOSOGInG.
o Awbétel oeprokn B0pa TANpwg apeidpoun (Full-Duplex).
o IlpoypappatiCetor an’ gvbeiag and tn oeplaxn 60pa, diymg vo omorteiton 1
e€aymyn Tov amd TNV KATAOKEVT Ko Y®PIg TN (P11 EWO1KOV TPOYPOUUOTIOTN.
e 'Eyet 600 ypovioTéc.

e Awbétel evoopatmpévo porot mpaypotikol ypovov (real time clock).
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Ext6¢ amd 1o mapardveo o DS5000(T) dwbéter kKo GAAQ YOpOKTNPIOTIKG TOV
EYouv oxedOV OAOL 01 UIKPOEAEYKTEG TEAEVTOLOG TEYVOLOYING, OTIMG YPOVIOTH PUAOKL
(watchdog timer), emova@opd o€ avemTvyn TPoPoddToN (power-fail reset),
ac@diel Aoyopikov (software security), pikpn KatavdAwmon oyvog k.o Ag dovue
OU®MG Alyo O OVOALTIKO TO YOPOKTNPIOTIKG TOL 7OV Eivol YPNOUO Yo TNV

VAOTTOINGT TOV GLOTNHLATOG.

X1

ALLAS
DS5000T 32 - 16

POO42DEH 114382

Ewcova 2.1: O wkpoeieyxrne DS5000(T)

O DS5000(T) eivon évag upikpoereyktng ovpPoatdg pe tov 8051 oe
apyLTeEKTOVIKN Kot akpodéktes. H cupfatdmrd tov avt) pe tov 8051, mov givar évag
Ao TOVG TPATOVG KOl O SLOOESOUEVOVS UKPOEAEYKTES KOl O OO10G £XEL OPKETES

dVVATOTNTEG KOl GYETIKA EVKOAN GLUPOAIKT YADGGO, TOV KOOoTA apkeTd £0YPNOTO.

‘Evag 6pmg amd tovg mo Poacikodc AOYOUG TOL  EMAEYTNKE AVLTOC O
pkpogreyktng givar n peydin (32KB) pvnun mov éxet kou 1 onoia eivon ave&itnin. O
YPNOTNG EMALYEL TOON o’ avTh TN Uviun Ba ypnoipomoteital yu tnv omobnKevon
Tov Tpoypaupatog (firmware) kot moon Oa ypnowwonoleiton g e€MTEPIKY UVAUN
RAM ywo amobnkevon dedopévmv, yivetar OnAadr| Eva €idog Keppatiopov (partition)
™G uvnung. Me dedopévo 0Tt to mpdypappa dev mpokertan va Eemepdoet ta 4KB, pog
pévouv mepimov 28KB yio v amobnKevon Tov petpioemv, xdpog mod eival apkeTOC
Y0 TIC AVAYKES TOL GLOTNUATOC MaG. To HeEYAAO TAEOVEKTILOL OVTNG TG LVAUNG Evor
otL eivon aveEimAn, mpdypo mOL onpoivel OTL 0€ TEPIMTOON ONOAEWG TNG
TPOP0d0Giag dgv Ba yavovtor ta dedopuéva mov Ba €yovv amobnkevtel. Akduo, M
Uviun €ivol EVEOUOTOUEVT] 6TO 1010 KEADPOG LE TO HKPOEAEYKTY Kl £TGL €lval To

€0KOAN M LAOTTOINGT TOL GLOTHLATOG.
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Baowo mieovéktua 6pwc tov DS5000(T) eivor 6t1 mpoypappotiCeton o’
evbeiag amd ™ ceplaxn Tov BOpa Y®PIg T XPNON EO01KOD TPOYPOLUOTIOTH KOl Y®PIg
va amortovvton emmAéov eEaptiuata. ‘Etor pmopel va mpoypoppatiotel eve givot
TPOCUPLOGUEVOS GTO GUGTNUA, KAVOVTOG EDKOAN TNV avaPddpion Tov mpoypaupiatog

TOL GLUGTNULATOC.

‘Eva peydio mieovéxktmupoa tov DS5000(T) eivoar 10 evompotopévo pordl
TPOYUATIKOD ¥POVOL 7OV €XEL, TO OMOI0 HOG OMOAAACOEL OO YPNON £EMTEPIKOV
POAOYLOV TTPOLYLOTIKOD XPOVOL KAVOVTOG £TGL OIKOVOUIO GE OKPOOEKTEG Kol € OYKO
TOoVL cVoTNHaToS. To PoAdL AVTO KpATA Mpa, NMUepouNnVia Kot NUEPA TG EfOONAdAG,

LEe OYETIKA peydAn axpifela kot eival oYeTIKO E0KOAO GTOV TPOYPOUUATIGUO.

2.3.2 O pcrarpornéag ano avaloyikoé oc wynoiaxo (A/D converter 1§ ADC)
Enelon ta meprocdtepa aioOntipla mov Oa xpnNGILOTOMGOVUE LETATPETOVY TO
puéyebog mov petpdpe oe avoloyIKn Tdor, elval amapoitnTn 1 ¥PNON UETATPOTEN OO
avOAOYIKO GE YNELoKO YloL VO LTOPEGOVY ATEG Ol UETPNOELS VO, YIVOUV KOTOVONTES
Ao TO LIKPOEAEYKTN Kol €V cuveyeia amd tov voAoyloty|. Emedn ypnoonotovpe 4
acOnmpla mov Bydlovv avaroyikn tdomn, Tpénet va ypnolponomocovpe Eva ADC pe
TOLAdYIoTOV 4 €16600VC, Kot Katd mpotiunon va €xel avoivon 8 bit dote va givon

€0KOAN 1 GHVOEST TOV UE TO UKPOEAEYKTY].

Ta mapondve yopaktpioTikd Kobmg Kot LeEPIKE GAAN TAEOVEKTAUATO EYEL O
petatpoméoc omd avaroyikd o ynookd MAX158 g etaupiog MAXIM, o omoiog
etvar évag ADC dwdoykng mpooéyylong (successive approximation) pHe TEYVIKN

petatponng half-flash. Ta yapoaktnpiotikd too MAX158 givar o eé€ng:

e 8 bit avélvon

e 8§ KOVAALO ELGO0VL AVAAOYIKOD CTLLOTOG

o Tlapaiinin £€000g

e  Xpovog petatpomng 2,5 us yio kibe Kovail

¢ Evoopatopévn Asttovpyia Track/Hold (1 Sample/Hold)
e Am\ tpoodocio +5V
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e Evoopatopévo porot (clock)

e Muwpd cpdipa (1/2 LSB)

H avaivon tov 8 bit ivor apket yio TG LETPNOELS TOL XPELOLAOTE KO 1O0VIKN
YL TO UIKPOEAEYKT] moOL ypnotpomoovpe. Exer 8 kavdiio €60d0v omdte
VIEPKOAVTTEL TN dLopopd TV 4 mov ypelaldpacte Kot o vrdAowma 4 UTOpPovV Vo
ypnowwonomBodv ce dAleg mBavéc Asrtovpyieg TOL GLOTAHOTOC. AoV dlabétel
TopAAANAY €€000 umopel va cvuvoebel gukoAa oe pion BOpa TOL UIKPOEAEYKTN
KAVOVTOG £TO1 KOl TOV TPOYPOUUUATIGUO 7o €0KOAO. O puKpOg ypOVOG LETATPOTNG TOV
éxel eyyvdrtar moAd ypnyopn Aqyn dedopévov. H evoopatopévn Aesttovpyia
detypatoAnyiog kot cvykpdatnong (Sample/Hold) mov éxet tov emrpénet v dueon
OUVOECT] TOV GE€ UIKPOEAEYKTN Y®PIG TN XPNON EEMTEPIKMOV OTOUYEIWV TOL KAVOLV
T TN O0VAEW, KAvOVTOG £TGL MO €VUKOAO TO GYESWNGUO TOL GLGTHUOTOC. XTOV
€0KoLo oyedlaopd Ponbdet Kot 1o 6Tl S100€TEL E0OTEPIKO POAOL Y1l TO XPOVICUO TOL
eve emumAéov amortel amAn tpogodocia twv SV. Téhog 10 TOAD pikpd GOAAUM TOL

&xet eyyvdron axpiPeig LETPNOELC.

MAXIMN

MAX158BCPI1
9816

Eixova 2.2: O ustozporéoc omo avoloyixo og wnotoxo MAXI1S5S

2.3.3 O RS-232 Driver/ Receiver

Mo va yiver n emkowovia tov cvotquotog pog pe tov H/Y, ektodg amd to
TPOTOKOALO, TIPEMEL VoL glval GLUPATEG Kot Ol GTAOUES TOV CNUATOV TOV CEPLOKDOV
Tovg Bupdv. 10 BEua TOV TPOTOKOALOL M cuokevn gival cvuPatn pe tov H/Y, apov
N ogpokn B0pa Tov pKpoeAeykt vrootnpilel T0 TpwTdKoAlo RS-232 10 omoio
vrootnpileton aueca kot amd tov H/Y. Ot 61a0peg dpmg mov €xel 0 LUKPOEAEYKTIG

etvar OV yia Loyweo 0 (Low) kot 5V yuo Aoykd 1 (High), evd ot avtictouyeg otdbpeg
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tov H/Y eivon —12V xar +12V. T'a to A0Y0 0vt6 vIdpyovy S1dpopo. OAOKANP®UEVQL
KUKADLOTO GTV 0yopd, T0 OTTOi0 KAVOLV TIG OVOAOYEG LETAPOAES OTIG OTAOUES Y10l VOL
yiver duvat 1 tétolov €idovg emkowvovia. Ta olokAnpopéva avtd Aéyovtar Odnyol
/Aékteg (Drivers/Receivers) 11 moumodékteg (Transceivers), Kot 11 Kotnyopio avtdv
oL VOGS TNPiILovV T0 TPMTOKOALO RS-232 Aéyovron RS-232 Drivers/Receivers. v
ayopd LVIdpyEL TEPAGTIO YKAUO 0O TETO0V £100VE OAOKANP®UEVA, GTO GUGTNUE oG
oumg ypnoworomdnke 1o MAX233, g etaupiog MAXIM, 10 onoio dev amortel
xpNoN eEMTEPIKOV OTOXEI®MV, OTMG TUKVMTEG, KOl £XEL OYETIKA WIKPY KOTAVAA®ON

10006 (nepimov 10mA).

M AX MM
MAXZ233CPP

o007

Eiwova 2.3: O RS-232 Driver/Receiver MAX233

2.4 H emiioyn twv aicOntypiov

H emioyn tov aebnmpiov anodeiytnke tedikd 1 wo S0oKoAn dtodikacio
arn’ 0Aec. H dvokoAia dev €ykertar ot un vmopén tovg, aAld oTtn Un EDKOAN EVPECNC
tovg otV EAAGOa pe e€aipeon tov asOnnpiov Oeppokpaciog. Av ydaéetl kaveic ota
BiBAio TOV KATOCKELOGTPUDY ETAUPLAV 1) OTIG GEAIDEG TOVG 6TO dLdIKTVLO, UTOPEL Vo
Bpet minBog amd kabe gidovg arcntipia, oA gival dvokolo va to Tpoundevtel and
mv EALGSa. 'Etol o1 emhoyéc mov vmnpyxav yi To oioOnTipl NTOV  OpKETA
neproplopéves. [lapoia avtd £yve katopbwto va Bpebovv ta arapaitnta aicOnT)plo
elte pe 1o TiUMUo ToL VYNAOL KOGTOVG TOVG Me o’ gvbelag mopayyerio omd ToO
e€MTEPKO, €ITE HE AVOYKOOTIKY XPNON TOV TEPLOPICUEVAOV EMAOYADV TOL VINPYOV
otov EAL0dwko ydpo. Tlapokdtom yiveror o GOVIOUN ovopopd 0T YOpaKTNPLOTIKA
TV a1oONTPi®V TOV YPNCILOTOIOVUE, TOV TPOTO AEITOLPYIONS TOVG KOl TI SOUT TOVG.
H avéivon kot 0 vtoloyiopdg Tov KUKA®UATOV EQOPUOYNG TOVG YIVETAL GTO ETOUEVO

KEQAAOLO.
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2.4.1 To oucOntijpro Ocpuorpaociog

Mo v gbpeon tov asOntprov Beppokpaciog dev vMpée WaiteEPN SVoKOMA.
v EAMvikn ayopd vrdpyel peydin mowkidio and tétown aicOnmplo. Metd amd
OPKETN UEAETN TOV SOQOP®V EMAOYMV TTOV LANPYOV, PYNKE TO CLUTEPAGUA OTL TO
LM-35 ¢ National Semiconductor, eivar kotdAAnio ywoo to cvotnua pog. To
yopaxtnplotikd tov LM-35 givau:

e Eivar faBpovounuévo am’ gvbeiog oe faduovg Keioiov.

e 'Exet petaPorn tdong e£68ov 10mV/°C.

o Aev ypetdletan emmiéov eEmtepikn fabuovounon (Calibration).

e 'Eyxet axpifeia g tdEewg tov 0,5° C.

e  Eivat katdAinio yio Ogppokpacicg and —50 mg +150° C.

e Tpopodoteitar amod 4 £wc 30 Volt.

Eivar e&anpetikd ypoupko (un ypoupkotnro £1/4° C).

ZOpeove AoV Ue To Topamave yivetor avtiinmto ot to LM-35 pog kaAdmtet
amdlvta cav oontplo Beppokpaciog yioo TV Paproyn mov £XovUe. AVGTLYMG oTA
Data Sheet tov dev ava@épetor Timota yio T dop Kot TOV TPOTO AEITOLPYING TOV,

€101 0ev umopoHv va, 60000V mePLosoTEP BE®PNTIKA GTOLYETN.

GMD

Ewcova 2.4: To LM-35

2.4.2 To aacOntapro vypaciag
IMa ™ pétpnon ™ vypaciog ypnowonomoaue to owcnmmpio HIH-3605-A
¢ etaupiog Honeywell to omoio katackevdaletal wg éva LovoAlBikd oAoKANp®UEVO

KOKA®UO pe To €ENG YOPOKTPLOTIKAL:
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o Meydin ypoppukodtnto e tdoemg €000V 6€ GYECT LE TNV T TNG VYPOAGTOC.
o Mukpn koTavalmon pedpatog, e tdéemg tov 200pA.

o Meyddn axpipeta.

o Mikp6 xpdvo amdKpLong.

o MeydAn otabepotnra.

o Avvatotto oOvoeong katevbeioy 6 AAAEG GLOKEVES, OMWG Y10 TOPASELY QL

o’ éva A/D converter.

Ta pelovekTuoTo TOL €YEL TO GLYKEKPLUEVO ooONTAplo givar 1 evacOnacio
TOV TOPOLGLALEL GTO PMG KO TO GYETIKA VYNAO KOGTOG TOV, OAAL PAETOVTOC KaVEig
TO, YOPOKTNPIOTIKG KOl TO, VAMKA KOTOOKEVTC TOV UTOPEL VO OIKOLOAOYNOEL TO VYNAD

V1o KOGTOC.

DIRT, DUST & OIL DOES
NOT EFFECT SENSOR

e S

8
T3 SR

$RUF

THERMOSE®:; =
POLYMER 555{ T oD O

. POROUS PLATINUM
THERMOSET POLYMER ;

SUBSTRATE (SILICON)

2ynua 2.3: H doun tov HIH-36054

To awcOntplo €xel yoOPNTIK] CLUTEPLPOPE, €IVl KOTOUOKEVAGUEVO Omd
Bopnyovikd TOALUEPES, TPOEPYOUEVO OO OLOUOPPOVUEVT] PNTiV, Kol NAEKTPOSI
and mhativa, Onwg eaivetar oto oynua 2.3. Avtd Ta VAKA TO KAvouv ovOEKTIKO oE
ouvOnkeg peyding Beppoxpaciog kot vypacioc. H Aettovpyia tov glvan oyeticd omA.
Ot vdpatpol v 6To SMAEKTPIKO GTPOUO TOV ousOnTnpiov gival 6 1ooppomia pe
T0 epIPaArov. To mopdOEC TAATIVEVIO CTPMUO TTPOPVAACGEL TN OINAEKTPIKT OpAch
TOV €EMTEPIKOV OTPOUOATOS TOAVUEPOVS GTO ECMTEPIKO CTPMUN TOL EIvol KOl TO
OMAEKTPIKO TOV  YPMNOIHOTOLEiTOL Yoo TS HeETPNoels. To eEmTepkd oTPpOU

YPNOWLOTOlEITOL Yoo UnNYovikn ompiEn Koty mpootocio amd  e&mTeptkconc
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mopdyovteg Ommg ot akabapoieg, N okdvn kot to Addtl. ‘Etol avtd dev emnpedlovv 10
OmOTEAEGUO. TNG METPMNOMNG OAAG amAd emPpadbhvouy Alyo 10 ¥pdvo amdKPIoNG TOV
acOnmpiov. Ot vopotpoli a@od dwmepdcovy TO TOPDOES TANTIVEVIO GTPMLO
petafdiiovy T SAeKTPIKN otafepd TOL TLKVOTH TOL oynuatiletor and TG dVO
TAOTIVEVIEG TAOKEG KOl TO TOAVUEPES UETOPAAAOVTAG £TGL TN YOPNTIKOTNTO TOV. XTN

OLVEYELN £VOL EVEOUOTOUEVO KOKA®UO EKPPELEL OLTH TN YOPNTIKOTNTA GE TAOT).

Eiwkovo 2.5: To aucOntnpio

vypaoiac HIH-3605-4

2.4.3 To oucOntijpro wicons

To mo dvcevpeto acOnTplo NMtav avtd ™G mieong. Telkd petd amd avalntmon
Bpénke 1o NPP-301 g etoupiog Lucas NovaSensor. To NPP-301 eivar éva
aoOnmplo mieong mov umopel va ypnoipomombel Kot yio HETPNOES POPOUETPIKNG
nieong. Ilapovcidlel apketd Kavomomriky axpifelo Ko €xer moAy UiKpO ypodvo
amokplong. Otav M 1domn tpoeodociag eivar otabepr| tote M Tdom €£0d0L TOL
UETAPAAAETOL YPOUUIKA GE OXECN LE TNV TESN TTOV TOL EPOPUOLETAL. ZVVOTTIKA TO

YOPAKTNPLOTIKAE TOL glvo:

e  Qgpuokpoocio Aertovpyiog —40 mg 125°C.

e  MeydAn axpifelo.

o  MeydAn ypopupuikoOTTOL.

e Asutovpyia Paciopévn og yépupo Wheatstone.
o  Muwpn katavdAwon 1oyHoG.

o  Miwpo péyebog.
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H Aewrtovpyia tov PBocileton oe pio yépupo Wheatstone mov amoteieitor amd
“meloavTioTdoelS”, OVTIOTAGELS ONANOT TOL 1 TIUN TOLG UETAPAAAETOL OVOAOYOL LE

v mieon mov Tovg ackeital. H didtadn avthg e y€Qupog poiveTol 6To TopaKAT®

oyfpa (oxnpa 2.4):

+IN

2ynuo. 2.4: H Acitovpyia tov NPP-301

Onwg gaivetar amd 10 Topandve GyNUe To aoONTNPLo TapEYEL SIUPOPIKT TAGT TNV
€€000 T0v. Me GAla Aoyl M petafoln g mieong emnpedletl T doPopd SVVAUIKOD
UETOED TMV 0KPOOEKTAOV 2 KoL 6 TOL aisOntnpiov.

l";:
n’ e
’
cn

Eikova 2.6 AioBntnpio wiconc NPP-301
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2.4.4 To aveuduezpo

Ta avepduetpa givor 0pyava to omoio. LETPOVV TV ToXOTNTO TOV avépov. O
O omAOG Kot o cuVNOIoUEVOS TUTTOG OVEUOUETPOV E€1VaL TO OVEUOUETPO KLTEAL®V
(cup anemometer) kot ovoudletolr €TI0l EMEWN YOO TNV KOTOGKELY] TOV
ypnotpomoovvtal tpia 1 t€ooepa KOTEALN To omoio TEPLGTPEPOLY Eva AEOVA UE
YOVIOKT ToOTNTe OVAAOYN TG TOYVTNTOS TOV avEROL. Q6TdG0 LITdPYoLVY Kot GALOL
TOTOL OVEUOUETPOV OTMOG TO OVEUOUETPO TIEGNG TA OOl YPNGUYLOTOLOVV £vol
aoOntplo mieong To omoio avtiAauBdveral T HETAPOAN TNG TaOTNTOG OC UETOPOAN
¢ mieong, ta avepouetpa ektpomng (deflection anemometer) ta omoia £yovv cav
acOnmpla d1dpopeg AQUES 1 ®POVUEVEG COOIPEG TTOV TIG UeTATOMILEL O GVEUOG
avdAoyo pe TNV ToyOTNTA TOL, TO. OEpUONAEKTPIKA OVEUOUETPO TO OTTOL0L £YOLV Lo
Oepuavopevn petadiikn papoo n Bepuoxpacio g omoiog aAAdlel avarloyo pe TV
TayvtNTo TOLV OavEROL Kot T avepdpetpa LASER Doppler ta omoio petpdve v

oAloOnom @dong Tov EMTOG TOL TPOoKaAEiTaL amd TNV Kivnon TV Hopimv Tov avEROU.

210 cOOTNUE HOG YPNOLOTOMONKE £VoL AVELOUETPO UE OGO TNPLO KVTEAL®DY
Kol cvykekplpeva to Tomov 40 g NRG Systems to omoio gaiveton mopakdtm otnv
ewova 2.6. To acOnmplo avtd elvar €101KA GYESOCUEVO VO OVTEYEL O OVTIEOES
KOLPIKEG GVVONKES OTMG €ivat o1 VYMAES TaDTNTES OVELOV, Ol VYNAEG Bepokpacieg
Kot 1 vynAn Ty g vypaoioc. H €£006¢ tov givor nuitovikd onuo Tov omoiov M
oLYVOTNTO UETARAAAETOL OVAAOYQ LE TNV TOYVTNTA TOL avEROV. T petafolr avt ™

BAémovpe mapoakdt® 6To oynfua 2.5:

120

100

80 |

50

40 ]

20
o/
0 5 0 15 20 25 3 3 40 45

puises/sec
2ynuo. 2.5: H toydtnro 100 avéuov oc ovbvaptnon  UE TOUC
TOAUODC EEOOOD TOV OVEUOUETPOD.

AAnerg TaxutnTa (Km/h)
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Eiwxkova 2.7: To aveuouetpo torov 40 tnc

NRG Systems

2.4.5 O aveuoocixtyg

O Avepodeikmng etvar éva dpyavo 1o omoio pag deiyver ) devbuvon tov
OVELOV. XTO EUTOPLO VILAPYOLY APKETA EION OVELOIEIKTMV, OALAL TO KOGTOG TOLG lval
apkeTd@ vYMAO. ‘Etol mapOnke n amd@oon va @tiaytel £voc avePoOEikTng OIKNG HOG
Kataokeuns. [a v KOTOoKELT, €vOG OVEROOEIKTN LTAPYOoLV apKETOL TPOTOL.
[Mopoakdto yivetar meptypa®n Tov TPOTOV KATOCKELNG TOV OMAOD OVELOJEIKTY TTOV

VAOTOU|GOLUE.

OvolooTikd 0 aveLodeikTNg eivatl Eva cVoTNUA TTOL omtoTeAeiton amd dvo pépn,
10 KIvNnto PéPog Kot to otafepd pépog. To kvntd pépog amoteieiton and éva dEova o
omoiog £)El TPOGUPUOGUEVO GTO KAT® HEPOG TOL £va. O10KO KOUUEVO KOTAAANAOQ GTO
GKpOL TOV EVD GTO TAV®D HEPOG TOV Elval OTEPEMUEVO Eva BEAOG KATAAANAL QTIOYUEVO
MOTE 0 AEPAG VO TO TEPIOTPEPEL TPOS TN d1evBvveon mov pucdel. To otabepd péPog
etvan évog d&ovag peyaddtepns SIOUETPOL TOL TAVE® TOL TPOCSAUPUOLOVTOL TPELS OTTTO-
dlokoOTTEG 01 0moiot €pyovtan o€ kotdotaon on N off avaioya pe ™ B€om Tov diokov
Tov Kvntov pépovc. To kivntd pépog ovvdceton pe 10 otabepd pe tn Pondeia evog
POVAEUAV £TOL (MOTE VO UELOVOVTOL OTO EANYIOTO Ol TPPEC Yo va yiveton 1
TEPIOTPOPT] TOL KIvNTOV UEPOLG amd TOV aépa Mo evkora. Ta mapoandve eaivovton

TOPACTATIKA 6TO oYU 2.6:
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/ Béhog

<——Aiokog
A&ovag Kivntov pépovg
Poviepav

V\

A&ovag X1a0gpov pépovg
O7tT0-010KOTTTES
2ymuo. 2.6: H doun tov oveuodeixty

Ag dovpe OU®G AMYO o aVOAVTIKA TO pOAO TOL KABE oToryEiov OV amapTilEt
TOV OVEHOOEIKTN Ko oG apyicovpe mTpdTa omd 10 Kvntd pépog. To xkvntd pépog,
OGS ovapEPONKE Kot Topamdve amoteleitol and Evav dEova 0 0moiog 6To £va AKPo
oL €xet éva PEAOG Kot KOVTE 6To GAAO GKPO TOV €YEL TPOCAPUOGUEVO €va dioko. To
Béhog €xel 01O €vol AKPO TOL £VOL TPLYOVIKOD GYNUOTOS OTEPO TO OMOI0 TPOKOAEL
avtiotaon otov oépa. H avtiotaon avt €£xel ®G amoTéAeoO VoL TEPIOTPEPETOL OAO
T0 KIvnTd HEPOG TOL OvepOdElKTN Kol va atafepomoteital pe tn poTn Tov va dgiyvel
TPOg TN peptd am’ émov Epyeton o aépag. H potn dev €xel mpootebel oto BéAog uoévo
v Adyovg aioONTIKNG, aAAG Kot Yoo va. avtiotaduilel to Bapog Tov pTEPOD MGTE Vo
elvar T0 ovotnuo ot  peyoAvtepn dvvaty tooppomio. O diockog mov eivan
TPOCUPUOCUEVOS 6TO Kvntd pépog Ponbdet oty e€axpifoon tng debBvvong tov
avépov. O diokog avtdg eivan évag amhdg urpovvtlivog 61oKog am’ Tov omoio £xovv
apopedel opropévol toueic evog vontod eEmtepkold daytvAdov tov. ‘Etot kdbe
(QOPA Ol TPELG ONTOJAKOTTEG PAETOVV €iTE KOUUEVO TOUEN KL £PYOVIOL OE KOTAGTAON
on gite un koppévo topéa KL Epyoviot o€ Katdotaon off, avdioya pe tn 0éon oty
omoia PBpioketon o diokog. Eivar avtovonto 6t np 6éom avt mov Ba glvan o diokog
eCaptdror amd tn devbuvon mov £xel otabepomomaoel o avepog to kvntd pépog. Ot
TOUELG TOL €£MTEPIKOV OaXTLAO0D TPEmeL vo. apoipefodv pe T€T010 TPOTO MGTE O
OVELOOEIKTNG Hog vo  €xel SuvVOTOTNTO  OVOYVAPIONG OKT®  SLOPOPETIKMV
KATAoTAoE®V TG d1evBvvong tov avépov: Bopudg (N), Notwag (S), Avatorwkods (E),
Avtikog (W), Bopero-ovtikdg (NW), Bopero-avatoiikdg (NE), Notio-ovtikog (SW)
kot Notwo-avatolkog (SE). Ot kataotdoelg avtéc eivar apketég yioo Eva cOGTNUO
OLALOYNG peTE®POrOYIK®V peyebmv. Tig KOTOOTAGES OVTEG UTOPOVUE VO TIG

Kodwkomomoovpue pe 3 bit yio vo KOVOLUE WO OTAY KOU TO OWKOVOUIKY TV
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KOTOOKELT] TOL avepodeiktn. 'Evag tpdémog komng tov diokov yio vo VAOTOEL Tol

TOPATAV®, POIVETAL TOPUKATO 6TO oYU 2.7:

2ynuo. 2.7: O dlokoc Tov KIVHTOD UEPODC

O diokog O6mwg PAémovpe ot0 oynua 2.7, €xel évo eEMTEPIKO daXTLAIOL TO
omoio givol YOPIOGUEVO G OKT® ioa PEPT Kol eivonl KOUPEVO ot onueion pe Aevko
ypopa. Ta b0, bl kot b2 elvar o1 0nTOOOKONTEG TOV YPNOULOTOIOVUE KOl OT®G
BAémovpe elvar TomoBenuUéVOL Gg TPELS d1ad0YIKOVG TOUEIS pe amdotaot HeTalld Tovg
ion pe to punKog g Yopdng mov oynuatifer to 100 evog topéa. Ta b0, bl, b2 Oa
dtvouv €€000 Aoyikov 0 av pavpo Tunue (Un KORREVo) Tov dickov givol GTaPATNUEVO
o’ autd Kot Aoywo¥ 1 av eivar Agvkd (koppévo). O mapomdve TPOTOC KOTNG TOV
dioKov, 0 0TOi0g OLGLUCTIKG Elval £vaG OTTTIKOC KMOKOTONTNG, PPEtnKe mepapaTiKd
KoL HoG OiveEL OKTM S10POPETIKOVG GLVIVAGHOVG TV £0dmVv Tov b0, bl, b2 avaloya
pe ) 0éom mov eival oTapatTUéVOg ONANSY] avaAoyo e TO TOL £XEl 6TABEPOTOMGEL
0 Gvepnog To Kivntd UEPOC TOL OVEUOOEIKTY), L0l KO Ol OTTTOOIOKOTTEG E1VOL KOUUATLOL
oL oTafepol UEPOLVG. XTOV TOPAKATO Tivaka (Tivaka 2.1) eaivovtal ol KATooTACELG
tov €£6dwv tov b0,bl,b2, avdloya pe to mov eivar otopatnuévog o Siokog.
Inueidvoope 0Tt Be®pNCaLE TOG 0 AVEROIEIKTNS O€iyveL To Bopa av o dickog sivar
OTONOTNUEVOS OTTMG QUIVETOL 6TO GYNUO 2.6, ONANON Kol Ol TPELS OTTOOKOTTEG

&xovv €000 Aoywkov 0.
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[MINAKAX 2.1
"E€odor
Argbbuvon 0TTTOOLIKOTTTMDV
WEO I T b1 | b2

N 0 0 0
NE 1 0 0
E 0 1 0
SE 1 0 1

S 1 1 0
SW 1 1 1
W 0 1 1
NW 0 0 1

Ag avoldoovpe Oumg Alyo kor to otabepd pépog Tov avepodeiktn. To
otafepd pHEPOC ypnotuevel Yo T oTPEN TOV ONTOSIOKOMTOV OAAG Kol ylo TN
oTPIEN OAOKANPOL TOV GCULGTHUOTOS TOL OVEROOEIKTN oTOo onueio mov Oa tov
tomoBeticovpe. Amotereitan amd Eva dEova PeEYOADTEPNS SAUETPOV ATO OVTOV TOV
KIvntov UEPOVG, Kol TAVM Tov £xel TPOGUPUOOTEL pia umpovvilivny Pdorn O6mwg

eaivetol oto oynua 2.8 mve oto omoio ival oTEPEMUEVOL Ol OTTOSIOKOTTEG.

.-—-, Bdonoriming
OFTO0LOK OTTT OV

——

2ynuo 2.8: Apiotepd. poiveral n katown e facnc otnv omolo. othpiloviol
0l OTTO0IOKOTTEC Kol 010, Qoivetou mwC EIVAL  OTEPEWUEVOC Evag
OTTOOLOKOTTHC.
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To xvntd pépog evmveror pe to otabepd pe tn Ponbeta evog poviepav. H
YPNOT TOL POVAEUAV LOG SACPOAILEL TNV EAEVOEPT) TEPIGTPOPT] TOL KIVIITOV UEPOLG
pe Tic Ayotepeg dvvatég tpiés. Xto oynua 2.9 eaiveror o TpOTOg pe TOV 0moio

npocapprofovtol o 6tafepds, 0 KvnToOg AEOVOS KoL TO POVAEUAY.

Be o
A"/Z«:tu Epugﬂ

ol ovieg

\

Povie iy

Euvmrog
diovog

2ynuo. 2.9: O orabepoc alovag, o kivntoc alovoc Kol TO pPOLASUGY.
Apiotepd yio kaTown Tovc Kou 0£E10, UIo, TPIOOLAOTOTY OTEIKOVIOH TOUC.

O otafepodg a&ovag elvarl amd cuuUTOyEG LETOAAO GTO OmOio pe ypNon TOPVOL
avolyTNKe 0T0 £VOL TOL AKPO U0 KUKAIKT] TOWY| OTIG O10GTAGELS TOV POVAEUAV KOl OTN
CUVEYEWL TO POLAEUGY cenvdOnKe o610 otabepd dEova. Me t Pondeia tov TOPVOL
KAVoUE Kot T S1GUeTPo TOL Kvntov dEova iom pe TN SAUETPO TG ECMTEPIKNG OMNG
TOV POVAEUAV €TOL MOTE Vo oenVvmBel kot o Kivntdg dEovac. 1o cuvodevtikd CD-

ROM vrdpyovv potoypapiec Tov aveLOdEiKT).

Ag doldue Oumg Alyo YOPOKTNPIOTIKA TOV TPUDV ONTOOIOKOTTOV TOL

ypnooromOnkav. 1o oynpa 2.10 eaivetar 1 dop| QLTOV TOV OTTOSAKOTTAOV:

Yee o (0

1

2ynuo 2.10: H doun tov orrodiaxontn 2601
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Ot omttodokdnteg (opto-switches) mwov ypnopomotovue ivar ot 2601 g RS
components, kot eivor eEaptipato o omoia £xovv Yo mound éva LED kot yuo 0éktn
po emtodiodo kot 1 ££000¢ Tovg yivetar Aoyikd 0 av mapepufaiietar epmooto petalhd
oumoy — d€KT kot Aoykd 1 av dev mapepfaiietar. To poro tov gumodiov mailel o

01oK0¢ OV £YOVLE TPOCAPUOGEL GTOV KIVIITO AEOVA TOV OVEULOOETKTY).

Onwg mapatnpovpe kot amd to oynue 2.10 o déktng tov 2601 dev amoteleitan
poévo amd ™ ewtodiodo oAAG eivor otV ovcio mpdKelTarl Yo €vo. OAOKANPOUEVO
KOKADLO TTOV £YEL EVOOUATOUEVO £V GTAOEPOTOMTY] TAGNC, VOV EVIGYVTY], L0 TTOAN
tomov Schmitt Trigger ko €évo tpaviictop oe Aettovpyio dwakontn. ‘Etor éxer
duvatodHTNTO Vo GLVOEDETL AUEGN OTO HMKPOEAEYKT TOL GLUGTNUATOG HOG KAVOVTOG UE
avTdV ToV TpOTO 7o €VKOAO TO TSSO Tov. Olo to KhKA®pa (Toumoh — d€KTN)
tov eaptiuatog (oymua 2.10) eivor tomobetnuéva péoa oto 010 KEALEOG, OTMG
Qaivetor oty ewkova 2.9, Le amOTEAEGUA 1 TPOCHPLOYT TOL GTOV OVEUOOEIKTY Vo

EMTLYYAVETOL GYETIKA EVKOAL.

Eiwcovo, 2.7: To emuépovc tunuato. tov aveuooeixmn: o) Paivovior o KIvHToC Kol 0

orabspoc alovag, o diokoc kou to Séloc, B) To eCwrepikd uépoc tnc faonc otnpilng

TWV OTTOOIOKOTTWV Kal 01 thoxétec Tovg, y) To eowtepid uépoc e Baonc otnpilne ue

TOVC OTTOOIOKOTTEC TTPOCOPUOTUEVOVC KOl O) TO KAAWOLO KOl 0 OUVOETHPAC
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Eikovo 2.8: O aveuodsiktnc oovop uoAoynugvoc

Eixova 2.9: O orrodiaxorne 2601
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Keopdiaio 3°

YToAOYIGUOC KO AVAALGT] TV KUKAM UAT®V

3.1 To koximua Tov KVPIOS UEPOVS TOV CVOTHUATOS

Onwg ovagépbnke Kot 6T0 TPONYOOUEVO KEPAAOO TO KLPLO WUEPOS TOL
oLOTNHOTOS oG amoteheital amd tpio Pacikd eEapTtRUOTO: TO  UIKPOEAEYKTN
DS5000(T), to petatpoméa ond avaroykod oe ynorokd (MAX158) ko tov RS-232
Odny6 /Aéktn (Driver/Receiver) MAX233. H o0vdoeon Tovg @aivetal otnv ETOUEVT
oeAida, oto oynua 3.1 kot 6mwg moapatnpodue dev eivor wWwaitepa SVOKOAN. Ag

AVOADCOLE OUMG TN AELTOVPYiD TOL KUKAMUOTOS TOL Gynuotog 3.1.

Y1ig eto6oovg AIN1, AIN2, AIN3 kot AIN4 tov ADC cuvdéovtan avtictoryo
ot €000t TV KVKA®UATOV Tov awetnmpiov S1, S2, S3 kot S4, 6mov S1 eivor
£€£000¢ TOLV KLKADUOTOG TOL osOntnpiov Beppokpaciog, S2 gival Tov KLKADOUOTOG
Tov alchntnpiov vypaciag, S3 eival Tov KVKA®UATOS TOV atsOnTNpiov Tieong kol S4
etvot Tov KUKADUOTOS TOV AVEUOUETPOL (0 aAVELOJEIKTNG cLVdEETaL o’ evBeing 6TOVG
aKpodEKTEG 25, 26 Kot 27 TOV HKPOEAEYKTY], POV TO KUKA®UA Tov €yl an’ gvbeiog
ymolaxn €£060). Ta dedopéva petapépovton Tapdiinio and Tovg akpodékteg DBO —
DB7 tov ADC ot 6vpa (port) PO Ttov pikpogAeykt). XT00G TPES TPMTOLG
aKpodEKTEG TG devTePNG BOpag (P2) Tov tikpogleykt cuVOEovTaL Ol aKPOdEKTEG A2,

A1l kot A0 Tov ADC ot onoiot kaBopilovv and mowa £ic066 Tov Ba yiveton pétpnon.

Y1ov tétapto akpodéktn (P2.3) tov cuvdéovtal ot aKpodEKTEG CS «at RD tov ADC.
¥’ avtobg dtvetal VIO amd To LIKPOEAEYKTN Yo TO TTOTE OBa kdver pétpnon o ADC.
Ot axpodékteg avtoi Tpénel va Ppickovtal cuvéxelo oty vymin otabun (High) kou
otav mépTovy ot yaunAn (Low) tote maipvel evioan o ADC va mépetr pétpnon and

mv &icodo mov opilovv ta A2, Al kot AO. Otav telewwaoet ) pétpnon o ADC tote
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2ynuo. 3.1: To oynuatiko 016ypouuo Tov KoPiov UEPOVC TOL TVOTHUATOC.
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SKOTTEL TOV LKPOEAEYKTN BETOoVTOC otn YounAr otabun (Low) tov akpodékt INT

nmov odnyel tov axpodéktn INT1 tov pkpoereykt. 'Emeita o pikpogheyktng, o

omoiog £xel TPOYPAUUOTIOTEL KATAAANAQ, avarapPavel va enesepyaotel Ta dedouéval.

To MAX233, 0nmg ava@épOnke Kol GTO TPONYOVUEVO KEPAAOLO KAVEL TIG
KOATOAANAEG UETATPOTEG OTIG OTAOUEG TOL GNUOTOG TNG GEWPLOKNG ETIKOWVMVING TOV
UIKPOEAEYKTI] KOL TOL TMAEKTPOVIKOD VTOAOYIGTH] MOTE VO YIVEL EQIKTY] OLT M
emkowvmvia. 'Etol ot akpodékteg g oeplakng Bupag tov pikpoeieyktn (TXD ko
RXD) ocvvééovtan avtictorya otovg TIIN kot RIOUT tov MAX233 gvod ot TIOUT
kot RIIN ocvvoéoviar avtiotoyyo oTovg 0oKpodEkTeg 2 Kol 3 €VOG GLVOETHPO
(connector) Tov 9 axkpodektdv TOHmov RS-232. Ac¢ avaAidbcovpe dpmg to poAO TV

VOOV €E0PTNUATOV TOV KUKAD LOTOG:

O ADC petatpémer v avoAoyikny TAoN 7TOv £YEl OTIS E€10000VG TOV
YPNOLUOTOIDOVTOS U0l TAGT avapopas, n omoia kabopilel kot o dplor TNG AVAAOYIKNG
TaoNnG €16650vV Tov pmopel va yivel katavont and tov ADC. H tdon avapopdg ooty
etvar M Steopd dvvapikod peta&d tov akpodektdv VREF (+) kot VREF (-) tov
ADC. Z10 x0KA®UE Hog ¥pNOIUOTOI0VUE AV TAOT) OvVaPOPES TNV TACT TPOPOOOGiag
Tov KVKAGpatog (+5V), yu avtd yeiwvoope to VREF (-) ka1 1o VREF (+) 10
ovvdéovpe oty Tpo@odocia. 'Etor 0 ADC pmopel va kataddfer avoroyikés Tdoelg ot
omoieg PBpiokovtar petald 0 kot SV. Or mukvetég C4 kot C3 ypnoiponotodviot yio

amdlevén Kot eE0UAAVVGT QLT TNG TACNS AVAPOPAG.

Onmg avagépbnke Kol 6 TPONYOUUEVO KEQPAANLO TO GVOTNLA £XEL SUVATOTNTO
€0KoANG avaPadpiong Tov TPoyPEULATOS TOV UIKPOEAEYKTY. AVTO elval EQIKTO £MELN
o DS5000(T) mpoypappatiCeror dueca amd ) oeplaky Bupa yopic tn xpnomn €101Kod
npoypoppatiot. To udévo mov ypedletor givarl va yeumbel o akpodEktng EA ka1 0
RST va 0dnynbei péow pog avtiotaong 1,8KQ oty tpopodocio. Avtd yiveton pe
Bonbewa g avtiotaong R18 kot tov Bpayvkukiompwv (jumpers) JP1 kot JP2. ‘Etot
v vo. avafodpicel Kaveic To TPOYPOALLLO TOV UIKPOEAEYKTT TOV GLGTILOTOG OPKEL VOl
KAelogl ™V TPoPodocio Tov GLoTHHNTOS va PBpayvkukimaoet ta JP1 kot JP2 kot va
avoiet v tpoodocia. O mpoypappoticpnds yivetow pe ™  Ponbed  TOL

npoypappotog KITS to omoio vmdpyer oto cvuvodevtikd CD-ROM. Xt0 CD-ROM



38

VILAPYOLV Kol O AemTOoUEPEic 0dnyieg Yoo TNV avadOuion Tov TPOYPAUUATOS TOV

UIKPOEAEYKTI] TOL GUGTYILATOG.

To diktdmpa mov amoteleitor and tov kKpHotairo (XTAL) kot Tovg TukvmTég
C1 xar C2 divel t0 ¥poOVICUO OTO UIKPOEAEYKTN, evd o1 mukvetég C5, C6 kar C7
ypnotpomoovvtal yio. anolevén. Télog o1 vwOAOITES CLVOECELS TOV PAIVOVTAL GTO
oynuo mpaypotonomOnkav pe Pdorn Tic odnyieg TOV KATAOGKELACTOV TOV TPLOV

Bactkdv eEapTnUdT®V TOV KUPIov HEPOLG.

3.2 To koximwua too LM35

Onwg eidape ko oty mapaypago 2.4.1, to asOnplo Bepuoxpaciog LM35,
¢ National Semiconductor, eivor £éva owoOntiplo peyding okpifelog Ko
ypopkom™Tag mov eivar pubuicpévo vo pag diver €€0do OV otovg 0° C evd 1
petaPfoln g téong £680v Tov ivar 10mV yio kdbe petaBorny 1 °C chupova pe ™
oyéon:

V. =T-10mV 3.1)

omov T 1 uerpoduevn sivar n Oeppoxpacia og °C. Ondte oTIg apvntikéc Oepuokpooieg
Ba pag otver apvnrikég taoelc. Ouwg o A/D converter Tov ¥p1GLUOTOIOVUE OEYETAL
povo BeTikéc TAGEIS OTIG €1GOO0VE TOV, GUVEMMG OEV UTOPOVUE VO, £YOVUE ANyYM
apvNTIKGOV TV Bepuokpacioc. To mpdPAnue AdveToL 0V TOADGOVUE TO oGONTHPLO

OTM¢ PaiveTol TAPOKAT® 6TO GYNUa.3.2:

Onwg eaiveton 6to oynua 3.2 to awsOntipro de yeuwvetor an’ gvubeiog ota OV,
aALd og o téom (Veo). H thom avt) propet va puBuiotel pe 1o moteveidpetpo Pl,

omote M £€£000¢ Tov LM35 wg mpog ) yn Oa eivar:

4

i =Veo +T-10mV (3.2)
H tdom avapopdc Ve dev dnuovpyeiton pe va amdid Stoupétn taons oAl pe
Bonbeta g myng taong avaeopds LM336, eEacoaiiloviag étol ) otafepotnTtd
™m¢ kot odnyeitor otov C9 péco tov amopovorty (Buffer) IC4a. O buffer avtdc

onuovpyeitoan pe ™ Pondeia tov teheotikov evioyvty TLO72 o omoiog eivon éva
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OAOKANPOUEVO KUKAWUO TTOV £XEL OVO TEAECTIKOVG EVIOYLTEG, YOUnAov BopHfov kot

TOAD LYNMANG OVTIGTOONC 16000V, GTO 1010 KEAVPOC.

+5W
O
= sy !
——CE 8] %
R14 100n " o
K4 e 2 =
= ouT —=2 B £
= ® e
= s L—"frLomz
LM 35 4
o
3 O
PL 32 1 oy
+IC4
E 3 /aE,DTE F
p—
| 470 o
N 21—132 ]
LII336)- 2.5 2|2!:In 10
SE

2ynuo 3.2: To kbxlwuo tov aicbntnpiov Ospuoxpooioc

Me ™ Pondewa ¢ Veg pmopovpe vo kabopicovpe T HKPOTEPN TIUN
Oepuoxpaciog (Tmin) mov Oo umopel vo yivel avtiAnmt amd T0 CLGTNHUO. XN
Beppoxpacio Tmin mpénet Vou = OV. 'Etot yia Oeppoxpacia 7. =—-20 °C, pe m
Bonbeta g oxéong (3.2) Ba Exovpe:

OV =V, +(=20-10mV) =

Ve =200mV (3.3)

Ondte Yoo Voo = 200mV n €€0d0¢ tov LM 35 w¢ mpog ) yn @aivetan mopakdte otov
mivoka 3.1.

O A/D converter &yer ovoivon 8 bit dniadn &xer 256 otdBuec Ko emedn
YPNOLOTOLOVLE TAOT) avapopds SV Ba Exet Prina B:

~5000mV

—19.53mV 3.4
256 " G4

B
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T (°C) Vout (mV)
-20 0
-10 100
0 200
10 300
20 400
30 500
40 600
50 700
60 800

Hivoxoc 3.1: O1 tdoeic eodov tov LM35 ovvaptioet

mc 080#0K00(0i0[€ YPNOLUOTOIWVTOS THY TEYVIKH THC

EIKOVIKNC YEIWOTC.

Oupog, to LM 35 éyet petaporny 10mV/° C, ondte o A/D converter dev Oa
avThappaveron petaPoréc g Oeppokpacioc pikpdtepeg omd 2° C. To choTnu Hog
npénel va eivar wkavo va avtikoppdavetor petaporéc g tdéeme twv 0,5° C. Avtd
UTOPOVLE VO TO TETVYOVUE UE evioyvon tov onuatog €£6dov tov LM35 kotd
1é00EpIc Popéc, oo £tol Do &yovpe petoforry 40mV/° C, ondte Yo petofforn g
Bepuokpaciog katd 0,5 °C Oa &yovpe petaforn 20mV g tdong e£E68ov Tov LM35, 1
omoia pmopel va yiver avtiAnmt and tov A/D converter. 'io v gvioyvon g e£6d0v
tov LM35 ypnoiponoodpe tov dAro tedectikd evioyvt) tov TLO72, dmwg gaiveton

oto oynuoa 3.2. 'Etor n tehkn €£000¢ Tov KuKAGHTOG pag Ba 6ideTon amd T oyéon:

V. =4-(Vey +T-10)mV (3.5)

Mepkég Tipég mov mpokHITOLY and avty TV €EI0MON PAivOVTOL TOPUKAT®
otov mivaxa 3.2 kot oto oyfua 3.3 PAémovpe T Ypaeikn Tapdotact e €660V Tov

KUKADLOTOG GLVOPTNOEL TG Beprokpaciag.

Onwg PAémovue amd tov mivaka 3.2 kot omd to oyfua 3.3, o Opla TG TIoEMS

€€000v TOV KVKADUATOG TOV oyNuatog 3.2 eivol péoa oto Oplo TOV TAGEMY TOL
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umopet va avayvopicet o ADC mov xpnoipomolovpe, kot akouo ol Oeppokpacieg stvat

KATOAANAES Y10 LETEMPOAOYIKEG LETPOELS

T (°C) Vout (V)
-20 0
-10 0,4

0 0,8
10 1,2
20 1,6
30 2,0
40 2,4
50 2.8
60 3,2

Hivakac 3.2: O1 tiuéc e taoewc eE000v  TOL

KOKAD UoToC o€ oyéon ue t Bepuoxpaoio.

é -

Vout (V)

" /
0 i

-20 -10 ] 10 20 30 40 a0 B0

T{O

2ynuo 3.3

TéNog, oto KOKA®u Tov oyfuatog 3.2, To ToTeVelOUeETpo P2 ypnoipomoteiton
ywo T pvOuLo” TG evioyvong, ot Tukvatég C8 kot C9 yro andlevén kot 0 TUKVOTAG

C10 ywo va puidtpdpet To 06pvfo.
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3.3 To kvximwua tov HIH-3605-A

To kdklopa tov asntnpiov vypaciog eivol 10 ATAOVGTEPO KOKAMUO TOV
OLOTNHOTOG UaG, OTMG PAETOVUIE Kot TapOKAT® 6TO oy 3.4:

+V
Lo
—EEIS =

100
G
=3

= d

ouT

=
[
HIFEG0548
4]

2ynuo. 3.4: To xdxiowuo tov

to ADNC ATHZ

L

oucbntnpiov vypacioc

To xKOKAopa eivor TO6c0 amdd emedn to Opla TG Thoews 5000V TOL Eivor
péoa ota Opla Asttovpyiag tov ADC mov ypnolHomolovpe. ZUYKEKPIUEVO 1] TAON
e€ddov T0V auoOnpiov, Yo Vee = S5V, og oxéon pHe 10 TOGOOTO NG VYPUGIOG

eaiveton oto oynua 3.5:

4.5

Oulpul Yoltage (¥DC)

=
=
=

0 20 40 60 80 100
Relative Humidity (%)

2ynuo. 3.5: H taon e6dov rov HIH-

3605-A  ovvaptnosi NS OYETIKNC

vypooiog yio. Ospuoxpocisc 0° C, 25°
C ka1 85° C.
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Onwg PAEmovpe omd 10 mapamdve oynue n £6000G Tov aicHntnpiov eivar
YPOUUIKN Kot To Opla TG €ival péco oto medio Aettovpyiog Tov A/D converter mov
YPNOLOTOOVLE, OTHTE UTOPOVUE VoL GLVOECOVE o’ gVBeiag TO asONTplo G pia

€160d0 tov. H téom e£660v tov aicBnmpiov divetar and ™ oyéon:

4

ot =Vee -(0,0062 - (sensorRH ) +0,16) (3.6)

Amo to oyfua 3.5 gaiveton 0tL 1 ££000¢ emnpedleTon EAAPPDS KOl GO TN
Beppokpacio. AoV OUmG 6TO GVGTNHO LG TOipVOVUE Kol LETPNGELS Beprokpaciog
UTOPOVLE VO, KAVOLUE OVTICTAOMON QLTS TNG EMPPONG COUPOVA e TN GYECT| TOV

dtvel 0 KOTOOKELOOTNG:

TrueRH = (SensorRH)/1,0546 —0,00216-T) (3.7)

6mov T 1 Oeppokpacio oe °C. Ao ™ oyéon 3.7 éyovpe:

SensorRH = TrueRH (3.8)

1,0546 - 0,00216-T

‘Etol n mpaypotikny T g tdoewc €€600v Ba divetan amd ™ oxéon (3.6) av o

0¢on SensorRH Baiovpe ) oyxéon 3.8:

TrueRH N
1,0546 - 0,00216-T

14

out — VCC ’ (070062 : 0716) (39)

3.4 To kvximwua oo NPP301

Onwg avaeépOnke xou oty moapdaypoaeo 2.4.3, 1o NPP-301 eivar éva
alcOnmplo migong, mov pmopel vo ypnotpomombel Kot yloo HeTPNOELS POPOUETPIKNG
nieonc, ko M Asrtovpyio Tov Paciletar oe pa yépupa Wheatstone mov amoteAeiton
and meloaviiotdoel. Avagépnke emiong OtL éxel onua €600V OVOAOYIKN

Slpoptkn Taon uetalh TV axpodektdv 2 kot 6 (PAéme oyfua 2.4), dnAadon n
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Spopd SLVAUIKOD HETAED TOV OKPOOEKTAOV OLTOV UETUPAAAETOL OvAAOYQ UE TN
petafoAn g atpooeuptkng mieonc. To awoOnmipo avtd Oa mpémer vo o
ovvdéoovpe otov ADC mov ypnoLUOTOIOVUE YIoL VO LETOTPEYOVUE TNV OVOAOYIKY|
Tdon mov Pyalel oe Yneokn €161 AGTE Vo UTOPovUE va TV enesepyacTovpe. [a va
Yiver OUOG aVTO TPETEL 1) OLPOPIKT TAGT] GLTH VO EKPPOCTEL OC TPOS TN Y1, 0POV O
ADC ypnowomolel kot ovtog ocav Tdon pe avagopd ™ yn. EmmAéov mprv
00N YNOOLUE TNV EKPPACUEVT] O TTPog YN Taomn €£6dov tov ADC mpémer va v
evioyboovpe a@ov ot petaforéc g eivor moAd pikpéc. Ilpémer Aowmdv  va
OYEOACOVE £VOL KOKAMUO TTOV VA, EYEL TIG TAPATAVE® Ag1Tovpyiec. Ag dovue Aoumdv

dladkacion oYESOGLOV EVOC TETOL0V KUKAMDUOTOGC!

To NPP301 éyet dwpopikn €£0d0 Kot 11 €vocHnsio. TOv, GOUE®VO UE TOV
Katookevoot Tov eivan 1,33mV/V/psi (pounds per square inch). H BaBuovounon
opwg mov Béovpe pémel va eivar oe kKhpaxa hPa. Apov ouwg 1 psi = 68,948 hPa n
evaoOnoio Ba eivar:  0,0193mV/V/hPa. Av Oswpioovpe  OtL €yovpe tdon

TpoPodociag 5V, tote n evacOnaia Ba siva:

0,0965mV/hPa (3.10)

YV kAlpaxo hPa ot tipég g Papopetpikng mieong kopaivovior amd 960 £mg
1050 hPa mepinov, oty empaveo e Oalacoas. To katw 6plo OU®G peudveTol 0G0
To vyouetpo avEdveral. ‘Etotl 1o chotnua mpénel vo puBuiotel 6to pikpdtePo dvvotd
KAT® Oplo POPOUETPIKNG TLECTG MOTE VO UTOPEGEL VOL YPNCLOTONOET KOl GE TEPLOYES
pe peydro vyopetpo. Adyo tov ADC mov ypnoiHomolovpe EYovpe Tn dSuvaTdOTNTU VoL
avtianeOovpue 256 dapopetikég Tinés. 'Etotl pe fdon ta mapondve 0o pvbuicovpe to
oVOTNUO HOG VO UTopel va maipvel HETPNGELS TG PapoueTpikng mieong amd 800 £mg
1056 hPa étor dote ota 800 hPa va &yovue €€060 OV kot ota 1056 hPa va €yovpe
¢€0d0 5V. H dadikacio etvor n e€ng:

[ToAamAacidlovpe 10 KAT® Opl0 pe ™ evarcHncio ywuo va Ppovue

petafoin g tdong e£660v Tov aicOnnpiov kot ivo:

800hPa-0,0965mV / hPa =T7,2mV (3.11)
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Opoimg yia to dve Oplo Exovpue:

1056AhPa-0,0965mV / hPa =101.9mV (3.12)

‘Etol yia va £xovpe ot0 kTt 0pro OV mpénel va apaipéoovpe and tic oxéoelg 3.11
kot 3.12 v tun 77,2 mV mov etvan ko 1 T €£000v Tov Kdtm opiov migong. Omote
Ba givor ota 800 hPa 0 mV wou ota 1056 hPa 101,9 — 77,2 = 24,7 mV. H vlomoinon
OUMG €VOG KUKADUOTOS TTOL va KAvel apaipeon 77,2 mV eivar d0okoAn ywoti eivon
OVOKOAO Vo TETOYOVUE pE UEYEAN axpifela o tdon avaeopds téco pikpn. Avtd
Movetan av morlamAiacidoovpe eni 10 Tig €£600V¢ TOV TPOKHATOVY OO TIG CYEGELS
3.11 ko 3.12, €161 avti vo TPEMEL Vo SNUIOVPYHGOVUE Lo TAoT avapopds 77,2 mV
Ba mpémet va dSnuovpyncovpe pia 772 mV, katt mov gival ToAd mo £0koA0 va yivel.
‘Etol ota 1056 hPa 0o &yovue tdom €£6dov 247 mV. T'a petafoin evoc hPa Ba
&yovpe petafoArn g tdong kotd 247/256 = 0,965 mV omdte Yoo va yivouv ot
petaforés avtiinmrég and tov A/D Converter o omoiog dev avayvopilel petafolég
pikpotepeg tov 19,5 mV, Ba mpénel va molhamloociactel ovt) 1 HETOPOAN] KOTA
19,5/0,965 = 20,21 @opéc. Anradr| ovclaoTikd ypelalopoote Eva KOKA®UO Tov Oa

EXEL CLVAPTNON UETOPOPAG:

Uo = (Udif -10-772)-20,21 (3.13)

omov Uo elvar £€£000¢ tov kukAdpatog kot Udif 1 petafoin g téong e£6d0v Tov
aicOnmpiov. 'Eva kdxkopo mov viomotel ) oxéon (3.13) eaivetanr ot0 oyfua 3.6
oTNV EMOUEVN GEALD.

Ag e€nynoovpe ™ Aettovpyio ovTod ToL KukAOUToS. To asOntipio NPP301
Tpoodoteiton pe téon SV ko o mokveotg Cl1 ypnowonoteital yio v andlevén
™¢. Ot akpodéktes 2 kot 6 Tov ausOnTnpiov, TOL £ival 01 AKPOSEKTEG TG OLPOPIKNG
Tov €£O600v, odnyovvtor o dvo amopovotés (IC5a xor ICS5b). O pdrog TV
ATOLOVOTOV €ivol TOAD onuavtikdg yioti eumodilovv ) doppon peOUATOS amd TO
aoONTPLO GTOV EVIOYLTN TTOVL OKOAOVLOEL Ko oe pa tétola mepintwon Bo elyape
ONUOVTIKO GQAApa otn peTaPoAr] €050V Tov areOnpiov Kot KotT' EMEKTOCT GTNV
axpifela Tov perpnoemv. Ot €£0001 TOV ATOUOVOTMOV OO1YOUVTOL GTOV EVICYLTY

dwpopdc IC5d o omoiog evioyvel ™ dwpopikn téon tov acOntnpiov 10 eopéc kat
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™V ekEpAlel oG TPog TN yN. 2N ovveéxela 1 €€0d0g tov evioyvtn ICSb odnyeital og
éva 0evTeEPO evioyvtn owapopds, tov IC6. H €£odoc tov IC6 eivan n evioyvon g
e&odov tov IC5b pewwpévng kotd 772mV (V,  (IC6) =V, ,(IC5b)—T72mV’)-20). O

ut ut

mokvotg Cl4 ypnowomoteital yioo OAOKANP®OY OAAE Kol Yo QIATPAPIOUO. TOV
BopvPov. Ta 772mV mpoépyovtar and khkAwpo mov omoteieiton omd to T1, R11,

R12, R13, P4 ko1 IC5c.

+5V
@)

__| Cl1
100n + 7
6 %CSb/
0 e

z TR
+ .ouT 6 R4 3
NPP-301 IC5 = TLO74 R\;\/‘IK ST
2 12
UT
z +% ’\AI/I‘( +
RS
M " T+ 10K
_}(35 1
200Q
+9V )
_— @)
v T
(@) C12
100n
R11
2K4 = o
C13 RS = %
RI2 O oS pin 11> 20K o
MK 9V E
T1 P4 R7 )
TLO71
ALM336-25V <, AN 3 +\Q\
<t o] T R9 1065
AN -
1K _1C5¢~% " 2 /,/’E;///'
9 -9V
= RI10
— ANAN—¢
RI3
;3K9 20K
||C14
]
100n

2ynuo. 3.6: To oynuatiko o10ypouuo Tov KokAw uatoc tov aiontnpiov NPP301
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To T1 elvar n myn tdong avaeopds LM336 n omoia ctabepomotel v tdom ota
2,5V. Ta R12, P4 ko1 R13 cuvBétouv éva puBuilduevo dapétn tdomng o omoiog £xet
taomn €£0dov and 760 éwg 790 mV. H tdon €£6d0v vt 0dnyeital GTOV AmOUOVMTH
IC5¢ o omoiog ypnowomoteital Yo Tovg i010Vg AOYOLG TOV YPTCLULOTOOVVTOL KOt Ol
IC5a xou IC5b, ka1 ot ocvvéyeln otov evioyvtn owpopds IC6. To dikTvOUO TOV
amoteAdeiton amd toug Tukvetég C12 ko C13, eaivetal oto oynua 3.6 amAd Kot povo
v va Ogiyvel Tig Thoglg TpoPodociog mov ypnotpomotet to ICS5, to omoio eivon éva
OAOKANPOUEVO KOKA®UO TIOL €Yl TEGOEPLS TEAECTIKOVS EVIOYLTEG UEGH GTO 1010

KEAPOC.

3.5 To koKximua Tov aveuoueTpov

¥10 mponyovueVo KeQAAoo €idape OTL TO OVEUOUETPO OV YPNCLULOTOLOVUE
EYel MUTOVIKO onuo €£000L HE oLYVOTNTA TOL MHETAPAAAETOL avAAoyo pe TNV
TOYVTNTO TOV AVELOV. ZVVETMS Y10 VO, TO YPTCLLOTO|COVUE GTO GUGTNUO LG TPETEL
pe kamowo tpdémo 1 €£000G tov vo petorpanel o ynewkd onqua. ‘Evag amd tovg
TPOTOVG TOV VTAPYOLV YO OVTN TN UETATPOMN €ivol Vo YPNCLULOTOGOVUE £vol
petatponén amd ocvyvotnta oe tdon (Frequency to Voltage Converter 1 ev cuvtopia
F/V Converter) kot otn cvvéyela vo odnynoovue ot tv tdorn otov ADC mov
ypnotpomoovpue. Emiéytnke avtdg o TpOTOG €MEWDN GTO GUGTNUA LOG VIPYE €101 O
ADC xot €161 T0 pdvo mov émpene va yivel nTov 1 TpocnKn evog amiod KUKAMUATOG

LETATPOTNG OO GLYVOTNTA GE TAGT TO 0Toi0 PAETOVE TAPOUKAT®O GTO GYNUa 3.7.

H Aertovpyio Tov mopokdte kKukAdpatog eival oAy ondn. H cuyvoétnta tov
NUITOVIKOV onpatog €£000V TOV OVEUOUETPOL OOMYEITOL OTO UETATPOTED OO
ocvyvomta o€ téon LM2917. O LM2917 eivon évog petatponéag amd cuyvotnta e
téom, ™ etaipiog National Semiconductor, o omoiog amortel ) ypnon erdylcTOV
eCotepikav eCaptmudtov. H tun g avtictaong @optiov R17 mov mpodteve o
katookevootg Ntav 10KQ. 2to cdommua pog opmg ypnooromoope 1KQ yuo
Adyovg mpocapuoyng pe tov ADC. H avtiotaon RI15 ypnowonoleitor yoo va
eloTTdoel 10 pevpo Asrtovpyiag tov F/V converter, a@od ovtd¢ KoTOVOAMDVEL

TEPLGGOTEPO PEVLOL OTNV TEPIMTWON TOL EXOVUE GTNV €1GO0O0 TOL NUTOVIKO GOl KO
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oyt teTpaywvikovg moipove. O mokvot|g C18 onwg kot o C17 ypnowomotovvtot yio

andlevén.
+OV
@)
Anemometer
A
~ ° 4700 | 18
—_ 100n

L racu+ g coL —2 —

S =
3 INT/CPO IN- z

)
2 CH PUMP 2 EMIT 4 | TO ADC AIN4

R1 C17__ O 1
100K T~ 1C7 LM2917
m ——Cl6 0 R17

100n 1K

2ynuo. 3.7: To KOKAWUO TOV OVEUOUETPOD

To khxhopa tov oynfuatog 3.7 ival Eva amdd TPoTEWVOUEVO KOKAMUO 0T TOV
Kataokevaot| Tov LM2917, 1o onoio Oa £xel ££000 cuupwva Le T oyéon:

Vout :f;nVLLR16C16 (314)

omov fi, e€lvor M ovyvétTo mov EpyeTon amd TO AVEUOUETPO Kou Vee M Thon
Tpopodociag tov petatponéa. H oyéon 3.14 yia Tig TIHEC TOV YPNGLOTOOVUE GTO

KOKAopo Tov oynpatog 3.7 Ba yivet:

V.

e = 0,097, (3.15)
Omov 1 Voue TG oxéong 3.15 Ba eivan o Volt. Tepapoticd Bpédnie 6t 01 Bempntiéc
TIHEG IOV TPOoKVTTTOVY UE TN Pondeta g oyéong 3.15 €xovv kdmolo amOKAOT Ao TIG
TPOYUATIKEG. AVTO UTOPOVUE VO TO OLOMICTMGOVUE KOl TOPOKAT® oTov Tivaka 3.3

Kol 6To oynua 3.8:
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ToyvéTNTa £166500V Taon £6060v Vout (V)
fin (Hz) Ozopntikn | Heypopatikn
0 0,00 0,00
5 0,45 0,56
10 0,90 1,10
15 1,35 1,65
20 1,80 2,18
25 2,25 2,71
30 2,70 3,23
35 3,15 3,78
40 3,60 4,33
45 4,05 4,90

Hivoxoc 3.3: O1 Gewpntinéc kKol 01 TEPOUATIKES

TLUEC TS 000D TOL KUKAWUOTOC TOV oynuazoc 3.7

4 P
3 //‘:,/‘/]
: e

Vout (V)

0 10 20 30 40 50
fin (H2)
=€0—[1POKTIKEG TIUEG =M= OewPNTIKEG TIUEG

2ynuo. 3.8: O1 Bswpnuikéc kKol 0l TEWPOUOTIKEC TIUEC THS &E000D TOD

KOKAD UoTtoC 00 oynuotoc 3.7 o€ cOVapTHoN UE TH TLYVOTHTO. E160O0D

[Mapamnpdvrag Tov mivaxa 3.3 kot 1o oyfua 3.8 umopodue va movue 4Tl 01 S1POpPES

peTalld BempNTIKOV Kol TEPOUATIKOV TIUOV Ogv glval apKeTd peydleg Kot Pmwopohv
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va dkaoAoynfodv amd TiC avoyéc Tov egoptnuatov mov kabopilovv v Tdon

€EG00V TOV KUKAMUOTOG.

3.6 To kokimua Tov aveuooeixTy

O oavepodeiktng, Omwg &xel avoaeepbel kor o€ mponyodueves evotNTeg, £)el
KOTOOKELOOTEL £T01 OOTE Vo dlvel ymolaxkn £6000 pe avdivon 3 bit. 'Etol cuvoéetan
an’ evubeiog oto pikpoeieykty DS5000(T) kot cvykekpiuéva 6toug akpodékteg P2.4,
P2.5 a1 P2.6 g Bupag P2. [dwitepn mpocoyn mpénet va dobel otnv tomobéon tov
OTTOOIOKOTTTMV TOL aveRoOeikTn apov to. LED toug dev mpémet va cuvoebodv dueca
oV Tpogodocio yuti Oa Tpafnovv vrepPforikd pevua kot Bo Kaovv, omodTe Oa
TPEMEL VO TPOPOSOTNOOVY Péc® P0G ovTioTaons. Xto oyfua 3.9 uropovpe va dovue

KOADTEPO TOL TOPOATAV®.

+5V

R
q
4700 3 1
Opto Switch |5
4 b0 |2
—L—
R
1700 3 1 P2.4
Opto Switch |5
P2.5
4 b1 |2
P2.6
—L—
R DS5000(T)
4700 3 1
Opto Switch |5
b2 |2
4

=

2ynuo. 3.9: O1 orodioaxorzec kot 1 obvogon tovc ue o DS5000(T)
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Onwg dwmot®vov e Kot amd 1o oy 3.9 10 KhkAmupa Tov avepodeikt elval
éva mhpo ToA) andd KokAmpa. H tpopodocio Tov Oa divetor amd ™ cvokevn ondte

dev amatteitol EMTAEOV TPOPOSOTIKO.

3.7 To Tpo@podoTiKO TOV GCVGTHUATOS

Piyvovtag puoe potid ot TPonyovuEvEG TAPOYPAPOLS ALTOD TOL  KEPOAOIOUL
JOMOTAOVOLLE OTL TO GUCTNUO HOG omottel Tpoodoacieg +5V, +9V kot —9V. Axopa
aBpoilovtag TIg KATaVaADGCES 68 pedpo OAwV TV e£0PTNUATOV TOV GLOTNHOTOS
Bpiockovpe 4Tl TO0 PEYIOTO GUVOAIKO pevua Kataviilmong eivar 110mA. To oynuatikd
Suaypappo vOg TPOPOOOTIKOD TTOV KAVOTOLEL TIG TOPOTAVED TPOOLOYpOpES OiveTaL

oto oynua 3.10:

REG3
1 3
IN% OUT @
@
LM7805 —C5
100n
o
2x12V 3,2VA REG1
~ + -— wg our —3 @
220V N ©
Hz BRIDGE —~Cl LM7809 —C4
— 1000pF/25V | 100n
o =
—C2 o —1—C3
1000uE/25V REG2 100n
o 1 IN% ouT —=3 Y
LM7909

2ynuo 3.10: To oynuatiko O16ypouuc Tov TPOPOOOTIKOD TOV CLOTH UOTOC

BAémovpe 0TL 0 PETOOYNUATIOTNG TTOVL Ypnotpomombnke eivan 3,2 VA, dnAadn|
etvan €vag HETOOYNUATIOTNG pecaiog Ayng pe duvatdtnta topoyng 133mA pedpotog

mepimov amd Kkabe Aqyrn. Metd v avopbwon amd T yéeupa Kol TNV eEopdAvvon
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arnd toug mukvetég Cl ko C2 1 tdomn oonyeiton otovg otabeporomtés LM 7809 ko
LM7909 ot omoiot ctabepomotovv v tdomn ota +9V ko ota —9V avrictoryo. Amod
mv €€0do tov LM7809 odnyovue v tdon oto otabepomointy LM7805 o omoiog
otabepomnotel v 1don ota +5V. 'Etot ot é£0d0t Tov TpoPodotikov Ba eivorl kot ot
¢€odol twv otabepomomtdv. Ot mukvotég C3, C4 kor C5 ypnoipomotobvtal yio

andlevén.
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Keodloaro 4°

To Moyioukd (software) Tov cuoTUaTOG

4.1 To mpoypauua Tov HIKPOEAEYKTI

v mopdypoa@o avt) Ba acyoAnfodue pe 1o TPOYPUULUN TOV UIKPOEAEYKTN
mov ypnoworomdnke. Xtnv evomra 4.1.1 Ba yiver g ocvvtoun avoeopd otnv
APYLTEKTOVIKNY KOl TN cLUPoAKn YAdooa (assembly) tov pikpogieyktny DS5000(T),
omv 4.1.2 Bo &fetdoovue 10 TPOYPOUUO TOV LIKPOEAEYKTY] TOL GULGTHUOTOG
(firmware) Tov GLOTNUOTOC MOG GE UTAOK Olaypaupoto kKou otnv 4.1.3 Bo yivel
TEPLYPOPT| TS SLOOIKOGIOS TPOYPUULATIGHOD TOV GLGTHUOTOC. TO GLVOOEVTIKO CD-
ROM vrdpyovv mepiocdtepeg TANPopopies, eyxelpiota ¥pnong Kot epyoreia yio. Tov
TPOYPOUUATIGHO TOV UIKPOEAEYKTT. AKOUO LTAPYEL KOL TO TANPES TPOYPOUUA TOV

UIKPOEAEYKTT O€ Lopen asm kat hex.

4.1.1 Aiya 20y1a yia T™HV GPYITEKTOVIKY KOl TH GOUUPOMKY YADGGO TOV
DS5000(T)

O DS5000(T) eivon évag pikpogreyktig copfotog pe tov yvootd 8051 g Intel, 6cov
aQopd TNV OPYLTEKTOVIKY], TN owdtaén axidwv (pin-out) kot to Aoyiopko. ‘Etol o
DS5000(T) €xet Toug 100G KOTOXOPNTEG, TNV 10100 OPYAVMOOT] ECOTEPIKT] UVIUNG, TOV
010 Tpomo d1eVHLVGL0BOTNONG KoL YEVIKA TNV 1o ecwTteptkny doun pe tov 8051. H
dpopd Tovg glvar 6To €i00G TG LVAUNG TTOL ¥pnoiponotovy. [To cuykekpiuéva evd

N doun ko Asttovpyia TG pvnung tvon idta, N wvniun tov DS5000(T) etvon ave&itnAn



54

(non-volatile), n omoia d¢ yavel Tor OedOUEVA TG UE OTDAELN TNG TACNS TPOPOOOGING.

210 mopakato oynua (oynua 4.1) BAérovue v apytrtektoviky tov DS5000(T):

16
.l'lll TITERNAL AR ES'S BT
dRIVERS UrIfERS /

2
=
TIMER | TIMER SERIAL £ | |
1 i il |
_
[T [ rcon [ 0 | o |
TH1 | TCON | THO | |SBUF i
FORT 3 5 EXTERMAL
LATCH ‘ [ror [rmon] 1o | [scon = I PROGRALY
!

T R AT T t |
== < & |
-— RESIDENT ‘ - ‘ | ACC ‘ =
o iRk REGISTER E [
—-t—— o —

- “ DOFTR |
|
~ut—~
e |
TIMING 3|
ST PROGRAM od
- “RDURE E ADOR. REG. CONTROY i l
[
= i? Pe |
- INCREMENT OR
- () |
- T STACK
- VRERTR POINTER BYTE_WIDE
el - WMEMORT
L . . BUE
=t
{ ff a'! TTERNAL AT BUE
A4 7 <7
INETRLICT [0 DR ADDR. e || mrerroer| [ Poon]  |sEcurmvieed] moon | [ Ta |
RECIETER REGISTER 1| conTRoL ELLE%?IJ:T
PEER ~~—] WATCHDOG o
alE =—| TIMING - SCRATEH- | Ee—
Ea —w CUONTROL REGISTERS CONTROL alEHaRY | | AHMER:
OSCILLATOR CTL. LOGIC oG
RST —™
wee  vu

Txmu T:cm_z

2ynuo 4.1: H apyitextovien tov DS5000(T)

Piyvovtog po patid 6to Topamdve oy LTopode EOKOAN 0 SLOTICTMGOVE
ot  apyrtektovikry tov DSS5000(T) etvan i pe avt)y tov 8051. H mepoutépm
avAAVOT TOV TOPATAV® GYNUOTOS EEPEVYEL ad TOVG OKOTOVE OLTNG TNG EPYUCING.
A&iler 6pmg vo oavolvoovpe Alyo mEPLGGOTEPO TN WUVAUN, MHWOG Kol €ivor o
Bacikdtepog Adyog OV £yve €MAOYN TOV GLYKEKPIUEVOL piKpoeheykT. Tlapokdtwm
oto oynua 4.2 BAémovue oG eival opyavouévn n avesitnAin RAM (nv-RAM) tov
DS5000(T). £t0 1010 oyfuo PAETOVUE, GTO APLOTEPA TN UVIUN TTOL orodnKeVETOL TO
TPOYpoppe (program memory), 6To KEVIPO PAETOLUE TN UV TTOL GOPTOVOVTOL TO.
dedopéva (data memory) émg tn 0éon 1FFFh (8K) kot ota 6e&1d T pviun dedopuévmv
ar6 m 0éon 1FFFh éwg ™ 0éon 7FFFh (32K). To péyebog tg puviung owtng
kaBopileTon amd To ¥PNoTN, 0 omoiog emALyeL avTO 1O PEyebog pe Paon Tig avayKeg

™G kB epapuroyns. To Tunua g Lviung mov eaivetal ota 0eé1d Tov oyfuatog 4.2,
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0 MIKPOEAEYKTNG TO aVTIIUETOTILEL ooV €EMTEPIKN WVAUY, OWOTE O YPNOTNG E£XEL

TPOCTEALNGT G AT UE EOIKEG EVIOAES dtoryelplong eEOTEPIKNG UVIAUNG.

ECEZ=0

FFFFh — 84K

@ = NOMEMORY ACCESS

| 32K
RANGE _ EYTE-WIDE ACCESS WITH TEZ
o%e%e% ADDR. = [NONVOLATILE RAM)
L

TFFFh — - — — — — — — _ H

1FFFh — = — — — — — ] _——
BY -~ L)
BUS ACCESS

PARTITION | —
ADDR.
EYTE-WID
BUS ACCESS
oono —

PROGRAM DATA DATA
MEMORY MEMORY MEMORY

EYTE-WIDE
BUS ACCESS

_ EYTE-WIDE ACCESS WITH TET
= [NONVOLATILE RAM)

I:I = EXPAMDED BUS ACCESS ON PORTS 0 AMND 2

A
DEVICE #1 SELECTED DEVICE #2 SELECTED
WITH CE1 WITH CEZ

2ynuo 4.2: Xoptnc e nv-RAM rov DS5000(T)

LEGEMD:

O DS5000(T) kvkhogopel oe dvo ekddoelg po pe 8K cuvolMkng pviung Kot
po pe 32K ouvolkng pvnung, n omoia ypnoiomomonKe Kot 6T0 GUGTNUO LOG. XTO
OUCTNUO KOG O OlY®PIoUOG TG Uviung éywve oto 4K, dnAadn ypnoiUomotcaue
4KB pvAung o¢ pvnun tpoypaupatog Kot to vrorlowro 28KB ypnoiorotovvot yio

NV omoBnKevon TV LETP|GE®V oV Ba Aapfdavovtat.

Onog einape kot moapamdveo o DS5000(T) eivor cvopfoatdg pe tov 8051 ko og
eminedo YAMooag, OnAadn £xel akpiPmg To 1010 pemeptdplo eviod®v (instruction set)
pe tov 8051. 'Etol omolodnmote mpdypappa givar ypoupuévo yuo tov 8051 pmopet va
dovAéyel kar otov DS5000(T) xor ywoo tov mpoypoppoaticud tov pmopohv vo

ypnopomromBovv ta idta epyaieio Tov ypnoipomotovvton yio Evo 8051.

Mo tov TPOYPOUUOTIGUO TOL HIKPOEAEYKTY] YPNOLUOTOLEITOL 1 YADGGA
younAov emmédov assembly oAAG kor yAdooeg LVYNAOL emumédov OmMMG Yo
mopadetypa 1 C. O TPoypopUaTIGUOS TOL GUGTHUATOS KOG EYVE HE TN YADGGO
assembly, emedn map’ OAO MOV Ol YAMOOEG LYNAOD emmEOOL €ivol OPKETE O
e0Koheg otn ypnon tovg, M assembly diver ™ dvvardoTo vo yiver peyoddtepn

owovopio. pvAuNG, mov eivor TOAD ONUOVTIKY Yo TO CUCTNUO HOG OAAG Kot TN
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duVATOTNTO. MO AUECOL YEPICUOL TOV EMUEPOVS TUNUATOV TOV UIKPOEAEYKTY|.
Axoua 1 yAdoca assembly yopaxtnpiletor yio 1o pkpd UKOG EVIOADV TTOL £XEL Ol
omoieg ekteAOVVTOL YpNyopo amd To UiKpoeAeyKTh. TEAOG éva amd To OMUOVTIKOTEPQ
TAEOVEKTN AT TNG elvan OTL yvopilovpe TOCOVE KOKAOVG unyovng xpetdletor 1 kébe
EVIOM] Vo eKTEAEOTEL, £TO1 £YOLUE TN SLVOTOTNTO VO EAEYYOVUE TO YPOVICUO TOV

TPOYPAUUATOG LG,

4.1.2 Ileprypapn tov mpoypauuatos tov uikpoeleykty (Firmware) ue
olaypauuaTa poys
Onwg &xel avopepbel Kol 6e TPONYOLUEVO KEPAAOLO, O MKPOEAEYKTNG EAEYYEL OAES TIC
Aertovpyleg ™S CLOKEVNG, OTOTE TO TPOYPALLD TOV B PopT®OEl 6° avtdv Ba Tpémet
va dtvel T duvatdTNTa GTO GVOTNHO VAL KAVEL Ta EENG:
e Noa petpdet Kot vo amodnKeveL To. LETE®POAOYIKA HeYEO.
e No KpaTd MPO KoL UEPOUNVIQ TOV UETPI|GEDV.
o O ypnotmg va €xet ) dvvatotnTa Vo puBuilel v dpa Kot TNV NUePOUNVia.
o & MEPIMTOON MOV YEMGEL M PUVAUN VO XEVOVTOL HOVO Ol TOANOTEPES
UETPNGELS.
e Na &gt ypovo derypatoinyiog kaboplopevo and 1o ¥pno.
e Noa avayvopilet Tig evtorég mov divovion amd tov H/Y.
e No petagépet Tig amobnkevpuéveg petprioels otov H/'Y 6tav tov {nnoet.
o Y& ammAELN TNG TAOMG TPOPOSOGING VAL N XAVEL TIC OmOONKELUEVES LETPNOELS
KO TNV €navVaQopd TG va cuveyilel va amodnkevel ywpig va ennpedlovtot o

TOALEG OO KEVUEVEG LETPTCELS.

Mo va ypagtel éva mpdypappo mov vo €KTEAEL TO TOPOTAVEO VIAPYOVV
apKeTOol TPOMOL, 6€ OAOVLG OUMC aKoAovOeital M yevikny doun evOg TPOYPAULOTOS
YPOUUEVO GE GUUPBOAKT YADGGO, TO OTOi0 YPNCLUOTOIEl OBPOPEG VITOPOLTIVES
(subroutines) ot omoieg pvOuilovv Kamoleg cuyKekpiuéveg Asttovpyies. O porog TV
VIOPOLTIVOV €ivol TOAD GNUOVTIKOS 0ol av OgV LINPYOV, O TPOYPUUUATIOTHS Oa
NTOV LVTOYPEMUEVOS VO EMAVOAAUPAVEL CLUVEXDS 10100 KOUUATIOL KOOIKAL, TPAYLLO TOV
€KTOC TOV OTL KAvel emimovn TN SodKAGI0 TPOYPUUUOTIGUOD omontel peyAn pviun

nmpoypaupotoc. To mpdypapud pog Aowmodv givor SOpUNUEVO €TCL MOTE Vo EYEL Eval
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KOPLO KOPUO KO OAPOPES VITOPOVTIVEG Ol OTOTEG EYOVV CUYKEKPIUEVEG AELTOVPYIES.
‘Etol éyovpe vy moapddetypo pioe vropovtiva 1 omoio oafalel v wpo amd 1o
EVOOUATOUEVO POAOL TOV UIKPOEAEYKTY, Mol GAAN M omoia pvOuiler T Swwdikacio

péETPNoNG, o GAAN 1 omoia avaryvepilet Tic evTolég mov divovtan and tov H/Y kA.m.

Ag d0vpE OU®G AlYO TO OVOALTIKE TN SOUN TOV TPOYPAUUATOS TOV UIKPOEAEYKTN
OV YPNOIHOTOloVUE. ZT0 oynua 4.3 umopovpe va doVUE TO OAYPOUUE PONG TOV
TPOYPAUUOTOS OO TN OTLYUN TOV TPOPOJOTEITOL TO CVUGTNUA £mG OTOV PTAGEL GE
Katdotaon mov apyilel vo omofnkevel dedouéva Kol VO EKTEAEL TN YPOVIKN

KaBvoTéPMON Y10 TV EMOUEVT] LETPMON.

Ag avoldoovpe Opmg Alyo to dudypappo Tov oynuatog 4.3:

Apéomg petd TV TPOPOOOTNON UE PEVUO, O UIKPOEAEYKTNG apyilel va exteAel TO
TPOYPAULO TOV EIvol QOPTOUEVO OTN UVNAUN TTPOYPAupaTdc tov. BAémovue Ot
AUECMG UETA TNV EKKIVNOT], TO TPOYPOLLUO KOVEL APYIKOTOINGT) TOV UIKPOEAEYKT KoL
tov ADC. ZmVv oapylKomoinon Tov MKPOEAEYKT] TO TPOYPOUUO KAVEL TIG €ENG
pvOuiceig:

e ApyiKomoinom tv ypovicT®V (timers)

e Apywonoinon g oeplaxng 0Hpag.

e Apywonoinon ywo TpOGROCT) GTO EVOOUATOUEVO POAOL.

e Apywonoinon Tov dtokon®v (interrupts).

310 TPOYPOUUO  XPNOLLOTOOVVTOL KOl Ot dVo xpoviotés. O  mpdTog
ypnotpomoteiton yio voo puBuilel to Baud Rate tng oeprokng Bvpog kot o devtepog
onuovpyel por ypovikn kobvotépnon tov 10ms mn omoia ypnoipomoleiton yioo vo
pvOpuilovpe o pLOUO derypoToANyiog TOV CLOTHUATOG. TN oePlaKn B0pa, eKTOHS amd
10 Baud Rate, mpémer va puOuotodv ot €1d1kng Asttovpyiog O10KOmEG OMOGTOANG
(RXD) xou Mymg (TXD) xabmdg ko o T1poToc Asttovpyiag (mode) e GEPLOKNG
00pag. H oepraxn 60pa tov pukpoeieykt €xel 4 tpdmovg Aettovpyiog Tovg omoiovg
UTOPOVLE VO TOL SOVUE EMYPOUUATIKE TopakdTo otov Tivaka 4.1. Ao Tovg Téocepig
avtovg Tpdmovg eueic emiéEope Tov tpomo 1 (mode 1), emedn eivon 8-bit Ko emeldn
7o Baud Rate pvOuiletar amd éva ypoviot ondte pumopovue va pvbuicovpe €Tt v

TayvTTO EMKovoviag pe tov H/Y.
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Apyn

APYIKOTOINGT| MIKPOELEYKTY]
Kot A/D Converter

Yndpxov\” Not Enava@opd ociktn
amoOnkevpéiva RVAUNG KoL
ogoopéva; APOvoKaBveTEPNONG
ano v NV-RAM

A pYIKOTOino1) d€iKT) pvijung
Kol (povokaBuotépnong B

I

Métpnon ko
amo0nKevon TOV
UETEOPOLOYIKAOV

peyedov

I

AmoOikevon opog

I

Y®ono oeiKkTn
pviung Ko
APOVOKaOVGTEPNONG
otnv NV-RAM

!

Xpovikn
KaOvotépnon

2ynuo 4.3: To Si1aypauuo. ponc tov TPOYPOUUOTOC TOV UIKPOEAEYKTH Yo THY

QPYIKOTOINoY, TH oVALOYY Kou omoONKELON TV UETPHOEWY KO VIO, TH YPOVIKH]

kaBvotépnon.
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Mode Heprypaon Baud Rate
. . >100ep0 (cVyvoTNTO
0 Shift Register KpUOTEAIoL -+ 12)
1 8-bit Uart KaBopilouevo amod ypoviotn
) 9-bit Uart >100ep0 (cvyvoTNTO

KpuotdAiov +12 1 64)

3 9-bit Uart KoaBopilopevo amd ypoviot

Hivaxoc 4.1: Ta modes thc ociproxnc Bopoc tov uikposleyrtn

H apywonoinon towv dakommv (interrupts) eivor ovaykoio yio vo pumwopel o
pikpoereyktg va ta dwayeplotel. Edd Aapupdvouv ydpa 000 €100V doKOTOV Eva
eomTePKO Ko Eva eEmTepkd. To ecwtepikd mpokaleiton amd TN oeplakn BOpa eite
otav eUYEL £vag yopaktpag ite 6tav £pbet kot to ewtepikd mpokaieitor and tov
ADC poélg avtog €xet étoyun ™ pétpnon yo va tn oteidel otov H/Y. [pénel va
apyomombel OO 0 UIKPOEAEYKTNG Yo Vo, UTopel va £xel TPOSPacn 6TO E0OTEPIKO
POAOL TTPAYUHOTIKOD YPpOVOL TOL £)xel Kol oVTO Yivetor pe TNV KANON EW0IKOV

VIOPOLTIVOV TOV TPOYPEUUATOG.

H apywomoinon tov ADC mepilaupdver g ypovikny kabvotépnon kot
OTOGTOAN G’ OVTOV UEPIKMV EVIOADV €T MOTE Vo £pBetl o€ pio otadepr) KOTAGTOON

Y0 VoL €ival ETOHOC VAL TOUPVEL GOGTEG LETPTOELC.

YvveyiCovtog v avidivon tov oyfuatog 4.3, PAEmovue 0Tl petd ™ @don g
apywonoinong to mpdypappe €AEyyel av vmdpyovv 1 Oyl €idn oamobdnkevuéva
dedopéva. Av vdpyovv TOTE onuaivel 0Tt elyape €ite aKOVo0 ite EKOVG10 S1OKOTN
pevpatog. Kot otig dvo avtég meputtdoelg o BElovpe va yabodv ta dedopéva atd,
omoTE TO TPOYPOUUO ETAVOPEPEL TNV TIUN TOL O&iKT UVAUNG Kol TNV TWUN TNG
Ypovikng kabvotépnong omd Eva  ovykekpiuévo uépoc ™™g NV-RAM  mov
YPNOLUOTOIEITAL Y10l TNV ATOOKELGY| TOVG GE U0l TETOLOL TEPIMTWON. AV OEV LITAPYOVV
amofnkevpéva dedopéva TOTE TO TPOYPOLLO POPTMVEL TIC Tpokabopiopuéveg (default)
TIES Y10l TO OEIKTN UVIAUNG KOl Yl TN POVIKT KaBLGTEPNOT|, Ol OToieg elvar 1 apyn

™G pvnung ko 1 Aemtd avrtiotouyo.
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A@o¥ Aoudv yivouv Ao To TaPOTEVe, TO GVGTNUA Eival ETOLUa Vo apyicEL vol
moaipvel petpnoels. To Tpoypappo Aoutodv Tov mEPLYPAPeL To oyfua 4.3 amd £d® Kot
Katw ekteleiton kukhkd. ‘Etol to cbotmpa moaipvel Tic mpdteg tov petpriosic. H
Bepurokpacio, N VYPAGIK 1 ATHLOCEAIPIKY TLECT] KO 1) TOOTNTO TOV AVELOL LETPADOVTOL
pe ) Pondeia tov ADC apov didoviar o¢ avaroyikés thoelg. OndTe T0 TPOYPUALLQ
dtver evroan otov ADC va tov @épet TIG TIHES TOV TACEMV TOL £Vl OTIG AVTIGTOLYES
€16000V¢ T0V. AoV TELEIdTEL aWTEG TIg petpnoelg o ADC, 10 mpdypappa maipvet
dueco pétpnon Kot amd To oasntipro S1evbuvong Tov apa, aPov OTMS £YOVUE TTEL
avTo elvar Yynoelokd kot cuvOEeTot o’ gvbeiog oTo KPOEAEYKTN. MOMG TEAEUDOEL TIG
UETPNOELS, TO TTPAYPApL TIG amodnkedel pue ovykekpluévn oepd otnv NV-RAM tov
LUKPOEAEYKTT).

> ovvéyewn to mpdypaupo dwPdler kol amobnkeder ™MV ®po Kol TNV
nuepounvio. amd TO EVOOUATOUEVO POAOL Tpaypatikod ypovov. H dpa kot m
nuepounvia givor cuvolkd 5 bytes, £va ylo v Opa, £va Yo To AETTA, VO Y10, TNV
NUEPQ TOVL UV, €va Yol TO UAVO Kol Vo TO £T0G. XVVOAMKA Aowmdv o€ Kabe kOKAo
petpnoemv omobnkevetal éva mokéto amd 10 bytes, 5 ywo TIG LETPNOES KOl 5 yin

NUEPOUN VI KO MPQL.

Tehewdvovtag to mopondve To TPOYPOUUO amobnkedel o €va OploUEVO
onueio ¢ NV- RAM 11g Tipég tov Ogiktn Uvniung Kot g YPOovikng Kobuotépnong

wote va eivat d1a0éoipeg o TEPITTO®ON OTOAELNG TNG TAOTG TPOPOOOGING.

Apéowg petd to mPOypoppe eKTEAEl T ypovikn kabvotépnomn. H ypovikn
kaBvotépnon avt) eival Kot 0 ¥POVOS OEYUATOANYIOG TOL GULGTHUATOS 1 OToio
onuovpyeiton pe t Ponbeian evog ypoviot. Omwg ovoeépbnke moapamdve o
YPOVIGTIG €xel puBuotel va kavel ypovikny kabvotépnon 10ms, aAld epeig Opwmg
B0élovpe o ypoOVOg OetypotoAnyiog TOL GUOTNUOTOG Vo glval UETOPANTOG KOt 1|
eMdotn TN Tov va eivarl 1 Aentd. Avtd pmopel va emitevybel av 1 vropovtiva g

YPOVIKNG KaBuoTépnong ivar dounuévn 6mmg eaivetal oto oynua 4.4:
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r-r-r—-——™"T=-=-=-==7"==="="="="="="=-"=-"=-"=-=== 1
I
: r=—=-"="============-= I I
1 | | |
I : Xpoviki I I
: I kaOvotépnon 10ms < : :
1 | | |
| et
1 | | |
! ! Loop 100 ! :<
P! Popig I I
1 | | |
1 L e e e e e e e e o e e e e e e o 1
I I
I I
I
! Loop 60 ,
I Qopig !
I
Lo oo o o o e e e o e e e o e e o - 1
Loop m
Qopig

Zynuo. 4.4: Aicypouuo. ponc e ypovikne koebvotépnonc mwov

ATOTELEL TO YPOVO OEIYUATOANWIOC TOV OVOTH UOTOC

Onwg PAémovpe kot omd to oynua 4.4, apywd eravorapupdvetar 100 popég n
vropovtiva Tov Kavel kadvotépnon 10ms, kdvovpe dnAadn To ypoviotn va kdvel 100
ovveyoueveg Popéc kabvotepnoelg Tov 10ms kot £161 Egovpe o kabvotépnon 1 sec.
> ovvéyewn emavalaupdvoops 60  @opéc v kabvotépnorn tov 1 sec kot €tol
éyoope ovvolkn kabBvotépnon 1 Aemtd. X1 OCUVEXEM 1) GULVOAIKY| YPOVIKY|
KaBvoTtépnon tov evog Aemtol emovalapPaveTor m @opég, émov m glvar o YpOVOG

SEYLOTOAN YIS TOV CLGTHHOTOG Hag Kot kaBopileTon amd To ¥PNoTN.

O wkpogheykng eréyyet T Aettovpyia to ADC, delyvovidg Tov and molo and
T acOnpla va whpel péTpnorn, omdte Bo TPEMEL Vo YPOOTEL Lol 101K VITOPOLTIVAL
070 TPOYPOULN DOTE VO, KAVEL TNV TOPATAV® S0VAELE. To dtdypappa pong avtng e

vopovtivag paivetal oto oynua 4.5:

Ag avoldoovpe Alyo TO dtdypapLito. pong Tov oynuatog 4.5:
Apyikd o pikpoeieyktig yvootonolel atov ADC 10 aioOntiplo amd to omoio

mpémel va, yivel n pétpnon, divovtdc tov TN devbuvon avtov Tov aucOnmpiov. H
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dtevbuvon tov atchntmpiov eivar o apBUoOg ™G avaroyikng €lcodov tov ADC oty
omoia etvarl cuvoeréEVo To asOnTplo. Aol d0bei 1 dtevbuvon, 0 PIKPOELEYKTNG divel
evtoAn] otov ADC va mdper pétpnon and 1t devbvvon mov tov €xel dobel ko
nepuéverl péypt o ADC va odokAnpaoetl T pétpnon. Mol teheudaoet T pHETpnon o
ADC, daxontel 1o pukpoeieykty| (to interrupt tov ADC givon cuvdepévo cg €va amd
TOVG OVO OKPOOEKTEC EMTEPIKOV interrupt mov OlBETEL O MKPOEAEYKTNG). XTN
OULVEYELD O UKPOEAEYKTNG TTOUPVEL TN LETPNON KOt TNV amoOnKeHEL GTOV KOTAX®PNTI

yevikng xpnons A (Accumulator) an’ 6mov pmopel va v ene&epyaoctel.

Aivetan otov ADC 1 d1e00vvon
T0V 060N THPLO 0T’ TO OTTOi0
00 wapOei pétpnon

y

Evtoi otov ADC Yo va wapet
HETPNON OTO TO GUYKEKPIUEVO
awentipro

.

Avapovi] a6 T0 PIKPOEAEYKTN
®o71E vo. 0hoKkANpAceL 0 ADC
TN pETPNON

y

Interrupt oto pikpogieykTi)
ano Tov ADC (nonmg
0LOKANP®OEL N péTpnon)

v

Afyn g pérpnong omd to
MIKPOEAEYKTY] Kol amofnkevon
NG GTOV KOTaYmpnT) A

2ynuo. 4.5: To diaypouuc. ponc e

vropovtivoc eAéyyov tov ADC.
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Otav yiveton emtepikd 1M €0MTEPIKO Interrupt GTO UIKPOEAEYKTH TOTE
extereiton - povtiva eéummpémong mn omoia ovoudleton ISR (Interrupt Service
Routine) kot etvor por €01k vmopovtiva. Xto cOGTNUE Hog, OTmG £xel avaeepOel
ocvppaivovv dvo interrupts, Eva e&mtepikd amd tov ADC kot éva eo0mTEPIKO Omd TN
oeiprakn Bvpa. [Mapakdrto eaiveror to ddypappa pong e ISR tov ADC (oynua 4.6)
ka1 ¢ ISR ¢ oepraxng Bvpag (oynmua 4.7):

AmoOnkevon otov A 0
péTpNoN mTov TAPONKE
am6 Tov ADC

Emotpoon amd
interrupt

2ynuo.  4.6: H  povtiva,

eComnpétnonc tov interrupt

ov yivetor oxo tov ADC

Onwg eaivetor amd 1o oyfua 4.6 n ISR tov ADC givor pia mwépo moAd amin
VIopovTiva M omoia To POVO ToL KAveL gival va amobnkedel oTov KaToywpnT) A T
pétpnon mov €xel mhper o ADC, ko emotpépel oto mpdypaupa. Otav yivetor Eva
interrupt, 10te T0 TPOHYPAUUO OLOKOTTEL TV KOVOVIKT TOV por| Kou ektedel v ISR,
LETE TNV EKTEAECT] TNG EMGTPEPEL GTNV KAVOVIKT] POT} TOV TPOYPALLOTOS OTO GNUEL0

an’ To omoio giye dlaKomel.

H povtiva eumnpétnong tov interrupt g oeiplokng, extedeiton 6tav £pbet
&vag yopoaktnpag ot oelplakn Bupa. Ot evioléc mov d€xETAL O UIKPOEAEYKTNG OO
tov H/Y €youv po cuykekpipévn dopn, €161 AGTE 0 TPAOTOS YOPAKTIPOG TOV EPYETOL
va glval M EVTOA KOl Ol €WOUEVOL, OV amoutovvTal, Vo €ivol o 0£dOUEVOL TTOL
YPEWALETOL O MIKPOEAEYKTNG Y. VO €KTEAEGEL TNV €vioAn. 'Etot agold AdPer o
LIKPOEAEYKTNG £Va YOpOKTpa YiveTal TO interrupt TG GEPLOKNG, TO OTOI0 TO TPATO
TPAYUO TTOV KOITAEL €tval va OgL Tolo EVTOAN| OEYETOL O HKpogAeYKTNG amd Tov H/Y.
"Evoc tpomog yia va yivel avayvopion TG EVIOANG QOIVETOL TAPUKAT® GTO SLAYPOLLLLOL

poNng Tov oynuatog 4.7.
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NAI EKTé)‘Sfm Emotpoon amd
EVTOMQ interrunt

(0).41
NAI Ext 518,0'11 Emotpoon} améd
EVTOM|G interrunt
FOXI
NAI Ext ékﬁro' mn Emotpoon amod
eVTOMG interrunt
(0).41

ATOGTOA UNVORATOS
AGO0VG EVTOMG

Emotpoon and
interrunt

2ynuo 4.7: H povtiva eCornpétnonc interrupt e ociproxnc Gopoc

BAémovpe Aowmdv 6t apycd 1 ISR g oeplakng ehéyyetl va det av givor 1 Oyt
J10. CLUYKEKPLUEV €VIOAN. AV elval TOTE TNV €KTEAEL KOl EMOTPEPEL GTNV KOVOVIKN
pon Tov TPOYPAUUOTOS. AV Oyl TOTE KOwthel vo Ogl av elval Kamowo GAAN
OLYKEKPIUEVN EVIOAN. AvTi 1 dodikacio cuveyileTon HEYPL 0 MIKPOEAEYKTNG EAEYEEL
oV 0 YOPOKTNPOS TOV TOV Npbe elvarl o amd TG YVOOTES EVIOAEG OV TOV £XOVUE
TPOYPOUUATICEL VO, dEXETAL. AV O YOPUKTNPOG OEV AVTIGTOLKEL O KOpio EVTOAN TOTE M)

ISR otéhver uvopa AdBovg otov H/Y Ko emoTpépel otV KOVOVIKY] por| TOV
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TPOYPAULOTOC. XTOV TTopaKate® Tivake (mivakag 4.2) @aivoviol ol YopaKTPES TOV

EYOVLE YPNOLOTOMGEL GOV EVIOAES KOOGS KoL TL EVIOAN €ivart 0 Kabévag.

Xapaxktypog - Evroin Xnpoocia

S AmoctoAr] anonkevpuévav dedopévev otov H/Y

ATOGTOA TPEYOVTIOV TILDV TOV LETEDMPOALOYIKMOV

peyedov
c Awrypagn omoOnKeELUEVOV LETPTCEDV
t AmoctoAr] ®pog kot nuepounviag otov H/'Y
d KoaBopiopog ypdvov detypatoinyiog
m AopBmwon dpag Kot nuepounviog

ATOGTOAY] TOV TILMV TOV JEIKTN UVIHUNG KoL TNG
ypovokaBuotépnong otov H/'Y
Enmavaeopd mpokabopiopuévev Tipdv deiktn
UVAUNG Kot YpovoKaOuoTéEPNong

Hivoxoc 4.2: O1 yopaktnpec — EVIOAEC TOV 0EYETOL TO CVOTHUO.

Ov yopaxtipes mov avaeepovtol otov mivoka 4.2 elvar kKo ot povol
YOPOKTAPES TOV OVTIAOUPAVETOL GOV EVIOAEC TO TPOYPOUUUQ, OTOTE OMOLOCONTOTE
GAAOG YOPOKTPOG KL OV OTOGTOAEL Gy EVTOAN Oal £xEl WG OMOTELECLOL TV OTOGTOAN
o0V punvopartog Adbovg otov H/Y. Ot avdykeg Tov CUGTANATOS LOG KAADTTOVTIOL OO
TIG €VTOAEG mov Qoivovtal otov Tivaka 4.2, kot 0o dobue mwg UmopoOUE Vo TIG

EKUETAAAEVTOV LE TTOPOKAT®O GTNV Topaypopo 4.2.2.

4.1.3 Awadixocio TPoypouUaATIGUOD TOV COOTHUATOS

[Mo vo Tpoypappaticovpe To GUGTNUA LOG OPKEL VO POPTMCOVUE GTO UIKPOEAEYKTN
10 apyeio *.hex mov Oa mpémel va Eyovpe Tapdyel amd KATOO TPOHYPOULI OTMG Yol
mopadetypa 1o ED9S (mepihapBdvetal oto suvodevtikdé CD-ROM). Onwg gidape kot
0€ TPONYOVUEVO KEPAANIO, O UIKPOEAEYKTNG TOVL ypnoipomotovpue, o DSS5000(T)

umopel va mpoypappatiotel evkola, am’ gubelag amd ™ ogplakn Bvpa evog H/Y,
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Yopig ™ ypnon €WwoL mpoypaupotioty. To poévo mov omouteitor Yoo TOV
mpoypappoticnd Tov givorl o avtiotaon 1,8KQ kot évag RS-232 Driver/Receiver.
‘Etot ftav €0kOoAO Vo TPOGOPUOCTEL 0T0 KOKA®UO pog por pkpn Pobuida pe
Bonbewa dvo Ppoayvkukhommpov (BAéne  mapdypago 3.1). ‘Etor yu  va
TPOYPAUUOTICOVUE TO CUGTNUO LOG TPETEL VAL KAVOLLLE TOL €ENG PrinorToL:

e Avoiyovpe T0 KomhKl TG GLoKELNG Kot PAlovpe TOVG PBPayLKLKA®MTAPES OGN

0éon 2 (PAéne ewcova 4.1):

Eikovo 4.1

e XN OULVEKEW TPOPOSOTOVUE TO KOKAMUO KOU OVOIYOLUE TO TPOYPOLLLOL
“KIT.EXE” (cvumepirapupdaveror 6to ovvodevtikdé CD-ROM). To mpdypappo
avto etvan papuroyn tov DOS, aAld dovAedel ywpic TpofAnuata oe windows
95/98/ME «on windows NT/2000. A@o¥ avoiovpe to TPOYPOLUL, TPETEL VOl
dnimcovpe ™ oepakn Bupa tov H/Y oty omoia gival cuvdepévn 1 cuckeun
pag. I' avtd minktporoyovpe COM X kai enter, 6mov X givor o aptBudg g
oeprakng 0vpag (m.y. COM 1 ya ™ oeproxn Bvpa 1). Apov emAé€ovue ™
Bvpa yuo va BefarwBodue 0Tt yiveton emkovmvia apKel vo, SOGOLLE TNV EVIOAN
“U 5 107, n omoia pog epgaviel ta mepieyodpeva omd tn Béom 5 €wg ™ 0éon 10
™G UVAUNG TOL MIKPOEAEYKT. AV 1 emkowovio eivor evtdéer tOTE TO

amotédecua Ba etvor OTwg avTtd TG TapoKAT® ekovag (swova 4.2):
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Dallas Semiconductor Secure Microcontroller Evaluation Rit Software
Kit - Uersion 4.0
Copyright (C) 1%%2,19%4,19%7 Dallas Semiconductor Corporation

Please select a COM port using the COM cormand

Eixova 4.2

Topa elpoocte £TOO0L VA TPOYPAUUATIGOVUE TO cVLOTNUE poc. Oo Tpémel va
&yoope ppovtioetl va €yovpe aviypdyet to apyeio *.hex péca otov katdrloyo
tov KIT. Etor ywo va «évoope 7TOV  TPOYPAUUATIGHO  opKeEl  vo
TANKTPOAOYNGOVE: program Ovopo. opyeiov.hex, émov dvopa apyeiov givor
70 dvopa Tov apyeiov Tov BEAOLUE VO TPOYPUULATICOVE KOl GTO TAPAOELY L0

g ewovog 4.3 mopakdto to apyeio Exet ovopa WMDL.HEX:

inished - KIT

I Auto 'I

kit> PROGRAM VMDL.HEZX
Configquration: FPress return for default value.
range (32k) =
partition (10003 =
locking (nod =
verify (yes) =
encryption (no) =
key (random) =

Configuration Contents:
range:
partition: 1000
locking: no
verify: yes
encryption: no
kev: random

Setting Range...
Setting Partition...
Leading...
Uerifying...

kit> EXIT

Eixova 4.3

Onwc PAémovue oto oynua 4.3 otav apyilelt n dwdkacio TPOYPAULOTIGUOD

T0 TPOYPOUUE POTAEL Yior TO Tt configuration v KAVEL GTO HIKPOEAEYKTN, KO
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av TOToOVUE amAd enter TOTE Taipvel TiG Tpokabopiopéveg TIHES (OVTEG TOV
Bpiokovion omnv mopévleon) OSpopeTikd TOL divovue TG TIUEG TOV
emBopovpue gpeic. Otav tedeidoel 1 eoptwon ( Loading) yiverar emainfevon
(Verifying) ywo va cryovpevtel 0Tt T0 Tpdypappo poptdbnke cwotd. Mol
terelidoel ko 1o Verifying 16te mAnktporoyovue EXIT yua va Byodue amod to
TPOYPOLLLLLOL.

e A@ov TteAetwoovpe OAa To mopomive Pyalovpe TV TPOEOSOGIN TOLG
GULGTNLOTOG, ETOVAPEPOLIE TOVS PBpayLKLKA®TAPES ot Béomn 1, Kheivoupue toO
KOAKL Kot Tpo@odoTovpe 10 svotnuo Savd. Topa to cOoTHUA Hag TPEYEL TO
npdypappo (Firmware) mov pOAMC QOPTOGALLE.

[Tepiocotepeg mAnpoopieg v to mpoypoaupa KIT vrdpyovv 6to cuvodevtikd CD-

ROM.

4.2 To mpoypapuo AEyY00 TOL GVLOTHUATOS

v mopdypoa@o ot Yivetonl aviAvoT Tov TPOYPAUUOTOS TOV YPNCLOTOIOVUE GTOV
H/Y yw va ehéyEovpe 1o cvomua. To mpdypappa to ovopdoape CWMDL (Control
of Weather Measurements Data Logger) ka1 610 cuvodevtiké CD-ROM ¢ epyaciog
eKTOC amd popen eykatdotaong (setup), vdpyel Kot o myaiog KOJKAG Tov. ITo
avoAvTikd, otnv  evomro 4.2.1 yivetow g0 pIKpn  ava@opd ot YA®GoO
TPOYPAULOTICUOD OV ¥proipomomOnke, ™ Visual Basic, otnv evotnra 4.2.2 yiveto
L0 QKPR 0vEADGT| GTOV TPOTO S10.6VVOECT|G TOV TPOYPALLOTOS TOV QTIAYTNKE LE TO
ocvotnpa kot T€hog oty evotnta 4.2.3 yivetatl AETTOUEPNC OVOPOPA TOV SVVOATOTITOV

KOl TOV AEITOVPYUDY TOL TPOYPAUUOTOC.

4.2.1 Aiya 2oya yia. tq Visual Basic

Mo tov éleyyo TOL GCULGTHUOTOG 7OV KOTAOKELAGOUE EMpeme Vo OnuovpynOel
KATOAANAO AoYioukd pe TN YAdooa tpoypaupatiopov Visual Basic. Ot facikdtepot
AOyoL Y. TOLG OmOIOVG YPNOWOTOMONKE 1 GLYKEKPIUEVT YADGGO €ivar ot
dUVATOTNTEG TTOL EYEL KOl O EDKOAOG TPOYPOUUUOTIGUOS. Ag dovpe Alyo MO OVOALTIKA

TIC OLVATOTNTEG KO TO PACTKOTEPO YOPOKTIPIOTIKA TOV EXEL:
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H Visual Basic elvar 1 €€€MEN g yYAdocag mpoypoupoatiopod Basic
(Beginner’s All purpose Symbolic Instruction Code) m omoia &ivor iocwg 1 o
S 0ES0UEV YAMGGO TPOYPOUUATIGHOD AOY® TOL OTL €ival M 7O €UKOAN YAMGGQ
TPOYPOUUATIGHOD. Me Vv emikpdnon tov Windows ot YAOGGES TPOYPOUUATIGILOD
dpywoav  va  amoktovv  moapabupwd  mepiPdAAov  epyaciag kol oyediOONC
OMNUOLPYDOVTOG £TCL (o VEQ LOPPT] YAWGGHOV Tpoypoupatiopod i Visual (ontikés).
‘Etot xou 1 Basic €€eliynke kol o¢ onTiKn YA®GGO TPOYPAUUOTIGHOV, T Visual
Basic. Xtv apywn g popen Nrav amid o Visual yYAOGGO TpoypoUIOTIGHLOD TOV
anevBuvotay o ToAD og apydplovg. Me v ohoéva OUMG OVEAVOUEVT] EMKPATNON
tov Windows 1 YA®ooo avt eeliydnke og €va 1oyvpo ePYOLEID TPOYPAUULOTIGUOD
10 omoio umopet va ypnotponombetl 1660 and apydplovg OGO Kot amd EMOYYELLOTIES
TPOYPOUUaTIoTES. Ot duvaTOTNTEG TG ONUEPO Elval GYESOV OMEPIOPIOTES OQUPOV
umopel kol eKUETOAAEDETAL GYeOOV OAeg TG dvvatotnteg twv Windows. Axkdua
umopel va yeprotel pe ToAH amAd TpOTo TN oeplakt emkotvovia tov H/Y pe tov €€
KOG O, KATL TOV givail TOAD YPNOLUHO Yio TNV VAOTOINGT] TOL AOYIGHIKOD oL BEAovE
Yy Vv 7wapodoo epyacic. Ag oovue OU®G TEPIANTTIKG T Poacikotepo

yopaxtnplotikd ¢ Visual Basic:

e Xpnon dounuévov mpoypappoticpov (Structured Programming).

e O kOdKag eivor OYETIKA OmAOG KOl OEV OMOLTEL OVGTNPOVS OPICUOVS KoL
TOAAEG YVADGELS TTANPOPOPIKNG.

e Koatd ™ O01dpkeln €1G0Y®YNG TOV EVIOADY YIVETOL CUVTOKTIKOG EAEYYOG Ko
TOPEYOVTOL APKETEG EVKOAIES Y1 T 6MOTH O10pOmon TV Aaddv.

e Me 10V OomTIKO Tpoypaupatiopd (visual programming) o TPOYPOUUOTIOTHG
OTATOAAEL EAAYIOTO YPOVO YloL TN ONMUIOVPYIR TNG SIGVVIESTC TOV ¥PNOTH,
a@ol oavth yivetor pe Odpopa epyoreion oyxedlaong yPNOLUOTOLOVIOS TO
TOVTIKL.

e O K®OKOG TTOV ONOLTEITAL Y10 TOV EAEYYO OLAPOPOV AEITOVPYIOV OTMG TO.
napdbupa, To HEVOL, Ol UmApes KOAIONG Kot GAA0, €ivor TOAD amAdg Ko
pUkpog.

o 'Eyet Avtikelpevootpepn mpoypappatiopd (object oriented programming),
oniladn OAa Tt ovrikeipevo (HeEvoy Kovumid KAm) €xovv 1O10TNTEG Kol

GLYKEKPLUEVOVG TPOTOVS GUUTEPLUPOPAC.
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O mpoypappotiopnds elvar  odnyovpevog amd ocvpPdvia (event driven
programming), £TG1 T0 TPOYPOUULO OEV EAEYYEL TIG GVOKEVEG OAANAETIOPAOTG
(.. movtikl, TANKTPOAOY10, GEplakn BOpa) Yia domiotdoel av £xel motnOel
KOO0 TANKTPO Yoo TapAdEypa, oAl Otav mpokOyeEL Kamolo cuuPav amd
OUTEG TIG OLOKELEG TOTE oTéAveTOl éval unvopo (éva €ldog dtakomng Ha
UTOPOVGE VOl TTEL KOVELG) TOL O1EYEIPEL TO AVTIKEILEVO TTOV £XEL VTOJEXTEL OO
T1 GUGKEVLT).

Mmropel va ypnoiponmocel TANPmS To unyovicpd ActiveX o omoiog emtpénel
™ ONUoLvPYio AVTIKEIUEVOV Kal TN dtoEiplomn Tovg amd dALES EQAPUOYEC.
Mmropel va dlayeiprotel Paoelg dedouévov Ommg g Access e T Pondeia tov
unyaviopot Jet Database Engine, tng Oracle koau SQL Server pe ™ Ponfeia
Tov punyoviopov Open DataBase Connectivity (ODBC).

Méow tov pnyoavicpov OLE (Object Linking and Embedding) pmopei vo
EKUETOAAEVTEL TIC dVVATOTNTEG GAL®V EQUPUOYDV, VO EKTEAEGEL OLUOIKOGIEG
mov PBpiokovtarl otic DLL (Dynamic Link Library), 1| va exteAéoet dwadikaocieg
API (Application Programming Interface).

Mmnopel vo. auTOUATOTOMGEL JLAPOPES dlepyaciec o€ d14.popa TPOYPALLOTOL
ypapeiov 0nwg to Word to Excel to Power Point .

Me to VBScript pmopet va. amhomomoet 1 vor emekTeivel d1popeg Aettovpyieg
N VINPETieg o€ 10T0GEADEG TOV Internet.

Me ™ ypnon dwpopwv Controls pmopel vo omAOTOMCEL TPOYPOUUATIOTIK

KATO1EG AE1TOVPYIEG OTMC Y10 TAPASELY LA 1) CELPLOKT] EMIKOVOVIAL.

[Tépa Opmc and ta mapomdvem, n Visual Basic £xet akdpo apketég duvatdTnTeg

KOl YOPOKTNPIOTIKA TO. OTOio. UmopovV va KOADWYOLV TIG OVAYKEG KOl TOL 7O

amoutnTikoy mpoypoaupatiot. To peovéktnuo wov €yel  Visual Basic givon 611 tal

TPOYPAULOTO TOV ONUIOLPYOVVTOL HEG® GLTAG YO VO AELTOVPYNGOLV o€ GAAo H/Y

ocuvnbwg amartovvtal Kdmowo emmAéov apyeia, ta omoio TOAVOV Vo UMV LIAPYOLV

otov dArlo H/Y. 'Etol yia va ypnoipomomoel kémolog éva mpoypoupa oe daro H/Y

elvatl avaykaouévog vo KovPaidel Kt GAAa apyeio o omoio TPETEL VO AVILYPAYEL GE

opopévoug eokélovg tov H/Y mpdypo mov dev eivar kot 1660 gokoro. Avtd To

TpOPANpa Advetor pe éva epyoieio mov €xet m Visual Basic, to “Package &
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Deployment Wizard” 1o omoio Kével Ta TPOYPAULOTO TTOL SNULOVPYOVVTOL GE LOPOPT

setup, £Tot yiveton 1 €yKoTAoTOoT TOVG €0KOAN o€ dAlo H/Y.

4.2.2 Awaodvoeon tov mpoypduuaros tys Visual Basic ue to mpoypouuo tov
UIKPOELEYKTH

Onog €xer Mon avagepBei, yio v vAomoinomn oLTHC NG EPYOCiag,
ypnotporomOnkay d00 Tpoypaupata, Eva ypouuévo oe assembly to omoio &ivon
QOPTOUEVO GTO HKPOEAEYKTY] Kol éva ypappévo og Visual Basic 1o omoio tpé€yet otov
vroroyiot eAéyyov. To mpoypappa ehéyyov ovoudletor CWMDL (Control of
Weather Measurements Data Logger). ['a tov éAeyyo tov cvotiuatog avtd to 6vo
TPOYPAULOTO TPETEL VO ETKOWVOVOOV UETAED TOVG, £TCL EMPENE va. Ypnoipomo el
éva. TPOTOKOALO emkowvmviag mov Ba tovg emrpénet vo cuvepyalovtal. Dvoikd
VILAPYEL TO £TOUO TPOTOKOALO emkowvmviag, to RS-232, 10 onoio ypnoiponoleiton
YL TV LAOTOINGT TNG EMKOWMVIOG TOV TPOYPAULOTOS TOV HIKPOEAEYKTY] WE TO
npdypappo eréyyov. Omwg eldopue kot otnv evomnta 4.1.2, 0 HIKPOEAEYKTNG
VooTNPilel TO TPOTOKOAAO OVTO KOl £TGL O TPOYPOUUUATICUOS TOV OEV TOPOLGINGE
Wwitepeg dvokoriec. To RS-232 vroompileton ko amd t Visual Basic pe tn ypron
tov COM Control, 10 omoio pe eldyloTeG TAPAUETPOVG VAOTOLEL GEPLOKT
emkotvovia ard ™ Bvpa COM 1 1 1 60pa COM 2 tov H/Y. Mg ) Borfeta Aowmdv
TOL OVTOV TOL control To TPOYpappa EAEYYOVL £YEL TN SLVATOTNTA VO, GTEIAEL GTO
LIKPOEAEYKTN (KOl KOT' EMEKTOOT OTO GUGTNUO) TIG EVIOAES, OV OMMG eldape
napandve otov mivaka 4.2 g evomrog 4.1.2, €govv T popen yopaxtnpov. o
KGOe evIOA amd TO TPOYPOLUO EAEYYOV O WKPOEAEYKTNG OMOKPIVETAL avAAoYd, Kot
oe mepimtwon AavBaocuévng eviolng emotpépel ™ AEEN “ERROR”. 'Etol éyovue
AmOKPIOT] TOV HKPOEAEYKT 0€ KAOe TepinTon, EKTOG PLOIKA amd TNV TEPITTMON
oV €yel dtakomel Tedeimg 1 emkotvavio amd PAAPN 1 KoK ¥pNoN TG GLGKELNG AAAL
o€ Mol TETOW TTEPIMTMOON TO TPOYPOUUO eU@ovIfel unvoua OTL LIEAPYEL TPOPANUA
emkovoviag. To Tpoypaupa eAEyyov elval oyedOCUEVO £TGL OGTE Yo KAOE €VTOAN
OV OMOGTEAAEL GTO UIKPOEAEYKTH VO TEPLUEVEL KOL TNV OVAAOYT OTAVTNGY, £IGL O
YPNOTNG OEV £XEL TN OLVATOTNTA VO YPNOILOTOIEL TV TOYPOVA TEPICCOTEPEG OO L0
Aertovpyleg Tov. Ondte mpémel TpMOTO VoL EKTEAECEL TNV EVIOA] TOV TOL OIVETOL KO

petd vo tov d00el GAAN evioAn. Avtd pag e£ac@aiilel meplocOTEPO Ao TIOUVEC
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OnTOAEEC TOV omodnkevuévav  dedopévev  amd  AaVOUGUEVO  XEPIGUO  TOV
nmpoypaupotoc. Tig amokpioelg tov pikpoeieyktn enelepydlovion €101KEG, Yia KAOe
nepintwon, vmopovtiveg tov mpoypdupatog CWMDL. O mnyoiog kddkag TOv

CWMDL neptrappdvetor 6to cuvodevtiké CD-ROM.

4.2.3 Xepiouoi tov mpoypauuarog eléyyoo CWMDL.

To CWMDL egivon éva mpdypappo yio Tov EAEYX0 TOL GLGTHUOTOG TOV YPAPTNKE OTA
mAoiclo VTG TNG TTTLYLOKNG epyacioc. O oxedlacudg Tov £yve 060 TO SVVATOV TO
amAdc, MOTE VA YIVEL TO TPOYPOLLLLO, EVYPNOTO.

Ag dovpe Oumg Prpa — Prna TIg Asttovpyieg Tov mpoypdupatog apyiloviog omd v

KEVIPIKT @OpUa, TNV omoio PAETOVUE TOPAKATO GTNV EKOVA 4.4

File Sustem Sefttings Help

HEl s elo|=(pl2el

Waiting orders. . |

Eiwovo 4.4 H kevipixn popua tov mpoypouuotoc CWMDL

H ¢6ppo  tov mopoamdve oynuatog eivor m mp®dIn mov gpgovifetor otav
tpé€ovpe to mpdypappa. Onwg PAETovpE glvar o oA OpLa 1) omoio TEPIAAUPAVEL
po purapa pe too pevov File, System, Settings xor Help, po ypoppr epyoieiov n

omoio. mePAAUPAVEL S1APOPO KOLUTIE TOV OTNV OLGia. &€lval CLVTOUEDCES T®V
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MEPLGGOTEPMV AEITOVPYLDOV TOV UEVOD KO OTNV KATMO UEPLA L0l VPO KATAGTAOTG
(Status Bar). Kotd v exkivinon tov 1o TpOypoppe KEVEL EAEYXO EMKOWVMOVIOG
peta&hd Tov cvotnuatog Kot tov H/Y ko  umdpa katdotaong epeavifel To pnvopo
“Checking Communication”. Av ola eivar evtder 1618 gpeavifel oty umdpa
Kataotaons, to unvopa “Waiting orders...”. Av vrdpyel omorodnmote TpoPANUL
eEMKOVOVIOG TOTE TO TPOHYpaupe eUPOVIfEl O0TN UTEPO KATAGTAONG TO UIVOUO
“Communication Error!”. ¥’ ovt mv mnepintoorn eivar Swbéoiues povo ot

Aertovpyieg mov dev amattovy Vv emikovavio Tov H/Y pe to vtolouro chotnua.

Ag mepdocovpe OUMC OTNV TEPLYPOPT] TOV AEITOVPYLOV TOV UEVOD KOl TOV
KOVUTL®V TG Ypapung epyoreiov. H meprypaer tovg Ba yiver pall apol ommg eimope
O KOLUME NG YPOUUNG EPYOAEI®V €lvol OCUVTOUELGES TOV TEPICCOTEPMV

AELTOVPYIDV TOV HEVOV, OTTMOC PAETOLE TAPUKAT® GTOV Tivaka 4.3:

Ewoviowo I'pappnig Epyoireiov AvtioToyy(o vrouevov
EJI Save as...
| E ! Erase Table
} | Download Stored Measurements

! View Current Measurements
|

Set Sample Rate

Adjust Time / Date

Select Com Port

Help (Contents)

Exit

B

L)
]

Delete Stored Measurements
=

7

4

Hivoxoc 4.3: H avtiotoiyio. Ty KOOUTIOV THS YPOUUNC EPYOLELDY UE TO. DTTOUEVOD

"Etol o1 Agrtovpyieg TV VTOUEVOD OV TEPLYPAPOVTAL TAPOUKAT®, £ival 101eg He TaL

aviAOY0 KOLUTLA TOV QoivovTtal oTov Tivaka 4.3.
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e To uevod File
To pevot File mepihapfaver to vmopevov Erase Table, Save as... xou Exit. Ta
amofnkevpéva dedopéva TG CLOKELNG, Otav o Ypnotng T Katefdacel otov H/Y,
eppaviCovtor oe éva mivaka oto mpdypappo CWMDL (BAéne ewova 4.6). Me 1o
vropevoy Erase Table o ypnotmg umopel vo kaBopicer avtéov tov mivoka. To
vropevoy (eviohr)) Erase Table dev emmpedlel ta mepieyopeva g UVAUNG TG
ovokevnG. To vopevoDd Save as... 0 ypNoTNG Umopel va ocdoel og éva apyeio *.log 1

* txt Tig perpnoelg mov £xet katePfdoet otov HY. Ta apyeia avtd Ba Exovv T popen:

TEMP (°C) RH (%) Pressure (hPa) Wind Speed (Km/h) Wind Dir. Time Date
25,5 44,5 972 4,5 N 19:45  10/9/2001
25,5 43,5 972 7,0 NE 20:00  10/9/2001
25,0 43,0 972 4,0 NE 20:15  10/9/2001
25,0 43,0 972 0,0 N 20:30  10/9/2001
24,5 43,0 972 35 NW 20:45  10/9/2001

Télog pe To vmopevov Exit, yivetal ££000¢ amd 10 TPOYPOULLLAL.

o To uevod System
To pevod avtd €xet Aertovpyieg e TIC OTOIEG O YPNOTNG UTOPEL VO KAVEL dlayeipion
TOV 0£O0UEVOV TTOV Eival amoBNKELIEVO GTN GLOKEVT KOl VO OEL TV KOTAGTACT) TV
aoOnmpiov ¢ ocvokevns. Me 10 vopevoy “View Current Measurements”, o
¥PNOTNG Umopel va det Tt gVvOEiEELS Exouv Ta ooONTpLeL TG GLOKEVNG. AvTd YiveTal
pe ) PonBela g mapaxdto eoppag (Eucova 4.5), n omoia epgaviCeTon pe tm yprion

OVTOV TOV LTOUEVOD.

Onwg PAEmovpe amd v ewkdva 4.5, 10 Tpdypappe epeavilel, oto aploTepd
TAaiclo TG eOpUag TG ekovag 4.5, TIg TPEYOLCEG eVOEILeElS TV aantnpiov g
OLOKELNG, Ol omoieg gppavifovtal oto peTpkd cvotnua. O pvOUOG avavéwon twv
evoeiEewv avtmv Kabopiletar and ta 6V0 mAaiclo mov dtakpivovion oto eS8 TG
oopurag, to Auto Update kor to Manual Update. Me 10 mp®T0, T0 TTPOYPOLULQ
AVOVEDVEL OVTOMATO TIG EVOEIElS pe puOUd TOL EMAEYEL O YPNOTNG Ao TN UTAPO
KOMoNG Tov etvan péca 610 TAAIGL0 0WTo, 0 omoiog kKupaivetatl amd 0,5sec £wg 30sec.

Av o ypfotng embopel va KAvel HOVOG TOL avavémon Tov evoeiEewv, TOTE OmAd
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EMALYEL TO KOLTAKL TOV PBpickeTon pésa 610 dAAo TAaicto (mhaicio Manual Update)

Kol M avavémon tov evoeiEewv Ba yiveton dtav matnbel to kovuni Update. Téhog pe

10 Kovumi Close, amhd Kieivel 1 @oOpuo.

% Yiew Cumment Measurements

o

+e &

-Measurements

Temperature:

Hurmidity:

Fressure:

Wind Speed;

Wind Direction:

230 T

3700 %

878 hFa

0.0  Kmh

S

—Auto Update ——
Fate: 1.0 sec
Al i

~hanual Update —

[ Ensahle

Update |

Eiwkovo. 4.5: H o@opuo. _mov  gupavilerol

and 1o

vrouevov View Current Measurements

To enduevo vmopevod eivor to “Download Stored Measurements”. Me avtd

0 ypNo¢ katePdlel OAeg TIC HETPNOEIS OV €ival AmOONKELVUEVES GTN GLOKELT, Ol

omoieg, pOMG katéPouvv, eppaviCovion 6° Eva mivaka, Onwg PAEToOLUE otV €1KOVa 4.6:

File  Syste

Ho|Me|o|= P ? e

m Settings

Help

TEMP ['C] RH [%] | Pressure [hPa] | Wind Speed [Km/h] | Wind Dir Time Date AJ
23.0 435 979 0.0 E 19:38 12942001
23.0 435 979 oo E 19:43 1292001
230 43.0 373 0.0 E 13:43 12/9/2001
23.0 435 3973 0.0 E 1954 12794200
23.0 425 978 oo E 1959 12972001
235 425 978 oo E 20:04 129,200
235 425 373 0.0 E 20:03 12/9/2001
235 425 978 0.0 E 2014 12942001
235 425 978 oo E 2019 1292001
235 41.0 373 0.0 E 20:24 12/9/2001
235 41.0 978 0.0 E 20:29 12794200
235 40.5 978 oo E 20:34 12972001
235 405 978 oo E 2039 129,200
235 405 373 0.0 E 20:44 12/9/2001
235 41.0 978 0.0 E 20:49 12942001
235 41.0 978 oo E 2054 1292001
235 41.0 373 0.0 E 20:53 12/9/2001
23R 425 973 rn F 1-N4 12/9,/20M :_I

| Waiting Orders. ..

iBytes mn=1170 Memory Used: 4 1%

Eixova 4.6: O rmivaxoc otov omoio goivoviol 0l USTPHOEIC TOV EYOLV

KoTELEL 0o TH CLOKEDT.
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Koatd ™ 01dpkela g avaKTnong Tov HETPNCEMV TO TPOYPAUUO ELQAVIEL pio
Umapa Tpoddov 1 omoia TANPOPOPEL TO YPNOTN Yia TV TPA0do avTNG. ExTog amod Tig
UETPNOELS OV EUPOVICOVTIOL GTOV TVOKO TOV QOIVETOL GTO TOPATAVE® GYNLUO, TO
TPOYpOppe epeovilel kot GAAEG mANpoQopleg ot Yypauun Katdotoong. Avtég ot
mAnpogopieg eival 1o moca bytes Ehafe o H/Y amd 1 cvokevun kot 10 T0G06TO TNG

LUV UNG TNG GVGKELY|G TOL YPTGLULOTOLELTAL.

To 1pito ko televtaio vropevod Tov pevov System, gival to “Delete Stored
Measurements”. Mg v evtoAn] ovt) dwypdeovior OAo To ded0uéEVO OV Eivor
amofnkevpéva ot pvniun g ovokevns. Otav matnbel avtd to vmopevod (1 TO
avTioTOUY0 KOLUTL TNG YPOUUNG epyaAeimv), To Tpdypappo eppavilel éva mioicto
SAOYOV UE TO 0TTO10 PMOTAEL TO ¥PNOTN av givarl oiyovpog 6tL BELEL va dtaypdyel Oha

ta. amodnkevuéva dedopéva (Ewova 4.7):

CWMDL =]

& Are pou zure you want to Delete All Stared Data?

FEikovo 4.7

Ye apynrtikn omdvinon tov ypnotn (No), 1o TpoOypappo arid kKAsivel avtd To
TAaiclo O1AdYoD, eved oe kataeatikny (Yes), T0 TPOypouuo dloypapel OAEC TIG
amoOnNKeLUEVEC LETPNOELS TNG CLGKELNG. MOMG Yivel 1 dlaypaPr] TOV UETPNCEMV TO
npdypappo epeaviCer to unvopa: “ Stored Data Deleted!”, av n dwaypoer| éywve
kavovikd. Edv moapovciactel omotoonmote mpdPfAnua to mpdypoppo eueoavilel to

prvopa: “ Error! Delete Again Stored Data”.

o To uevod Settings
Me m PBonfeta avTov ToL HEVOL 0 ¥PNOTNG UTopel va KAVEL pLOUIGELS 0T GLOKELN
aAAd ko oto Tpoypaupoe CWMDL. To npdto vropevod sivar to “Set Sample Rate”,

70 omoio euavilel v mapakdtom eopua (Ewkdva 4.8):
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rp} Sample Hate [ x|

With this sample rate wou can stare
measurements up to 28.3 days

without lossing any stored data

Take meassurements every:
15 minutes

Cloze I

Eiwxovo 4.8: H @popuo. wov gupoavileton amd 10 DTOUEVOD

Set Sample Rate

Me m Ponbeia avtig g eOpuog o xpnotg umopel va pvbuicel to pvOuod
detypotoAnyiog g ocvokevng. ATd Ty ekova 4.8 HTOPOLUE VO SOVUE OTL 1] POPUAL
vt epeavifel éva TPOEWOTOMTIKO UVUUN GTO YPNOTY], TO OTOI0 TOV TANPOPOPET
Yl TO TOCEG UEPEG 1| CLOKELT UTOPEL VO AmoONKELGEL LETPNGELS LUE TOV EMAEYUEVO
pLOUO derypatoAnyiog Katl TNV vdPYovoa EAEVOEPT UvnuT, Y®Pig va yabovv ot Hon
vrdpyovceg amobnkevuéveg peTpnoelg and vrepyeiMon e wnuns. Otav yepicer n
LViUN T0 GVOTNUO. amoBNKeDEL TIC KOvoOPleg UETPNOELG GRNVOVTOG TIS TTO TOAEC.
Kéto and avtd 1o mhaicto tov unvOpratog vapyet £€va GAAO0 TAIGLO Pe TO 0moio O
xpNoTNG umopel va oAAGEel to puOud derypatoAnyiog pe to dVO PeAdKio TOV
vdpyovv. Or oAloyég mov kdével o ypNotne ME Ta OV0 ovTtd Perdkio dev
gvepyomolovvtol mapd povo otav moatnbel to kovuni “Set”. Otav moatnOel avtd to
Kovumi OAAGLEL KOl TO WVOUO TOV TTAVE TAOGIOL EVNIEPDVOVTOS TO YPNOTN Y10 TO
véo voromo nuepdv. Télog pe to mAnktpo “Close” kheivel 1 oOpua ympic va yivel

Kapio amwodnkevon aAAAYDV.

To endpevo vropevoL gival to “Adjust Time / Date”, pe to onoio o ypnong
pmopei vo puBuicet TV dpa ToL GLGTHOTOC Ke T Bondela TG EOPUAG TOV PaiveTOL

TOPAKAT® o1V €IKOVa 4.9.



78

4% Adjust system Time/Date | x|

— System —PC
Time:  19:28:11 Tine: 19:28:11
Dake:  13/9/2001 Date: 13/3/2001
Adjuzt TimedDate illze PC Time/D ate

LCloze

Eixova 4.9: H popua mov supoviletor omo

70 voucvoov Adjust Time / Date

H poBuion g opog kot g nuepounviog tg GLOKELNG TPEMEL Vo, YiveTol
TOVAGYIGTOV o eOpE TO UNva, yloti To pOAGL TPOYUOTIKOD ¥POVOL TOV GUGTIUATOG,
COUUPMOVO, L€ TOV KOTOOKELOOTH TOL, YAvel 000 pe Tpiot Aemtd 1o pnva. Ommg
BAémovpe amd v ewdva 4.9 éxel dvo mhaicla to “System” kot o “PC” oto omoia
epepavifovror n ®pa kot 1 nuepounvia g cvokevng kot Tov H/Y avtiotorya. Av o
ypnotg matnoet to kovuni “Use PC Time / Date”, 10te 11 GLGKELT TAPVEL AVTOUOTA
™V ®po Kot v nuepounvia tov H/Y. Edv o ypriotng embopuel va e16dyet ) Stkn Tov
dpa kot nuepounvia dev €xel mapd va matoet 1o kovuni “Adjust Time / Date”, to

omoio avotyel T eopuo Tov PaiveTon oty gwova 4.10:

ﬂ Type your ime and date |

Typeyourtime: [l :[32 :[39

Typeyourdate: (13 /o /20[01

OF. | LCancel I

Eixovo 4.10

O ypnog aeov elodyel TIg TIUEG OV eMBVUEL OTN POPUO TNG TOPATAVED
ewovag pumopel va motnoet to kovpuni Cancel yio va axvp®oel avTEG TIG AAAAYES Kot
va kheioel ™ eoppa i 1o kovuni OK yia va yiver ) d10pOmon nuepounviag kot dpag
NG CLGKELNG Ko Vo KAgloel T eopua. Edv o ypnotg etodyet o Ty nuepounviog

N ®pog Tov dev givar £yKupn T0TE TO TPHYpappa epeovilel To unvopa: “One or more
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of the values you set is invalid!”, kot o ypomg odnyeiton mdAr otn EOHpUA NG

ewovag 4.10.

To emdpevo vropevod eivar to “Software Calibration”, kot givor to poévo
VTOUEVOD TTOL OEV £YEL CLVTOUELGT| UE KOLUTL 6T Ypauun epyareiov. Otav matnbet

OVTO TO LTOUEVOD EUPAVILETOL 1) POPLLOL TTOV POIVETOL TOPAKAT® GTNV €KOVa 4.11:
FZ Sensor Calibration |

Temperature: 220 'C e __Hﬂl

Hurmidity: 415 %5 e ._HM
Fressure: 976 hPa ——F——— _ Rest |
Wind Speed: 00 Kmh ——F———  Feset |

Save & Exit

Eixova 4.11: H @opuo. faBuovounonc twv ouclntnpiov oce

emimedo Aoyiouikod

Me m PonBela g OpUAG TOV QAIVETOL GTO TOPATAV® GYNUO, O YPNOTING
umopetl va kavelr Pabuovounon tov actnmpiov oe eninedo Aoyiopkod. Me dAla
Adyw, avt M Aettovpyiot TOL TPOYPAUUATOS SiVEL TN OLVATOTNTO GTO YPNOTN VO
dopboel mBava cedipato otig evoeiEelg TtV ocOnmpiov mov pmopel va
opeidovtar e un mpoPAéyiuovg mapdyovteg. H Aettovpyla avt umopesi va
avtiotofpioet poévo mpochetikd cedipa, m SwpbBworn dAlov TUTOL GEOAUATOV
yivetar péow Hardware 1| dAAlmv vrmopovtiveov tov mpoypdupotog 6co BERato avtd
etvar dvvatov. O ypnotg mPEMEL Vo, TPOGEEEL AP TOAD OTOV YPNCUOTOLEL TN
Aertovpyio “Software Calibration”, ywti ot aAloyég mov mpaypoTOTOOHVTOL €M
elvar kabolkég kol woyvovv 1000 Y 10 mPdypaups CWMDL 6co ko yo Tig
UETPNOELS OV €lval NON amoOnkevIEVES 0T UVNuUN TS ovokevng. [ivetar Aowmdv
AVTIANTTTO OTL O YPNOTNG MPEMEL V. SMGEL O1ATEPN TPOGOYN OTAV YPNCLUOTOLEL TN
Aertovpyios LT TOV TPOYPAUUOTOS. Ag doVvUE OUMG AlYyO MO OVOALTIKO TIG
Aertovpyleg avtg ™¢ eopuag: Onmg PAErovue and v ewkdéva 4.11, ota apiotepd

™G eOpuog eppavifovtal ol eVOEiEelg TEGGAP®V HETEMPOAOYIK®V UEYEDDV (TO TEUTTO
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puéyebog, n drevbvvon Tov avépov, peTpdrtol e Yneoko aichntiplo omodte dev TiBeTon
0éuo mpocbetikng o10pbwong tov), dimha amd kdbe £voeln vmdpyer (o pmapo
dopbwong ki éva kovuni Reset. O ypnomg mpaypatomotel T S0pOMOOEL e T
BonBeta g pumdpog mov Ppicketor dimha amd kdbe EvoeiEn €xovtag cav avagopd Eva
dAAo gion Pabuovounuévo dpyavo, eved av matnoel to Kovuni Reset n urapa Epyeton
070 KEVTIPO TPAypa oL onuaivel 6Tt dev LITAPYEL S1OPH®OT HEG® AOYICUIKOD Kot Ol
evoeilelc eppavifovtar avtovotec. Aeov mpaypotomomBodv OAeg ot OAAAYEC, O
YPNOTNG £xel dVO €mMAOYEG, N Vo Ttathoel To kKovuni “Save & Exit” étolr dote va
amofnkevtohv OAEG Kal vo KAEIGEL TN QOpUa 1 amAd Vo KAEIGEL TN OpU YOPIC va
amofnkevoel kopio aAlayn matoviag to mANKtpo “Cancel”. H omobrkevon tov
aAraydv yivetar og éva INI apyeio kot €161 1y0vOVY Yo OGEC POPEG YPNoLLoTOINOEl

Eava TO TPOYPOLLLLLAL.
Televtaio vropevoy givan to “Select Com Port”, ko1 and avtd o ypnong

pmopet va emAéEerl T Bvpa emkowvmviag tov H/Y pe ) ovokevn. Xty eikova 4.12

QoiveTal 1 OPLLOL TOV POPTMVETOL A0 ALTO TO VITOUEVOL:

vH Select COM port |

 COM1 & COM 2
 COM3 COM4

Accept |

Eiwxova 4.12

Onwg PAEmovue amd 1o oynua 4.12, o xpnotng wropet va emAEEEL OVAUEST OE
1é60ep1g Bupec, tnv COM 1, COM 2, COM 3 kot COM 4. To npoypoppo Bopdron
moto. BUpa £xEL YPNOLUOTOMGEL TNV TEAELTALN POPA KOl £TGL YPNCILOTOLEL TV 1010 Kol
™V enduevn eopa mov Ba 1o YpNoILoTO|coVUE. AVTO YiveTol EXELON O1 AAAXYEG TTOV
TPAYLATOTOLOVVTOL €00 amodnkevovtol oe Eva apyeio INI mov to Tpodypappa Kortdet
Ka0e popd mov extedeitat. [To cuykekpLévo ot 0AAAYES TTOL TPOLYLOTOTOLOVVTOL E0M
amofnkevovTol Kol gvepyomolovvtal povo otov matnbel o kovuni “Accept”’. Me to
TOTNUO ALTOV TOL KOVUTIOU KAEIVEL 1| POPUO Kol TO TPOYPOLUO KAVEL TAAL EAEYYO

EMKOVOVIOV eUQOVICOVTOC OTN YPOUU KATAGTAONG T {0100 UnvopaTo Tov ldaue
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mopamive oty apyn ™ evomrtoag 4.2.3. Ia va kieloer m eopua yopig va

evepyomomBei 1} va amodnkevtel kopio adliayn apkei vo matnei To kovuni “Cancel”.

e To uevov Help
To televtaio pevod tov mpoypdupatog gival to “Help”, 10 omoio meplapPavetl ta
vropevoL “Contents” kot “About”. To TpmdTo vTOUEVOL avoiyel Eva apyeio fonOetag,
T0 omoio TopEYEL TANPOQPOPIEG OTO YPNOTN OYETIKA pe TN Aeltovpyiol TOL
npoypappatog CWMDL. To vmopevod “About”, avoiyel tn @oppo mov PAémovpe
TopaKaT® oty eova 4.13, n onola eppavilel TANpoeopieg yio o TPOHYPOAO KoL

TOV KATOGKEVAOTY| TOV.

) About CwMDL =]
Cw 0. DLl Version 1.0

Thiz program iz for Control the ' "wieather
kMeazurements Data Logger 2

For more information contact John Papadakis &
neptuned@mycosmaos. ar
Tel 0834061285 and 0974 213157

FEixova 4.13
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fa DALLAS DS5000T

P SEMICONDUCTOR Soft Microcontroller Module

www.dalsemi.com

FEATURES PIN ASSIGNMENT
» 8-bit 8051-compatible microcontroller adapts
to task at hand: P10 |[ 1 NI Ol Vee
- 8 or 32 kbytes of nonvolatile RAM for P11 2 39 [1| P0.0 ADO
program and/or data memory storage P12 | 3 38 [1| Po.1 AD1
- Initial downloading of software in end P13 ([ 4 37 [/ Po.2 AD2
system via on-chip serial port P14l 5 36 []| P0.3 AD3
- Capable of modifying its own program P15 |0 6 35 []| P0.4 AD4
and/or data memory in end use P16 |0 7 34 1| Po.5 ADS
) Crashp_roofoperation: . P17 (0 8 33 [l| P0.6 AD6
- Malnt{;uns all nonvolatile resources for 10 RsT |0 9 32 [| Po.7 AD7
years lnthe absence of Vcc RXD P3.0 |[] 10 31 | Ea
) PovxI/er-Fan_Reset | TxDP3.1 |0 11 30 0| ALE
: Ejgtgh\é\gaéq?r%;ower%al Interrupt @P&z 0 12 20 [| PSEN
. Software security feature: INTLP3.3 |[] 13 28 []| P2.7A15
y Teature. ToP3.4 ([ 14 27 [I| P2.6 A14
- Executes encrypted software to prevent
unauthorized disclosure _T1P35 [l 15 26 ll | P25A13
= On-chip, full-duplex serial 1/0 ports WRP36| [0 16 25 0| P24A12
» Two on-chip timer/event counters RDP37 [ 17 24 [1] P2.3A11
= 32 parallel 1/0 lines xTAL2 | [ 18 23 0| P22 A10
» Compatible with industry standard 8051 XTALL [0 19 22 0| P21A9
instruction set and pinout GND |0 20 21 O] P20As
= QOptional permanently powered real time 40-Pin ENCAPSULATED PACKAGE
clock (DS5000T)
DESCRIPTION

The DS5000(T) Soft Microcontroller Module is a fully 8051-compatible 8-bit CMOS microcontroller that

Mn-3

offers “softness” in all aspects of its application. This is accomplished through the comprehensive use of

nonvolatile technology to preserve all information in the absence of system Vcc. The internal
program/data memory space is implemented using either 8 or 32 kbytes of nonvolatile CMOS SRAM.
Furthermore, internal data registers and key configuration registers are also nonvolatile. An optional real
time clock gives permanently powered timekeeping. The clock keeps time to a hundredth of a second
using an onboard crystal.
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DS5000(T)
ORDERING INFORMATION
PART NUMBER RAM SIZE MAX CRYSTAL TIMEKEEPING?
SPEED
DS5000-8-16 8 kbytes 16 MHz No
DS5000-32-16 32 kbytes 16 MHz NO
DS5000-8-16 8 kbytes 16 MHz Yes
DS5000T-32-16 32 Kbytes 16 MHz Yes

Operating information is contained in the User’s Guide section of the Secure Microcontroller Data Book.

This data sheet provides ordering information, pinout, and electrical specifications.

DS5000(T) BLOCK DIAGRAM Figure 1

DS5000(T)

Vee

: P0.0-0.7
3 P1.0-1.7

P2.0-2.7

77772

P3.0-3.7

{27772

RST

NIRNIRNEN

ALE

PSEN

XTAL1

XTAL2

DS5000FP

Veco

ADDRESS BUS

BYTE-WIDE

yy

8K OR 32K

SRAM

BYTE-WIDE

(DS5000T)

REAL TIME
CLOCK
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DS5000(T)

PIN DESCRIPTION

PIN DESCRIPTION

1-8 P1.0 - P1.7. General purpose 1/0 Port 1.

9 RST - Active high reset input. A logic 1 applied to this pin will activate a reset state. This
pin is pulled down internally so this pin can be left unconnected if not used.

10 P3.0 RXD. General purpose 1/0 port pin 3.0. Also serves as the receive signal for the on
board UART. This pin should not be connected directly to a PC COM port.

11 P3.1 TXD. General purpose 1/0O port pin 3.1. Also serves as the transmit signal for the on
board UART. This pin should not be connected directly to a PC COM port.

12 P3.2 INTO. General purpose I/O port pin 3.2. Also serves as the active low External
Interrupt O.

13 P3.3 INT1. General purpose I/O port pin 3.3. Also serves as the active low External
Interrupt 1.

14 P3.4 TO. General purpose 1/0O port pin 3.4. Also serves as the Timer 0 input.

15 P3.5 T1. General purpose I/O port pin 3.5. Also serves as the Timer 1 input.

16 P3.6 WR . General purpose 1/0 port pin. Also serves as the write strobe for Expanded bus
operation.

17 P3.7 RD. General purpose 1/O port pin. Also serves as the read strobe for Expanded bus
operation.

18, 19 XTAL2, XTALL. Used to connect an external crystal to the internal oscillator. XTAL1 is
the input to an inverting amplifier and XTALZ2 is the output.

20 GND. Logic ground.

21-28 P2.0-P2.7. General purpose 1/0O Port 2. Also serves as the MSB of the Expanded Address
bus.

29 PSEN - Program Store Enable. This active low signal is used to enable an external
program memory when using the Expanded bus. It is normally an output and should be
unconnected if not used. PSEN also is used to invoke the Bootstrap Loader. At this time,
PSEN will be pulled down externally. This should only be done once the DS5000(T) is
already in a reset state. The device that pulls down should be open drain since it must not
interfere with PSEN under normal operation.

30 ALE - Address Latch Enable. Used to de-multiplex the multiplexed Expanded
Address/Data bus on Port 0. This pin is normally connected to the clock input on a ’373
type transparent latch. When using a parallel programmer, this pin also assumes the
PROG function for programming pulses.

31 EA - External Access. This pin forces the DS5000(T) to behave like an 8031. No internal
memory (or clock) will be available when this pin is at a logic low. Since this pin is pulled
down internally, it should be connected to +5V to use NV RAM. In a parallel
programmer, this pin also serves as Vpp for super voltage pulses.

32-39 P0.7-P0.0. General purpose 1/0 Port 0. This port is open-drain and cannot drive a logic 1.
It requires external pullups. Port O is also the multiplexed Expanded Address/Data bus.
When used in this mode, it does not require pullups.
40 Ve - +5 volts.
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DS5000(T)

L

PROGRAM LOADING CONFIGURATIONS Figure 3

JIE

Voc GND Voo GND
DS5000 DS5000
PROGRAM
PROGRAM P1.7- PO.7- @ P1.7- PO.7—
ADDRESS {__ A7T-A0 ) "Rio PO.O“ DATA INVERIFY P1.0 P0.0
P2.3- Pa.7- P2.5— P3.7-
At1-p8% 55 p3.4K A15-A12 FROCRIM F2.0 P32
—» EANVpp o—— P26 XD — |
— DRIVE/
—»| ALE/PROG RS232C
PROGRAM ¢ o— P27 BXD le RCV
CONTROL —» P27
—m P26
— P25 R<2K % R<2K
f RST RST
=] xTAL == | xTAL1
o] l—ﬁ PSEN 11.059 MHz 3 PSEN
T 47;: XTAL2 XTAL2 “L
PARALLEL SERIAL
LOADING LOADING

Table 1 summarizes the selection of the available Parallel Program Load cycles. The timing associated
with these cycles is illustrated in the electrical specs.

SERIAL BOOTSTRAP LOADER

The Serial Program Load Mode is the easiest, fastest, most reliable, and most complete method of
initially loading application software into the DS5000(T) nonvolatile RAM. Communication can be
performed over a standard asynchronous serial communications port. A typical application would use a
simple RS232C serial interface to program the DS5000(T) as a final production procedure. The hardware
configuration which is required for the Serial Program Load mode is illustrated in Figure 3. Port pins 2.7
and 2.6 must be either open or pulled high to avoid placing the DS5000(T) in a parallel load cycle.
Although an 11.0592 MHz crystal is shown in Figure 3, a variety of crystal frequencies and loader baud
rates are supported, shown in Table 2. The serial loader is designed to operate across a 3-wire interface
from a standard UART. The receive, transmit, and ground wires are all that are necessary to establish
communication with the DS5000(T).

The Serial Bootstrap Loader implements an easy-to-use command line interface which allows an
application program in an Intel hex representation to be loaded into and read back from the device. Intel
hex is the typical format which existing 8051 cross-assemblers output. The serial loader responds to
single character commands which are summarized below:
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DS5000(T)

ABSOLUTE MAXIMUM RATINGS*

Voltage on Any Pin Relative to Ground -0.3Vto +7.0V
Operating Temperature 0°Cto 70°C

Storage Temperature -40°C to +70°C
Soldering Temperature 260°C for 10 seconds

* This is a stress rating only and functional operation of the device at these or any other conditions
above those indicated in the operation sections of this specification is not implied. Exposure to
absolute maximum rating conditions for extended periods of time may affect reliability.

DC CHARACTERISTICS (ta=0°C to 70°C; V=5V + 5%)
PARAMETER SYMBOL | MIN | TYP | MAX | UNITS | NOTES
Input Low Voltage Vi -0.3 0.8 Vv 1
Input High Voltage V1 2.0 Vcc+0.3 \ 1
Input High Voltage RST, XTALL1 V2 35 Vcc+0.3 \ 1
Output Low Voltage Vou1 0.15 0.45 \Y/

@ lo.=1.6 mA (Ports 1, 2, 3)

Output Low Voltage VoL2 0.15 0.45 \ 1
@ 1o0.=3.2 mA (Ports 0, ALE, PSEN)

Output High Voltage VoH1 2.4 4.8 \ 1
@ loy=-80 pA (Ports 1, 2, 3)

Output High Voltage Von2 2.4 4.8 \Y/ 1
@ loy=-400 pA (Ports 0, ALE, PSEN)

Input Low Current Vy = 0.45V T -50 WA

(Ports 1, 2, 3)

Transition Current; 1 to 0 I -500 HA
Vin=2.0V (Ports 1, 2, 3)

Input Leakage Current I +10 HA

0.45< V| < Vce (Port 0)

RST, EA Pulldown Resistor RRre 40 125 kQ

Stop Mode Current Ism 80 HA 4
Power-Fail Warning Voltage Verw 4.15 4.6 4.75 Vv 1
Minimum Operating Voltage Vcemin 4.05 4.5 4.65 \ 1
Programming Supply Voltage Vpp 125 13 \ 1
(Parallel Program Mode)

Program Supply Current Ipp 15 20 mA
Operating Current DS5000-8k @ 8MHz lcc 25.2 43 mA 2
DS5000-32k @ 12 MHz 35.7 48

DS5000(T)-32-16 @ 16 MHz 45.6 54

Idle Mode Current @ 12 MHz lcc 4.5 6.2 mA 3
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DS5000(T)

AC CHARACTERISTICS: EXPANDED
BUS MODE TIMING SPECIFICATIONS

(tA:OOC to 70°C; Vce=hV + 5%)

# | PARAMETER SYMBOL MIN MAX UNITS
1 | Oscillator Frequency 1/tcik 1.0 16 MHz
2 | ALE Pulse Width taLpw 2tk -40 ns
3 | Address Valid to ALE Low tavAaLL teLk -40 ns
4 | Address Hold After ALE Low tavaav tek -35 ns
5 | ALE Low to Valid Instr. In @ 12 MHz taLLvi 4tk -150 ns
@ 16 MHz Atck -90 ns
6 | ALE Lowto PSEN Low taLLPSL toik -25 ns
7 PSEN Pulse Width tpspw 3tcLk -35 ns
8 | PSEN Lowto Valid Instr. In @ 12 MHz tesLvi 3tcrk -150 ns
@ 16 MHz 3tcik -90 ns
9 | Input Instr. Hold after PSEN Going High tpsiv 0 ns
10 | Input Instr. Float after PSEN Going High tpsix teik -20 ns
11 | Address Hold after PSEN Going High tpsav toik -8 ns
12 | Address Valid to Valid Instr. In @ 12 MHz tavvi Stcrk -150 ns
@ 16 MHz Stk -90 ns
13 | PSEN Low to Address Float tpsLaz 0 ns
14 | RD Pulse Width troPW BtcLk -100 ns
15 | wr Pulse Width twrpw 6tcLk -100 ns
16 | RD Low to Valid Data In @ 12 MHz troLDV Stcik -165 ns
@ 16 MHz S5tcik -105 ns
17 | Data Hold after RD High troHDV 0 ns
18 | Data Float after RD High troHDZ 2tcik -70 ns
19 | ALE Low to Valid Data In @ 12 MHz taLLvD 8cLk -150 ns
@ 16 MHz 8tcLk -90 ns
20 | Valid Addr. to Valid Data In @ 12 MHz tavov OtcLk -165 ns
@ 16 MHz Otc k -105 ns
21 | ALE Low to RD or WR Low tALLRDL 3tcLk -50 3tcik +50 ns
22 | Address Valid to RD or WR Low tavRDL 4tcik -130 ns
23 | Data Valid to WR Going Low tovwrL tcLk -60 ns
24 | Data Valid to WR High @ 12MHz | tovwrH Ttk -150 ns
@ 16 MHz Tterk -90 ns
25 | Data Valid after wrR High twrHDV tcik -90 ns
26 | RD Low to Address Float troLAZ 0 ns
27 | RD or WR High to ALE High tROHALH tcik -40 teik +50 ns
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N A X1/

CMOS High-Speed 8-Bit ADCs with
Multiplexer and Reference

General Description

The MAX154/MAX158 are high-speed multi-channel
analog-to-digital converters (ADCs). The MAX154 has
four analog input channels while the MAX158 has eight
channels. Conversion time for both devices is 2.5ys.
The MAX154/MAX158 also feature a 2.5V on-chip refer-
ence, forming a complete high-speed data acquisition
system.

Both converters include a built-in track/hold, eliminating
the need for an external track/hold. The analog input
range is OV to +5V, although the ADC operates from a
single +5V supply.

Microprocessor interfaces are simplified by the ADC'’s
ability to appear as a memory location or I/O port without
the need for external logic. The data outputs use latched,
three-state buffer circuitry to allow direct connection to a
microprocessor data bus or system input port.

Applications

Digital Signal Processing
High-Speed Data Acquisition
Telecommunications
High-Speed Servo Control

Audio Instrumentation

Features

One-Chip Data Acquisition System
Four or Eight Analog Input Channels
2.5us per Channel Conversion Time
Internal 2.5V Reference

Built-In Track/Hold Function

1/,LSB Error Specification

Single +5V Supply Operation

No External Clock

® & & & & O o oo o

New Space-Saving SSOP Package
Ordering Information

PART TEMP. RANGE  PIN-PACKAGE E(TES)R
MAXIS4ACNG 0°Cto+70°C e N™OW +1/,
MAX154BCNG  0°C to +70°C ifa's\'tfgrg‘l"é +1
MAX154BC/D  0°Cto +70°C  Dice +1/,
MAX154ACWG 0°Cto +70°C 24 Wide SO +1/,
MAX154BCWG 0°C to +70°C 24 Wide SO +1
MAX154ACAG  0°C to +70°C 24 SSOP +1/,
MAX154BCAG 0°Cto +70°C 24 SSOP +1

Ordering Information continued at end of data sheet.

Pin Configurations

TOPEW AING [ 1] - 28] AIN7
« 7
A4 [ 1] 2] Voo ANS [ 2] 27] Aine
AIN3 [ 2] 23] NC. ANG [ 3] 26] Voo
AN2 [3] 22] 0 A [a] mnasam ] o
A [ anmam |z m aN2[s]  MAX158 [24] a1
ReFouT [5|  MAXI54  [a0] per ANL [ 6] 23] A2
080 [ 6 [19] b6 REF OUT [ 7 22] D87
DB1 [ 7] 18] 05 DBO [ g [21] 086
DB2 [ 4 17] DB4 51 [ o] [20] o5
0B3 [ g 16] C3 DB2 [ 1] 10] D84
R0 [10} 15] ROV 083 [14] 18] cs
INT IE E VRert RD E E RDY
GND E E VRer- INT |1__3 E VRert
GND [ 14 15] Vee-
DIP/SO/SSOP
DIP/SO/SSOP
X1V Maxim Integrated Products

For free samples & the latest literature: http://www.maxim-ic.com, or phone 1-800-998-8800

SGIXVIN/YSTXVIN
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CMOS High-Speed 8-Bit ADCs with
Multiplexer and Reference

ABSOLUTE MAXIMUM RATINGS

Supply Voltage, VDD 10 GND.......c.ceeviiveeiiireeiiee e ov, +10V Operating Temperature Ranges
Voltage at Any Other Pins............cccceene... GND -0.3V, Vpp +0.3V MAXL5 € i 0°C to +70°C
Output Current (REF OUT) ...cccvveeiiiee e 30mA MAX15_ E .-40°C to +85°C

Power Dissipation (any package) to +75°C ..........c.c....... 450mwW MAX15_ _M___ ............................................... -55°C to +125°C
Derate above +25°C DY ......ooovieveviiee e 6mwW/°C Storage Temperature Range .........cccceeeveeennenen. -65°C to +160°C
Lead Temperature (soldering, 10S€C) ......cccovvrervveernnen. +300°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 in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(Vbb = +5V, VREF+ = +5V, VREF- = GND, Mode 0, Ta = TmIN to Tmax, unless otherwise noted).

MAX154/MAX158

] PARAMETER | SYMBOL | CONDITIONS | MIN  TYP  MAX [ UNITS
ACCURACY
Resolution 8 Bits

) MAX15_A +1/2
Total Unadjusted Error (Note 1) MAX15:B 1 LSB
No-Missing-Codes Resolution 8 Bits
Channel-to-Channel Mismatch +1/4 LSB
REFERENCE INPUT
Reference Resistance 1 4 kQ
VREF+ Input Voltage Range VREF- VbD Vv
VREF- Input Voltage Range GND VREF+ \
REFERENCE OUTPUT (Note 2)
Output Voltage REF OUT | Ta = +25°C 2.47 2.50 2.53 \
Load Regulation IL=0mA to 10mA, Ta = +25°C -6 -10 mV
Power-Supply Sensitivity VDD £5%, Ta = +25°C +1 +3 mV
MAX15__C 40 70
Temperature Drift (Note 3) MAX15_ _E 40 70 ppm/°C
MAX15__M 60 100

Output Noise eN 200 pvirms
Capacitive Load 0.01 uF
ANALOG INPUT
Analog Input Voltage Range AINR VREF- VREF+ \
Analog Input Capacitance CAIN 45 pF
Analog Input Current IAIN Any channel, AIN = 0V to 5V +3 HA
Slew Rate, Tracking SR 0.7 0.157 Vlius
LOGIC INPUTS (RD, CS, A0, A1, A2)
Input High Voltage VINH 2.4 \
Input Low Voltage VINL 0.8 \
Input High Current lINH 1 HA
Input Low Current lINL -1 HA
Input Capacitance (Note 4) CIN 5 8 pF

MAXIV
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CMOS High-Speed 8-Bit ADCs with
Multiplexer and Reference

ELECTRICAL CHARACTERISTICS (continued)

(Vbb = +5V, VREF+ = +5V, VREF- = GND, MODE 0, Ta = TMIN to TmAX, unless otherwise noted).

PARAMETER | SYmMBOL | CONDITIONS | MIN  TYP  MAX | UNITS |

LOGIC OUTPUTS

Output High Voltage VOH DB0-DB7, INT; louT = -360pA 4.0 Y%
Output Low Voltage VoL | DBO-DB7,INT:RDY | QUT=16mA 04 v

lout = 2.6mA 0.4

Three-State Output Current DB0-DB7, RDY; VouTt = 0V to Vpp +3 HA
Output Capacitance (Note 4) Cout 5 8 pF
POWER-SUPPLY

Supply Voltage VDD 5V +5% for specified performance 4.75 5.25 \Y
Supply Current IpD CS=RD =2.4V 15 mA
Power Dissipation 25 75 mwW
Power-Supply Sensitivity PSS VbpD = 5% +1/16 +1/4 LSB

SGIXVIN/YSTXVIN

Note 1: Total unadjusted error includes offset, full-scale, and linearity errors.
Note 2: Specified with no external load unless otherwise noted.

Note 3: Temperature drift is defined as change in output voltage from +25°C to Tmin or Tmax divided by (25 - TmiN) or (TmAX - 25).

Note 4: Guaranteed by design.

TIMING CHARACTERISTICS (Note 5)

(VDD = +5V, VREF+ = +5V, VREF- = GND, MODE 0, Ta = TMIN to TmMAX, unless otherwise noted).

Ta =+25°C MAX15_C/E MAX15_M
PARAMETER SYMBOL CONDITIONS A - - UNITS
MIN TYP MAX MIN MAX MIN MAX
CS to RD Setup Time tcss 0 0 0 ns
CS to RD Hold Time tcsH 0 0 0 ns
Multiplexer Address
Setup Time tAS 0 0 0 ns
Multiplexer Address
Hold Time tAH 30 35 40 ns
CS to RDY Delay tRDY CL = 50pF, RL = 5kQ 30 40 60 60 ns
Conversion Time (Mode 0) tcrRD 1.6 2.0 2.4 2.8 us
Data Access Time After RD tacci | (Note 6) 85 110 120 ns
Data Access Time
After INT, Mode 0 tacc2 (Note 6) 20 50 60 70 ns
RD to INT Delay (Mode 1) tINTH CL = 50pF 40 75 100 100 ns
Data Hold Time tDH (Note 7) 60 70 70 ns
Delay Time
Between Conversions P 500 500 600 ns
RD Pulse Width (Mode 1) tRD 60 600 80 500 80 400 ns

Note 5: All input control signals are specified with tr = tF = 20ns (10% to 90% of +5V) and timed from a 1.6V voltage level.
Note 6: Measured with load circuits of Figure 1 and defined as the time required for an output to cross 0.8V or 2.4V.
Note 7: Defined as the time required for the data lines to change 0.5V when loaded with the circuits of Figure 2.

MAXIM
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CMOS High-Speed 8-Bit ADCs with
Multiplexer and Reference

Pin Descriptions

MAXIM

PIN PIN
MAX154 NAME FUNCTION MAX158 NAME FUNCTION
1 AIN4 Analog Input Channel 4 1 AING Analog Input Channel 6
2 AIN3 Analog Input Channel 3 2 AINS Analog Input Channel 5
3 AIN2 Analog Input Channel 2 3 AIN4 Analog Input Channel 4
4 AIN1 Analog Input Channel 1 4 AIN3 Analog Input Channel 3
5 | REFOUT| Reference Output (2.5V) for MAX154 5 AINZ | Analog Input Channel 2
6 DBO Three-State Data Output, bit 0 (LSB) 6 AINT Analog Input Channel 1
- DB1 Three-State Data Output, bit 1 7 REFOUT | Reference Output (2.5V) for MAX158
- 8 DBO Three-State Data Output, bit 0 (LSB)
8 DB2 Three-State Data Output, bit 2 -
- 9 DB1 Three-State Data Output, bit 1
9 DB3 Three-State Data Output, bit 3 -
— 10 DB2 Three-State Data Output, bit 2
= Read Input. RD controls conversions and -
10 RD data access. See Digital Interface section. U DB3 Three-State D_ata Output, bit 3
— Read Input. RD controls conversions
L Interrupt Output. INT going low indi- 12 RD and data access.
11 INT cates the completion of a conversion. See Digital Interface section.
See Digital Interface section. —
L Interrupt Output. INT going low indi-
12 GND Ground 13 INT cates the completion of a conversion.
Lower Limit of Reference Span. Sets See Digital Interface section.
13 VREF- the zero-code voltage. 14 GND Ground
Range: GND to VRer+. —
— Lower Limit of Reference Span. Sets
Upper Limit o_f Reference Span. Sets 15 VREF- the zero-code voltage.
14 VREF+ the full-scale input voltage. Range: GND to VREF+.
Range: VREF- to Vpp. —
Upper Limit of Reference Span. Sets
Ready Output. Open-drain output with 16 VREF+ the full-scale input voltage.
no active pull-up device. Goes low Range: VREF- to VpD.
15 RDY == o
when CS goes low and high imped- ] ]
ance at the end of a conversion. Ready Output. Open-drain output with
no active pull-up device. Goes low
. — 17 RDY = L
16 s Chip-Select Input. CS must be low for when CS goes low and high imped-
the device to be selected. ance at the end of a conversion.
17 DB4 Three-State Data Output, bit 4 18 o Chip-Select input. CS must be low for
18 DB5 Three-State Data Output, bit 5 the device to be selected.
19 DB6 Three-State Data Output, bit 6 19 DB4 Three-State Data Output, bit 4
20 DB7 Three-State Data Output, bit 7 (MSB) 20 DB5 Three-State Data Output, bit 5
21 Al Channel Address 1 Input 21 DB6 Three-State Data Output, bit 6
22 A0 Channel Address 0 Input 22 DB7 Three-State Data Output, bit 7 (MSB)
>3 NG No Connect 23 A2 Channel Address 2 Input
24 Al Channel Address 1 Input
24 VbD Power-Supply Voltage, +5V
25 A0 Channel Address 0 Input
26 VbD Power-Supply Voltage, +5V
27 AIN8 Analog Input Channel 8
28 AIN7 Analog Input Channel 7
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MAX154/MAX158

CMOS High-Speed 8-Bit ADCs with
Multiplexer and Reference

Detailed Description

Converter Operations
The MAX154/MAX158 use what is commonly called a
"half-flash" conversion technique (Figure 3). Two 4-bit
flash ADC converter sections are used to achieve an 8-
bit result. Using 15 comparators, the upper 4-bit MS
(most significant) flash ADC compares the unknown
input voltage to the reference ladder and provides the
upper four data bits.

An internal DAC uses the MS bits to generate an analog
signal from the first flash conversion. A residue voltage
representing the difference between the unknown input
and the DAC voltage is then compared to the reference
ladder by 15 LS (least significant) flash comparators to
obtain the lower four output bits.

Operating Sequence
The operating sequence is shown in Figure 4. A conver-
sion is initiated by a falling edge of RD and CS. The
comparator inputs track the analog input voltage for
approximately 1us. After this first cycle, the MS flash
result is latched into the output buffers and the LS con-
version begins. INT goes low approximately 600ns later,
indicating the end of the conversion, and that the lower
four bits are latched into the output buffers. The data
can then be accessed using the CS and RD inputs.

Digital Interface

The MAX154/MAX158 use only Chip Select (CS) and
Read (RD) as control inputs. A READ operation, taking
CS and RD low, latches the multiplexer address inputs
and starts a conversion (Table 1).

Table 1. Truth Table for Input Channel
Selection

MAX154/MX7824 MAX158/MX7828
Al A0 A2 Al A0

0 0

SELECTED
CHANNEL

AIN1
AIN2
AIN3
AIN4
AIN5
AING
AIN7
AIN8

0 1
1 0
1 1

P RPRPRPRPRPOOOO
PP, OOFRrFL,OO
PORFRPOFrPRORFrOo

There are two interface modes, which are determined
by the length of the RD input. Mode 0, implemented by
keeping RD low until the conversion ends, is designed
for microprocessors that can be forced into a WAIT
state. In this mode, a conversion is started with a READ
operation (taking CS and RD low), and data is read
when the conversion ends. Mode 1, on the other hand,
does not require microprocessor WAIT states. A READ
operation simultaneously initiates a conversion and
reads the previous conversion result.

Vrert i IR ) — D¢
FLASH —— DBS
VRer- .
REF o ADC —— DB5
ANL | c/ (4MSB)
oo > | pms
_ 1
" B— —® ; o THREE-
— / - STATE
MUX* DAC DRIVERS
JE— q
| pe3
AINg —— 3 4-BIT
| FLasH —— DB2
o ADC —— DB1
| ol (4LsB) L bmo
ADDRESS
REFOUT|  25v LATCH TIMING AND CONTROL N
REF CIRCUITRY
DECODE
T 1 1 1
A0 AL A2 RDY cs RD
*MAX154 — 4-Channel Mux
MAX158 — 8-Channel Mux

Figure 3. Functional Diagram

MAXIN
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CMOS High-Speed 8-Bit ADCs with

+5V
0.1pF 47uF

+
I 25V
= ANG)

AINy(+) Vi
AlNg(-) T GND
— NAXI/V
o —e . MAX154
l l MAX158
REFOUT
0.1uF 47uF +
VRert
0.01pF ——
Figure 8a. Internal Reference
AINy(+) ViN
AINX(_)T GND
— MAXIMN
' . _ Vo MAX154
* l l D0 MAX158
+
0.1pF 47pF VRer+
I I L 1™
Figure 8b. Power Supply as Reference
* Current path must
still exist from
Ving-) to Ground AINy(+) Vin
GND
L 17 mmam
Vop MAX154
MAX158

VRert

VRer-

*

Figure 8c. Inputs Not Referenced to GND

MAXIM

Multiplexer and Reference

Input Current
The converters’ analog inputs behave somewhat differ-
ently from conventional ADCs. The sampled data com-
parators take varying amounts of current from the input,
depending on the cycle they are in. The equivalent cir-
cuit of the converter is shown in Figure 9a. When the
conversion starts, AIN(n) is connected to the MS and
LS comparators. Thus, AIN(n) is connected to thirty-one
1pF capacitors.

To acquire the input signal in approximately 1us, the input
capacitors must charge to the input voltage through the
on-resistance of the multiplexer (about 600Q) and the
comparator’'s analog switches (2kQ to 5kQ per compara-
tor). In addition, about 12pF of stray capacitance must be
charged. The input can be modeled as an equivalent RC
network shown in Figure 9b. As Rs (source impedance)
increases, the capacitors take longer to charge.

Since the length of the input acquisition time is internal-
ly set, large source resistances (greater than 100Q) will
cause settling errors. The output impedance of an op-
amp is its open-loop output impedance divided by the
loop gain at the frequency of interest. It is important
that the amplifier driving the converter input have suffi-
cient loop gain at approximately 1IMHz to maintain low
output impedance.

Input Filtering
The transients in the analog input caused by the sam-
pled data comparators do not degrade the converter’s
performance, since the ADC does not “look” at the
input when these transients occur. The comparator’s
outputs track the input during the first 1us of the con-
version, and are then latched. Therefore, at least 1us
will be provided to charge the ADC’s input capaci-
tance. It is not necessary to filter these transients with
an external capacitor on the AIN terminals.

Sinusoidal Inputs
The MAX154/MAX158 can measure input signals with
slew rates as high as 157mV/us to the rated specifications.
This means that the analog input frequency can be as
high as 10kHz without the aid of an external track/hold.
The maximum sampling rate is limited by the conversion
time (typical tcrp = 2us) plus the time required between
conversions (tp = 500ns). It is calculated as:

fmax = 1 = 1

= = 400kHz
tcrD + tp (2.0 +0.5) us

fmAx permits a maximum sampling rate of 50kHz per
channel when using the MAX158 and 100kHz per
channel when using the MAX154. These rates are well
above the Nyquist requirement of 20kHz sampling rate
for a 10kHz input bandwidth.
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General Description

The MAX220-MAX249 family of line drivers/receivers is
intended for all EIA/TIA-232E and V.28/V.24 communica-
tions interfaces, particularly applications where +12V is
not available.

These parts are especially useful in battery-powered sys-
tems, since their low-power shutdown mode reduces
power dissipation to less than 5uW. The MAX225,
MAX233, MAX235, and MAX245/MAX246/MAX247 use
no external components and are recommended for appli-

cations where printed circuit board space is critical.

Portable Computers
Low-Power Modems

Interface Translation
Battery-Powered RS-232 Systems

Multi-Drop RS-232 Networks

Applications

MAXIM

+5V-Powered, Multichannel RS-232

Drivers/Receivers

Features

Superior to Bipolar

¢ Operate from Single +5V Power Supply
(+5V and +12V—MAX231/MAX239)

¢ Low-Power Receive Mode in Shutdown
(MAX223/MAX242)

¢ Meet All EIA/TIA-232E and V.28 Specifications

¢ Multiple Drivers and Receivers

¢ 3-State Driver and Receiver Outputs

¢ Open-Line Detection (MAX243)

Ordering Information
PART TEMP. RANGE PIN-PACKAGE

MAX220CPE 0°C to +70°C 16 Plastic DIP
MAX220CSE 0°C to +70°C 16 Narrow SO
MAX220CWE 0°C to +70°C 16 Wide SO
MAX220C/D 0°C to +70°C Dice*
MAX220EPE -40°C to +85°C 16 Plastic DIP
MAX220ESE -40°C to +85°C 16 Narrow SO
MAX220EWE -40°C to +85°C 16 Wide SO
MAX220EJE -40°C to +85°C 16 CERDIP
MAX220MJE -55°C to +125°C 16 CERDIP

Ordering Information continued at end of data sheet.
*Contact factory for dice specifications.

Selection Table

Power No. of Nominal SHDN Rx
Part Supply RS-232 No. of Cap. Value & Three- Activein Data Rate
Number V) Drivers/Rx_Ext. Caps (uF) State SHDN (kbps) Features
MAX220 +5 2/2 4 4.7/10 No — 120 Ultra-low-power, industry-standard pinout
MAX222 +5 2/2 4 0.1 Yes — 200 Low-power shutdown
MAX223 (MAX213) +5 4/5 4 1.0(0.1) Yes 0 120 MAX241 and receivers active in shutdown
MAX225 +5 5/5 0 — Yes | 120 Available in SO
MAX230 (MAX200) +5 5/0 4 1.0(0.1) Yes — 120 5 drivers with shutdown
MAX231 (MAX201) +5 and 2/2 2 1.0(0.1) No — 120 Standard +5/+12V or battery supplies;
+7.5t0 +13.2 same functions as MAX232
MAX232 (MAX202) +5 2/2 4 1.0 (0.1) No — 120 (64) Industry standard
MAX232A +5 2/2 4 0.1 No — 200 Higher slew rate, small caps
MAX233 (MAX203) +5 2/2 0 — No — 120 No external caps
MAX233A +5 2/2 0 — No — 200 No external caps, high slew rate
MAX234 (MAX204) +5 4/0 4 1.0 (0.1) No — 120 Replaces 1488
MAX235 (MAX205) +5 5/5 0 — Yes — 120 No external caps
MAX236 (MAX206) +5 4/3 4 1.0 (0.1) Yes — 120 Shutdown, three state
MAX237 (MAX207) +5 5/3 4 1.0 (0.1) No — 120 Complements IBM PC serial port
MAX238 (MAX208) +5 4/4 4 1.0 (0.1) No — 120 Replaces 1488 and 1489
MAX239 (MAX209) +5 and 3/5 2 1.0(0.1) No — 120 Standard +5/+12V or battery supplies;
+7.5t0 +13.2 single-package solution for IBM PC serial port
MAX240 +5 5/5 4 1.0 Yes — 120 DIP or flatpack package
MAX241 (MAX211) +5 4/5 4 1.0 (0.1) Yes — 120 Complete IBM PC serial port
MAX242 +5 2/2 4 0.1 Yes | 200 Separate shutdown and enable
MAX243 +5 2/2 4 0.1 No — 200 Open-line detection simplifies cabling
MAX244 +5 8/10 4 1.0 No — 120 High slew rate
MAX?245 +5 8/10 0 — Yes 0 120 High slew rate, int. caps, two shutdown modes
MAX?246 +5 8/10 0 — Yes 0 120 High slew rate, int. caps, three shutdown modes
MAX247 +5 8/9 0 — Yes | 120 High slew rate, int. caps, nine operating modes
MAX248 +5 8/8 4 1.0 Yes | 120 High slew rate, selective half-chip enables
MAX249 +5 6/10 4 1.0 Yes | 120 Available in quad flatpack package
X1V Maxim Integrated Products

For free samples & the latest literature: http://www.maxim-ic.com, or phone 1-800-998-8800.
For small orders, phone 1-800-835-8769.
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+5V-Powered, Multichannel RS-232
Drivers/Receivers

5V INPUT
1.0uF *
TOP VIEW —'—H
Vee
400k
4 T Tour | 5
T2y E 2__0| R2out = *® >0——>
e o
Riout [3] 18] T2our 1 | o T2ou | 18
4] masam [i7] v- 3 | Riour i | 4
Tout E MAX233 E C2- < <
MAX233A
GND [ | [15] co- TTL/CMOS 5 RS-232
OUTPUTS
vee [7] ] o1 i OUTPUTS
(V) C1+ [ g] [13] ¢1- 1) <2 feour Raw 19 ¢
anD ] 12] V- (c29) ponoTmake (23] ¢ S oo, |12
e CONNECTIONS TO {1 1 :I
(V) CS- 10 11] c2+ (62 THESEPING L ﬁ cr- = 12
INTERNAL -10 { I: V- C2- :I
DIP/SO POWER SUPPLY { [ 17] . . AU
INTERNAL 10V 14(8)]
POWER SUPPLY . GD____GND
6|T| 9
(') ARE FOR SO PACKAGE ONLY. —
Figure 11. MAX233/MAX233A Pin Configuration and Typical Operating Circuit
45V INPUT
TOP VIEW 1.0uF _ |
, — 6 L opF
] Ct+ Ve 8 |*
1 0uF +5V 70 +10V V+
WF 9y VOLTAGE DOUBLER
10
0% +10V 70 -10V iz
o« VOLTAGE INVERTER -
Tour |I £| T3out 1OWF = 1] ¢y EI 1.04F
+
T20ut IZ El T4out o —
400k
3] amasaan [14 T o 4| T o Mo |1
i [4]  maxess 1] Taw g 5V L ’
GND [ 5 | [12] V- %40%
Vee [6 ] [11] c2- ] L ° T>2 T20ut |3
ct+[7] [10] co+ TIL/CMOS v RS-232
INPUTS 400k OUTPUTS
w[e] [o] ot 13| 13 > T3our |1
> IN 5\/_ 3 ouT | 16
DIP/SO i
400k
\714 T4N Py > Thout |15 )
GND >
_Ls

Figure 12. MAX234 Pin Configuration and Typical Operating Circuit
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National Semiconductor

LM35

Precision Centigrade Temperature Sensors

General Description

The LM35 series are precision integrated-circuit temperature
sensors, whose output voltage is linearly proportional to the
Celsius (Centigrade) temperature. The LM35 thus has an
advantage over linear temperature sensors calibrated in
° Kelvin, as the user is not required to subtract a large con-
stant voltage from its output to obtain convenient Centigrade
scaling. The LM35 does not require any external calibration
or trimming to provide typical accuracies of =%°C at room
temperature and +%°C over a full =55 to +150°C tempera-
ture range. Low cost is assured by trimming and calibration
at the wafer level. The LM35’s low output impedance, linear
output, and precise inherent calibration make interfacing to
readout or control circuitry especially easy. It can be used
with single power supplies, or with plus and minus supplies.
As it draws only 60 pA from its supply, it has very low
self-heating, less than 0.1°C in still air. The LM35 is rated to
operate over a —=55° to +150°C temperature range, while the
LM35C is rated for a —40° to +110°C range (-10° with im-
proved accuracy). The LM35 series is available packaged in

hermetic TO-46 transistor packages, while the LM35C,
LM35CA, and LM35D are also available in the plastic TO-92
transistor package. The LM35D is also available in an 8-lead
surface mount small outline package and a plastic TO-220
package.

Features

Calibrated directly in ° Celsius (Centigrade)
Linear + 10.0 mV/°C scale factor

0.5°C accuracy guaranteeable (at +25°C)
Rated for full -55° to +150°C range
Suitable for remote applications

Low cost due to wafer-level trimming
Operates from 4 to 30 volts

Less than 60 pA current drain

Low self-heating, 0.08°C in still air
Nonlinearity only +%4°C typical

Low impedance output, 0.1 Q for 1 mA load

Typical Applications

+Vs
(aV 10 20V)

| ouTPUT

L35 0 mV+10.0 mv/°C

L

DS005516-3

FIGURE 1. Basic Centigrade Temperature Sensor
(+2°C to +150°C)

TRI-STATE® is a registered trademark of National Semiconductor Corporation.

+Vs

LM35

_L R1

Vour

—Vs
DS005516-4
Choose R; = -Vg/50 pA
V our=+1,500 mV at +150°C
= +250 mV at +25°C
= -550 mV at -55°C

FIGURE 2. Full-Range Centigrade Temperature Sensor

© 1999 National Semiconductor Corporation DS005516

www.national.com
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Connection Diagrams

TO-46
Metal Can Package*

©

Vour

©
+Vs

GND O™,

BOTTOM VIEW
DS005516-1

*Case is connected to negative pin (GND)
Order Number LM35H, LM35AH, LM35CH, LM35CAH or
LM35DH
See NS Package Number HO3H

TO-92
Plastic Package

+Vs Voyr GND

BOTTOM VIEW
DS005516-2
Order Number LM35CZ,
LM35CAZ or LM35DZ
See NS Package Number Z03A

SO-8
Small Outline Molded Package

Vour {1 ~ 8| +vs
N.C.— 2 7= N.C.
N.C.—3 6 —N.C.
GND — 4 5pN.C.

DS005516-21

N.C. = No Connection
Top View

Order Number LM35DM
See NS Package Number MO8BA

TO-220
Plastic Package*

O

LM
3501

Vs Vour
GND
DS005516-24
*Tab is connected to the negative pin (GND).
Note: The LM35DT pinout is different than the discontinued LM35DP.
Order Number LM35DT
See NS Package Number TAO3F

www.national.com
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Absolute Maximum Ratings  (Note 10) TO-92 and TO-220 Package,
(Soldering, 10 seconds) 260°C

If Military/Aerospace specified devices are required,
SO Package (Note 12)

please contact the National Semiconductor Sales Office/

Distributors for availability and specifications. Vapor Phase (60 seconds) 215°C
Inf 1 220°
Supply Voltage +35V to -0.2V nirared ( _5_seconds) oc
ESD Susceptibility (Note 11) 2500V
Output Voltage *6Vio ~LOV Specified Operating Temperature Range: Ty nt0 T
Output Current 10 mA (l\ﬁ)ote 2) P g femp 9e: Tmin max
Storage Temp.; LM35, LM35A -55°C to +150°C
TO-46 Package, -60°C to +180°C LM35C, LM35CA -40°C to +110°C
TO-92 Package, -60°C to +150°C LM35D 0°C to +100°C
SO-8 Package, -65°C to +150°C
TO-220 Package, -65°C to +150°C
Lead Temp.:
TO-46 Package,
(Soldering, 10 seconds) 300°C

Electrical Characteristics

(Notes 1, 6)
LM35A LM35CA
Parameter Conditions Tested Design Tested Design Wnits
Typical Limit Limit Typical Limit Limit (Max.)
(Note 4) (Note 5) (Note 4) (Note 5)
Accuracy T A=+25°C +0.2 +0.5 +0.2 +0.5 °’C
(Note 7) T A=-10°C +0.3 +0.3 +1.0 °C
T A= Tuax 0.4 +1.0 +0.4 +1.0 °C
T a=Tuin +0.4 +1.0 +0.4 °C
Nonlinearity T minSTASTmax +0.18 +0.35 +0.15 +0.3 °C
(Note 8)
Sensor Gain T MinSTaSTumax +10.0 +9.9, +10.0 +9.9, mv/°C
(Average Slope) +10.1 +10.1
Load Regulation T A=+25°C 0.4 *1.0 0.4 1.0 mV/mA
(Note 3) 0<l, <1 mA T minSTASTvax +0.5 +3.0 +0.5 +3.0 mv/mA
Line Regulation T A=+25°C +0.01 +0.05 +0.01 +0.05 mV/V
(Note 3) 4V<sV <30V +0.02 +0.1 +0.02 +0.1 mV/IV
Quiescent Current V g=+5V, +25°C 56 67 56 67 HA
(Note 9) V g=+5V 105 131 91 114 HA
V g=+30V, +25°C 56.2 68 56.2 68 HA
V g=+30V 105.5 133 91.5 116 HA
Change of 4V<Vg=30V, +25°C 0.2 1.0 0.2 1.0 HA
Quiescent Current 4V<V <30V 0.5 2.0 0.5 2.0 PA
(Note 3)
Temperature +0.39 +0.5 +0.39 +0.5 HAIC
Coefficient of
Quiescent Current
Minimum Temperature | In circuit of +1.5 +2.0 +1.5 +2.0 °’C
for Rated Accuracy Figure 1,1,=0
Long Term Stability T ;=Tpax, for +0.08 +0.08 °C
1000 hours

www.national.com
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Electrical Characteristics
(Notes 1, 6)
LM35 LM35C, LM35D |
Parameter Conditions Tested Design Tested Design nits
Typical Limit Limit Typical Limit Limit (Max.)
(Note 4) (Note 5) (Note 4) (Note 5)
Accuracy, T A=+25°C +0.4 +1.0 +0.4 +1.0 °C
LM35, LM35C T A=-10°C +0.5 +0.5 °C
(Note 7) T A=Twax +0.8 +15 +0.8 °C
T A=Tumin +0.8 £15 +0.8 + °’C
Accuracy, LM35D T A=+25°C +0.6 +15 °C
(Note 7) Ta=Tumax +0.9 °C
Ta=Tomn +0.9 ’C
Nonlinearity T vinSTA<Tymax +0.3 +0.5 +0.2 + °’C
(Note 8)
Sensor Gain T vinSTASTmax +10.0 +9.8, +10.0 +9.8, mv/°C
(Average Slope) +10.2 +10.2
Load Regulation T ,=+25°C +0.4 +2.0 +0.4 +2.0 mV/mA
(Note 3) 0<l <1 mA T minSTaSTuax +0.5 +5.0 +0.5 +5.0 mV/mA
Line Regulation T A=+25°C +0.01 +0.1 +0.01 +0.1 mv/V
(Note 3) 4V<V <30V +0.02 +0.2 +0.02 +0.2 mV/V
Quiescent Current V g=+5V, +25°C 56 80 56 80 HA
(Note 9) V g=+5V 105 158 91 138 HA
V ¢=+30V, +25°C 56.2 82 56.2 82 HA
V g=+30V 105.5 161 91.5 141 HA
Change of 4V<Vg<30V, +25°C 0.2 2.0 0.2 2.0 HA
Quiescent Current 4V<V <30V 0.5 3.0 0.5 3.0 HA
(Note 3)
Temperature +0.39 +0.7 +0.39 +0.7 HA/'C
Coefficient of
Quiescent Current
Minimum Temperature | In circuit of +1.5 +2.0 +1.5 +2.0 °C
for Rated Accuracy Figure 1,1,=0
Long Term Stability T ;=Tmax, for +0.08 +0.08 °C
1000 hours
Note 1: Unless otherwise noted, these specifications apply: =55°C<T;<+150°C for the LM35 and LM35A; -40°<T;<+110°C for the LM35C and LM35CA; and
0°<T3<+100°C for the LM35D. Vg=+5Vdc and I oap=50 MA, in the circuit of Figure 2. These specifications also apply from +2°C to Tyax in the circuit of Figure 1.
Specifications in boldface apply over the full rated temperature range.
Note 2: Thermal resistance of the TO-46 package is 400°C/W, junction to ambient, and 24°C/W junction to case. Thermal resistance of the TO-92 package is
180°C/W junction to ambient. Thermal resistance of the small outline molded package is 220°C/W junction to ambient. Thermal resistance of the TO-220 package
is 90°C/W junction to ambient. For additional thermal resistance information see table in the Applications section.
Note 3: Regulation is measured at constant junction temperature, using pulse testing with a low duty cycle. Changes in output due to heating effects can be com-
puted by multiplying the internal dissipation by the thermal resistance.
Note 4: Tested Limits are guaranteed and 100% tested in production.
Note 5: Design Limits are guaranteed (but not 100% production tested) over the indicated temperature and supply voltage ranges. These limits are not used to cal-
culate outgoing quality levels.
Note 6: Specifications in boldface apply over the full rated temperature range.
Note 7: Accuracy is defined as the error between the output voltage and 10mv/°C times the device’s case temperature, at specified conditions of voltage, current,
and temperature (expressed in °C).
Note 8: Nonlinearity is defined as the deviation of the output-voltage-versus-temperature curve from the best-fit straight line, over the device’s rated temperature
range.
Note 9: Quiescent current is defined in the circuit of Figure 1.
Note 10: Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. DC and AC electrical specifications do not apply when operating
the device beyond its rated operating conditions. See Note 1.
Note 11: Human body model, 100 pF discharged through a 1.5 kQ resistor.
Note 12: See AN-450 “Surface Mounting Methods and Their Effect on Product Reliability” or the section titled “Surface Mount” found in a current National Semicon-
ductor Linear Data Book for other methods of soldering surface mount devices.
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Humidity Sensor HIH Series
Relative Humidity

FEATURES

[ ]
[ ]
[ ]
e High accuracy
[ ]
[ ]
[ ]

Refrigeration
Drying
Meteorology

OEM assemblies

ORDER GUIDE
Catalog Listing Description
HIH-3605-A Integrated circuit humidity sensor, 0.100 in. lead
pitch SIP
HIH-3605-A-CP Integrated circuit humidity sensor, 0.100 in. lead
pitch SIP with calibration and data printout
HIH-3605-B Integrated circuit humidity sensor, 0.050 in. lead
pitch SIP
HIH-3605-B-CP Integrated circuit humidity sensor, 0.050 in. lead
pitch SIP with calibration and data printout.

MOUNTING DIMENSIONS (for reference only)
HIH-3605-A HIH-3605-B

|"“080"| "|o1s|'" r‘cfbezs

+ -
3%

—]
ouT 0
ouT

o —

Protective Sealant

Linear voltage output vs % RH
Laser trimmed interchangeability
Low power design

Fast response time
Stable, low drift performance
Chemically resistant

TYPICAL APPLICATIONS

Battery-powered systems

GENERAL INFORMATION

The HIH-3605 monolithic IC (Integrated
Circuit) humidity sensor is designed spe-
cifically for high volume OEM (Original
Equipment Manufacturer) users. Direct
input to a controller or other device is
made possible by this sensor’s linear volt-
age output. With a typical current draw of
only 200 pA, the HIH-3605 is ideally suit-
ed for low drain, battery powered sys-
tems.

The HIH-3605 delivers instrumentation
quality RH sensing performance in a low
cost, solderable SIP (Single In-line Pack-
age). Available in two lead spacing con-
figurations, the RH sensor is a laser
trimmed thermoset polymer capacitive
sensing element with on-chip integrated
signal conditioning.

NIST CALIBRATION

HIH-3605 sensors may be ordered with a NIST calibration and
sensor specific data printout. Append “—CP”’ to the model
number to order.

RH SENSOR CONSTRUCTION

Sensor construction consists of a planar capacitor with a sec-
ond polymer layer to protect against dirt, dust, oils and other
hazards.

o

S8

THERMOSET
POLYMER 5‘2&

POROUS PLATINUM LAYER
THERMOSET POLYMER
PLATIN YER

SUBSTRATE (SILICON)

CAUTION

PRODUCT DAMAGE

The inherent design of this component causes it to be sensitive
to electrostatic discharge (ESD). To prevent ESD-induced
damage and/or degradation, take normal ESD precautions
when handling this product.

Honeywell @ MICRO SWITCH Sensing and Control ® 1-800-537-6945 USA @ +1-815-235-6847 International ® 1-800-737-3360 Canada
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M-22 Humidity Sensor HIH Series
Relative Humidity

PERFORMANCE SPECIFICATIONS

Parameter Conditions
RH Accuracy® +2% RH, 0-100% RH non-condensing, 25°C, Vs, = 5 VDC
RH Interchangeability +5% RH, 0-60% RH; =8% @ 90% RH typical
RH Linearity +0.5% RH typical
RH Hysteresis +1.2% of RH span maximum
RH Repeatability +0.5% RH
RH Response Time, 1/e 15 sec in slowly moving air at 25°C
RH Stability +1% RH typical at 50% RH in 5 years
Power Requirements
Voltage Supply 4t0 5.8 VDC, sensor calibrated at 5 VDC
Current Supply 200 pA at 5 VDC, 2 mA typical at 9 VDC
Voltage Output Vou = Viyomy (0.0062 (Sensor RH) +0.16), typical @ 25°C
(Data printout provides a similar, but sensor specific, equation at 25°C.)
Vaupy = 5VDC 0.8t0 3.9 VDC output @ 25°C typical
Drive Limits Push/pull symmetric; 50 pA typical, 20 wA minimum, 100 A maximum
Turn-on <0.1 second
Temp. Compensation True RH = (Sensor RH)/(1.093-.0012T), T in °F
True RH = (Sensor RH)/(1.0546-0.00216T), T in °C
Effect @ 0% RH +0.007% RH/°C (negligible)
Effect @ 100% RH —0.22% RH/°C (<1% RH effect typical in occupied space systems above 15°C (59°F))
Humidity Range
Operating 0to 100% RH, non-condensing®
Storage 0to 90% RH, non-condensing
Temperature Range
Operating —40° to 85°C (—40° to 185°F)
Storage —51°to0 125°C (—60° to 257°F)
Package® Three pin solderable ceramic SIP
Handling Static sensitive diode protected to 15 kV maximum
Notes:

1. Extended exposure to =90% RH causes a reversible shift of 3% RH.
2. This sensor is light sensitive. For best results, shield the sensor from bright light.

OUTPUT VOLTAGE VS RELATIVE HUMIDITY (at 0°C) OUTPUT VOLTAGE VS RELATIVE HUMIDITY
(at 0°C, 25°C, and 85°C)
4.5
401
4.0
3.5 1
3.5
g 3.04-
> s 3.0+
% 2.5 % .l
= 204 g
g = 20
3 1.5+ _‘g
Sensor S 1.5+
1.0+ Response
08 Best 1.0
0.5+ Linear Fit —
0.5
0.0 —t—+—
0 20 40 60 80 100 0.0 —t—t—
Relative Humidity (%) 0 20 40 60 80 100

Relative Humidity (%)

Honeywell @ MICRO SWITCH Sensing and Control @ 1-800-537-6945 USA @ +1-815-235-6847 International ® 1-800-737-3360 Canada
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L.ucas NovaSensor®

NPP-301 Series
Surface Mount Pressure Sensor

DESCRIPTION

The NPP Series features silicon pressure sensors in surface
mount packages. An ultra-small Silicon Fusion Bonded
(SFB), ultra-high stability SenStable® piezoresistive chip
from Lucas NovaSensor® is placed in a plastic package

that exploits high volume, leadframe package technology to

bring forth a low-cost sensor alternative to the OEM user.

With constant voltage excitation, the NPP-301 produces a

voltage output that is linearly proportional to the input FEATURES
; . . O Low-cost surface mount package: SO-8
ressure. The user can provide NPP Series products with . .
P P P O Wide operating temperature range: -40 to +125°C
signal conditioning circuitry to amplify the output signal or 0O Static accuracy < 0.20% FSO maximum
to maximize OEM value added. The NPP Series is O Suitable for automated comp_onent ass_embl;_/
O Four element Wheatstone bridge configuration for

compatible with most noncorrosive gases and dry air. circuit design flexibility

O Solid-state reliability
O 100, 200 and 700 kPa absolute pressure ranges
available
SCHEMATIC DIAGRAM
o APPLICATIONS
0 Automotive Tire Pressure
0 Pneumatic Controls
0O Pressure Switches and Controllers
O Altimeters and Barometers
0 Cable Leak Detection
0 Consumer Appliances
0 Portable Gages and Manometers
HOW TO ORDER
[Rart Number: Description:
MPP-301-100A 15 psia, SO-8
MPP-301-200A 30 psia, SO-8
MPP-301-700A 100 psia, SO-8

YARITY
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NPP-301 Specifications

PARAMETER VALUE UNITS NOTES

GENERAL

Pressure Range 100 kPa = 15 psi

200 kPa = 30 psi
700 kPa =100 psi

Maximum Pressure 3x rated pressure

ELECTRICAL @ 25°C (77°F) unless otherwise stated

Excitation 3.0 \% 10VDC max.

Input Impedance 5,000 + 20% Q

Output Impedance 5,000 = 20% Q

ENVIRONMENTAL

Electrostatic Damage (ESD) >10 kv Class 1

Operating Temperature Range —-40 to +125 °C —-40° to +257°F

MECHANICAL®Y

Weight =0.10 grams

Media Compatibility Clean, dry air and noncorrosive gases

PERFORMANCE®

PARAMETER UNITS MIN. TYP. MAX. NOTES

Offset mV/V +10

Full Scale Output mV 6020

Linearity %FSO +0.20 3

Hysteresis and Repeatability %FSO +0.1

Thermal Coefficient of Zero %FSO/°C +0.04 4

Thermal Coefficient of Resistance %/°C +0.30 4

Thermal Coefficient of Sensitivity %FSO/°C -0.20 4

Thermal Hysteresis of Zero %FSO +0.10 5

Long-Term Stability of FSO %FSO +0.20 6

Notes: 1. Standard IC industry bake operations should be used prior to surface mount operations. Consult factory for further information. 2. Values measured at 3VDC and

PACKAGE DIAGRAM oo sos

i | HOLE
I
0059 ! Q/ 8 oas0 —] —
2 7 TP — —
+0UT N/C i 0.196
3 (Y —— —1 -
N/C -OUT 1 0.016
C_14 5 TYP. —] )
-IN -IN
Lf0.150—>‘
0.234
ATTENTION i ;
I 11 0.061
StatIC'S_enSItlve 0008, 7 { 0.093 Note: All dimensions are in inches
Devices = B
L 0.020 0.024 5003

Sales Terms: Lucas NovaSensor standard sales terms apply. Prices and specifications are subject to change without notice.

Warranty: Lucas NovaSensor warrants its products against defects in material and workmanship for 12 months from date of shipment. Products not subjected to misuse will be repaired or replaced.
THE FOREGOING IS IN LIEU OF ANY OTHER EXPRESSED OR IMPLIED WARRANTIES. Lucas NovaSensor reserves the right to make changes to any product herein and assumes no liability
arising out of the application or use of any product or circuit described or referenced herein.

J s/ v
NATIONAL Lucus i ,MI

ACCREDITATION
[OR CERTIFICATION|

BOnIES LUCAS NOVASENSOR

http://www.novasensor.com

1055 Mission Court * Fremont « California 94539 - Toll Free: 800-962-7364 Tel: 510-661-6000 Fax: 510-770-0645 SMO025 Rev. B
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TYPE 40 MAXIMUM ANEMOMETER

The Maximum #40 has three conical cups molded in one continuous piece. “‘
\ Imeam*ty, these Sensors are |deaq for use\
\ \

Cup rotation induces a sine wave voltage in a single coil by a four pole
magnet. Two sine wave cycles are produced for each revolution of the
cups with the frequency directly proportional to windspeed.

ﬁEM$\

NRGJ squ
| \ ‘\ \ \ || | | \‘ “ | H | “
110 Comm‘erce §treet\“ | ‘

| H \ \ “ ‘ || \“
Hlnesburg VT05461 USA | I
J V

\ ‘ ‘
(802) 4‘482 2255 | lo [
w‘ \‘ J |

FAX (802) 482-2272 I ;

Email: sales@nrgsystems.com |

with hlarlous daqa tetrleval sy#te‘mﬁ and ‘ |
\cdntrollers The unique bearuﬁg $yqtem ||

\\‘en‘sures that wmd blown dirt and m0|stu‘re

M-25

NRG

Systems
MEASURING THE WIND’S ENERGY

® The Maximum #40 Anemometer has ‘
proven to be rugged, reliable and highly |
accurate. Over 100,000 umte are now in |
use on wind farms, on mouri‘talntops and

in thousands of household, V‘vmd energy “

and institutional mstallatlm‘h;‘s | Mammum‘
cup anemometers have receﬁded wind to “
|
inertia and unlque bearings p‘ermlt very\ \‘
rapid response td gdsts and I‘ulls The biack
Lexan cups (wrtually shatterﬁroof) h?ve\
thernwal propertleS wh|ch res%st and\ shed \

96 m/s (214mph). Thelr Ioww moment of

icing far more effeqtlvely thah metél
\

assem‘blles [ ] Because of theqr outnut \ “
\‘ \ \ |

| |
WI" hot destroy‘ the bearings q)r degrade | \
‘ | ‘ ‘

perfermance n ‘The unbeatabqe eombma |
\ |

tlon \of accuracy, simple yet ruggeﬂ ‘ ‘

\
construbtlon add very low cos haVe mad#

\ \
the‘ #40 the fII‘St choice for professmnalswm

all ﬂelds ¢ptlonal digital outputsi‘and H
callbratlon‘are available. The Maximum #ho
frorh NRG $ystems the wind industry

standard anemometer
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I.—I...2.6.................................. TYPE 40 MAXIMUM ANEMOMETER

APPLICATIONS

* Anemometer for wind resource assessment instrumentation
* Research measurements in environmental studies ‘\
* Control anemometer for new or existing wind turbines ‘\‘
 Sensing wind speeds at sporting events (i.e. Olympics) ‘\ |
. Engineeriné

studies on wind effects on bridges, skyscrape:r? ‘c“
FEATURES a .
* Very simple, elegantly engineered constructl‘ ]
e Dirt and Wdér resistant, modified Teflon beaﬁlng system “‘
e All corr03|d|%1 resistant materials J \ | “
* All 3 cups molded in one piece for repeatable performanc“e

* Frequency joutput for ease of filtering énd Io‘ng cable runs|

* Professional qualities at a minimum prﬁqe g‘ \ | \

* Never change bearings; stays accuraﬂe many\years in hostlle wénwronments
e Optional S|gmal conditioners for dlgltah amd an#log outputs avallable‘
SPECIFICATIONS | | | | |
MECHANICAL: J \l | | \

3 cups ofco‘nlkal cross-section, 51mm (2 ) dlam‘eter | ‘\ \
190mm (7.5") swept diameter of rotor J \ “‘ | \
51mm (3.2") overall assembly height \‘ “ \‘ | \‘
Moment of inertia of rotor assembly §8x 10-6 S-ft2 ‘ L |
Mounting— (bswng a cotter pin and |set $crew) on‘\a 13|mm (b 5) dlameter

mast with a‘#Sb hole, 11mm (.35" Hrom\the top. \ | | \
Materials: | | C \ \ \‘ \‘ \‘ ‘
Cups—one dlec‘e injection- moldéd black polycarbonéte (Lexan) \‘ i
Body—houslng is black ABS plastlc‘ \‘ \ “ v \‘ i
Shaft-| beryl‘llum copper, fu"y hardened “ J \ |
Bearlng modified Teflon, s‘elf Il)brldatmg Rated PV factor of 20,000 (at 15 |

mph PVis gppkox 500; atWOO mph PV is approx. 2000) Upper bearing i |sw |

ORDERING INFORMATION:

NRG #40 Anemometer Caq\ No. 40
#40 Hall Effect Output Anemometer Cat} No. 40H
#40 Calibrated Anemometer Cat, No. 40C

centered |n‘ the plane of cyp thrust fp\r optimal Ioadmg |

ﬁermanent‘magnet Indox“1 25mm(] ') dia., 13mﬁ(05)|0ng,4poles |
Thresha/d‘ ‘ \ | | |

\ |
SLtartlng thﬂeshq‘;ld 0.78 m)’s(1 75 mph) \ w‘ | |

Cyp distance constant (63% récovery) —-3.0m (10') \ \ ||
Epwronmehtal \ \‘ |

Oberapng ﬂemp%rature -55°C to 60°C (-67 to 150 F)“‘

Operatlng humlqilty range 0to 100% RH \“
We;ght 0.1kg (0.2 Ib) ; f
sh/pmmg We/gh& 0. 5kg (11b)

ELECTRICAL: | | \ ‘J

Slﬁgle qml‘ bobﬁ‘ln WOund 4100 turns of #41 wire

Vo tdge is sme‘ Wa\/e Wlth frequency changing linearly with wind speed—
60 hz 45 82 m/s (102 5 mph) [1.7 mph/Hz w/0.78 offset, 0.765 m/s/Hz w/0.35 offset]
VoI“cage is 2.0 VAJC‘ at $0 cycles—minimum (typical is 6 VAC P-P)
i\l Effewcﬂ (#40HJ A Hall Effect switch replaces the single coil. The voltage

outbut is| 5 squa ‘e Wave\ with the same frequency-to-windspeed relationship
as the smﬁ;le conh Requnres a 5to 24 VDC voltage with 5ma of current.

\ w
Custom sénsors avallai?le for wind turbine control, etc.
Please cdhtact us directly.

|

SPECIFICA‘TIONS MAY CHANGE WITHOUT NOTICE.

Shown here is the #40 Anemometer
with the #200P NRG wind direction vane.

MEASURI(\\IG TI—JE WIND’$ ENER¢Y
il \ \

| ‘ |
l ! ‘1\0 Commekce Str‘eet
I ‘ \ [
l \
! HlnesFPurg, vT o$4$1 USA

|| \
| ! (802)| 482 2255

FAX (802) Hsz -2272

\
Email: sales@nrgsystems.com
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232-2447
- 27

Slotted opto switches 2601 (RS stock numbers 306-061, 304-560)

Two versions are available. 306-061 comprises a
Ga As infra-red LED coupled with an npn silicon
photo-transistor housed in a plastic package with

consisting of a Schmitt trigger, voltage regulator,
differential amplifier and photodiode. The on-chip
voltage regulator gives a wide operating voltage range

infra-red transmitting filter for high ambient light and ensures output compatibility with TTL/
application and dust protection. 304-560 is a similar LSTTL/CMOS logic.
device but the detector is an integrated circuit
Figure 12 Mechanical details 306-061 304-560
123 OPTICALG r“ 12.5 4’1 OPTICAL ¢
3.0
- vy ~ 3 A
RS 1 s
10.8 8.0 l 10.0 7.2
i == mEI =)
\ [ ; uf iy
WHITE DOT Jl.lI 16 Jl Im u
PIN1
W ORIENTATION L j___\[I Hn 0.5sq H
05S8Q LEADS
L-se»] LEADS 2.54 Lm’] l‘ts
24.6 32014 24.6 3.2DIA
191 o] 2HOLES e — -
@ © | @ 0
{i} E i 1 _3{2 6‘4 0 :
3 5 T o 0o |
Figure 13 Electrical details
Vee ?®
\J
@ ® o LA <o
= 05 M : SCHMITT
Leb R ‘pH TRIGGER
-~ i[olggos '2.'22“
[©) ®
© onc> @
Absolute maximum ratings at 25°C (unless stated)
306-061 304-560
Operating temperature range -55°Cto 100°C -40°Cto 100°C
Storage temperature range -55°Cto 125°C -55°Cto 115°C
Lead soldering temperature (10s) 260°C 260°C
Input diode (306-061 and 304-560) Output Sensors 306-061 304-560
Forward dc current 50mA Collector-emitter voltage 30V -
Peak forward current 3A Emitter-collector voltage 5V -

(1 ysp.w. 300pps) Max allowable V¢ - 20V
Reverse dc voltage 3V Collector dc current 30mA 50mA
Power dissipation 100mWwW Power dissipation 150mW** 250mwW
* Derate linearly 1.33mW/°C above 25°C ** Derate linearly 3.3mW/°C above 25°C
Electrical characteristics at 25°C (unless stated)

Symbol Parameter Min. | Typ. | Max. | Units Conditions

Input

Diode

Vr Forward Voltage - 12 | 171 \% I = 20mA
Iz Reverse Current - - 100 pA Vg =3V
Output
Sensor
BVero Collector-Emitter Breakdown Voltage 30 60 - \Y I = 1.0mA
BVico Emitter-Collector Breakdown Voltage 5 8 - \Y% Iz = 100pA
I Collector Dark Current - 10 100 nA Ve =10V, =0, H=0
Coupled
Veesan Collector-Emitter Sat. Voltage - 0.2 0.4 \Y% Ir = 10mA, I = 250pA
Ioony On-state Collector Current 1000 | 3000 - WA Ip = 10mA, Ve = 5V
tr Response Time - 5 - pS
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M-28

232-2447

Figure 14 On-state collector current vis input Figure 15 Application: Event counting or limit
diode forward current switching
< 10 +5/0- O+24Vd ¢
E
1 IN4148 24V d.c
- > Counter
§ Pﬁ\ A < 22k or Relay
3 1o S 270R
S =
e nva ! B
3 4 SLOTTED |
© SWITCH | o .
2 o1 306-061 1 2N3053
] -
5 /
2 4k7
T 0.01 A
| 01 1.0 10 100
£ IF — INPUT DIODE FORWARD CURRENT — mA o ©
= GND, = GND3
Opto Schmitt switch (RS stock number 304-560)
Symbol Parameter Min. | Typ. | Max. | Units Conditions
Input
Diode
Vi Forward Voltage - - 1.5 \Y% Iz = 20mA
Iz Reverse Current - - 10 MA Vg =3V
Output
Sensor
Vee Operating Supply Voltage Range 45 - 16 \Y
Output Voltage (Low) - - 0.4 A% -40°C<Tz<100°C.
I = 16mA
Output Voltage (High) - Vee - - NB. Output tied to V¢
through 10K resistor
Iec Operating Current - - 15 mA Vee = 16V
ty Propagation Delay Time 1 - 5 pS Ir = 10mA
t Output Rise Time - 150 180 ns C, = 50pF R, = 390R
Vee =5V
t Output Fall Time - 23 50 ns C., = 50pF, R;, = 390R-
Vee =5V
Hysteresis 10 - 30 % Note 2
Iep Required LED Current - - 10 mA Note 1.
-40°C<Ty<75°C
fax Maximum Operating Frequency - - 100 kHz C,, = B0pF, R, = 390R
Vee =5V

Note 1: Required LED current is the minimum forward LED current
required to trigger the detector output from LOW to HIGH. Higher
LED current may be required for application where optical

transmission is reduced.

Note 2: Hysteresis is defined in terms of irradiance (mW/cm?)
transmitted to the detector and is equal to the difference in the thresh-
old point (min. irradiance to switch the output high) to the release
point (reduced amount of irradiance to switch the output back low)
divided by the threshold point.

The information provided in RS technical literature is believed to be accurate and reliable; however, RS Components assumes no responsibility for inaccuracies
or omissions, or for the use of this information, and all use of such information shall be entirely at the user's own risk.

No responsibility is assumed by RS Components for any infringements of patents or other rights of third parties which may result from its use.
Specifications shown in RS Components technical literature are subject to change without notice.

RS Components, PO Box 99, Corby, Northants, NN17 9RS

e An Electrocomponents Company

Telephone: 01536 201234
© RS Components 1997
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National Semiconductor

LM2907/LM2917

Frequency to Voltage Converter

General Description

The LM2907, LM2917 series are monolithic frequency to
voltage converters with a high gain op amp/comparator de-
signed to operate a relay, lamp, or other load when the input
frequency reaches or exceeds a selected rate. The tachom-
eter uses a charge pump technique and offers frequency
doubling for low ripple, full input protection in two versions
(LM2907-8, LM2917-8) and its output swings to ground for a
zero frequency input.

The op amp/comparator is fully compatible with the tachom-
eter and has a floating transistor as its output. This feature
allows either a ground or supply referred load of up to 50 mA.
The collector may be taken above V¢ up to a maximum Vg
of 28V.

The two basic configurations offered include an 8-pin device
with a ground referenced tachometer input and an internal
connection between the tachometer output and the op amp
non-inverting input. This version is well suited for single
speed or frequency switching or fully buffered frequency to
voltage conversion applications.

The more versatile configurations provide differential ta-
chometer input and uncommitted op amp inputs. With this
version the tachometer input may be floated and the op amp
becomes suitable for active filter conditioning of the tachom-
eter output.

Both of these configurations are available with an active
shunt regulator connected across the power leads. The
regulator clamps the supply such that stable frequency to
voltage and frequency to current operations are possible
with any supply voltage and a suitable resistor.

Advantages

® QOutput swings to ground for zero frequency input

June 2000

B Easy to use; Vour = fiy X Vee X RL x C1

® Only one RC network provides frequency doubling

m Zener regulator on chip allows accurate and stable
frequency to voltage or current conversion (LM2917)

Features

m Ground referenced tachometer input interfaces directly
with variable reluctance magnetic pickups

® Op amp/comparator has floating transistor output

® 50 mA sink or source to operate relays, solenoids,
meters, or LEDs

m Frequency doubling for low ripple

m Tachometer has built-in hysteresis with either differential
input or ground referenced input

m Built-in zener on LM2917

+0.3% linearity typical

® Ground referenced tachometer is fully protected from
damage due to swings above V¢ and below ground

Applications

m Over/under speed sensing
B Frequency to voltage conversion (tachometer)
B Speedometers
m Breaker point dwell meters
® Hand-held tachometer
m Speed governors
m Cruise control

m Automotive door lock control
m Clutch control

® Horn control

® Touch or sound switches

Block and Connection Diagrams

vt

7 6 5

1
T

1 2 3 4

DS007942-1

Order Number LM2907M-8 or LM2907N-8
See NS Package Number MO8A or NOSE

Dual-In-Line and Small Outline Packages, Top Views

vt

7 6 5

CHARGE
PUMP

vaill

4

1 2 3 4

DS007942-2

Order Number LM2917M-8 or LM2917N-8
See NS Package Number MO8A or NOSE

© 2000 National Semiconductor Corporation DS007942

www.national.com
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Absolute Maximum Ratings  (Note 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

Power Dissipation
LM2907-8, LM2917-8
LM2907-14, LM2917-14
See (Note 1)

1200 mw
1580 mw

-40°C to +85°C

Supply Voltage 28V Operating Temperature Range
Supply Current (Zener Options) 25 mA Storage Temperature Range -65°C to +150°C
Collector Voltage 28V Soldering Information
Differential Input Voltage Dual-In-Line Package
Tachometer 28V Soldering (10 seconds) 260°C
Op Amp/Comparator 28V Small Outline Package
Input Voltage Range Vapor Phase (60 seconds) 215°C
Tachometer Infrared (15 seconds) 220°C
LM2907-8. LM2917-8 +28V See AN-450 “Surface Mounting Methods and Their Effect
' on Product Reliability” for other methods of soldering
LM2907, LM2917 0.0V to +28V surface mount devices.
Op Amp/Comparator 0.0V to +28V
Electrical Characteristics
Vee = 12 Vpe, Ta = 25°C, see test circuit
Symbol | Parameter | Conditions | Min | Typ | Max Units
TACHOMETER
Input Thresholds Vin = 250 mVp-p @ 1 kHz (Note 2) +10 +25 +40 mV
Hysteresis VN = 250 mVp-p @ 1 kHz (Note 2) 30 mV
Offset Voltage VN = 250 mVp-p @ 1 kHz (Note 2)
LM2907/LM2917 3.5 10 mV
LM2907-8/LM2917-8 5 15 mV
Input Bias Current Vin = £50 mVpe 0.1 1 MA
Vou Pin 2 Vn = +125 mVpc (Note 3) 8.3 v
Voo Pin 2 Vin = 125 mVp (Note 3) 2.3 \%
Iy, I3 Output Current V2 = V3 = 6.0V (Note 4) 140 180 240 HA
I3 Leakage Current 12=0,V3=0 0.1 HA
K Gain Constant (Note 3) 0.9 1.0 11
Linearity fin = 1 kHz, 5 kHz, 10 kHz (Note 5) -1.0 0.3 +1.0 %
OP/AMP COMPARATOR
Vos Viy = 6.0V 3 10 mv
lgias V,y = 6.0V 50 500 nA
Input Common-Mode 0 Vee—1.5V \Y
Voltage
Voltage Gain 200 V/mV
Output Sink Current Ve =1.0 40 50 mA
Output Source Current Vg = Ve 2.0 10 mA
Saturation Voltage lsink = 5 MA 0.1 0.5 Vv
lsink = 20 mA 1.0 Y,
lsink = 50 MA 1.0 15 \Y
ZENER REGULATOR
Regulator Voltage Rprop = 470Q 7.56 V
Series Resistance 10.5 15 Q
Temperature Stability +1 mv/°C
TOTAL SUPPLY CURRENT 3.8 6 mA

Note 1: For operation in ambient temperatures above 25°C, the device must be derated based on a 150°C maximum junction temperature and a thermal resistance
of 101°C/W junction to ambient for LM2907-8 and LM2917-8, and 79°C/W junction to ambient for LM2907-14 and LM2917-14.

Note 2: Hysteresis is the sum +V1 — (V) offset voltage is their difference. See test circuit.

Note 3: Vpy is equal to ¥ x Ve — 1 Vg, VoL is equal to ¥4 X Ve — 1 Vg therefore Vo — VoL = Vec/2. The difference, Voy = Vo, and the mirror gain, I,/l3,
are the two factors that cause the tachometer gain constant to vary from 1.0.

Note 4: Be sure when choosing the time constant R1 x C1 that R1 is such that the maximum anticipated output voltage at pin 3 can be reached with I3 x R1. The

maximum value for R1 is limited by the output resistance of pin 3 which is greater than 10 MQ typically.

www.national.com
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LM2907/LM2917

Electrical Characteristics

Test Circuit and Waveform

(Continued)

TACHOMETER ]
INPUT 1 ¢ lgias Isink l
o) ! o) ?
]
[
]
|
TACHOMETER | 0P AMP
SECTION | SECTION
|
|
|
CHARGE |
PUMP |
|
|
|
|
[}
1
C1—— Ic o ()
TACHOMETER ImAsT kouacel
INPUT I 1 -

T

DS007942-6

Tachometer Input Th\;gshold Measurement

NEGATIVE /
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Note 5: Nonlinearity is defined as the deviation of Vot (@ pin 3) for fiy = 5 kHz from a straight line defined by the Voyr @ 1 kHz and Voyt @ 10 kHz. C1 = 1000 pF,
R1 = 68k and C2 = 0.22 mFd.

DS007942-7
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Typical Performance Characteristics

Total Supply Current
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LM2907/LM2917

Typical Performance Characteristics

Tachometer Input Hysteresis

(Continued)

Op Amp Output Transistor
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Applications Information

The LM2907 series of tachometer circuits is designed for
minimum external part count applications and maximum ver-
satility. In order to fully exploit its features and advantages
let's examine its theory of operation. The first stage of opera-
tion is a differential amplifier driving a positive feedback
flip-flop circuit. The input threshold voltage is the amount of
differential input voltage at which the output of this stage
changes state. Two options (LM2907-8, LM2917-8) have
one input internally grounded so that an input signal must
swing above and below ground and exceed the input thresh-
olds to produce an output. This is offered specifically for
magnetic variable reluctance pickups which typically provide
a single-ended ac output. This single input is also fully pro-
tected against voltage swings to £28V, which are easily at-
tained with these types of pickups.

The differential input options (LM2907, LM2917) give the
user the option of setting his own input switching level and
still have the hysteresis around that level for excellent noise
rejection in any application. Of course in order to allow the in-
puts to attain common-mode voltages above ground, input
protection is removed and neither input should be taken out-
side the limits of the supply voltage being used. It is very im-
portant that an input not go below ground without some re-
sistance in its lead to limit the current that will then flow in the
epi-substrate diode.

Following the input stage is the charge pump where the input
frequency is converted to a dc voltage. To do this requires
one timing capacitor, one output resistor, and an integrating
or filter capacitor. When the input stage changes state (due
to a suitable zero crossing or differential voltage on the input)
the timing capacitor is either charged or discharged linearly
between two voltages whose difference is Vc/2. Then in
one half cycle of the input frequency or a time equal to 1/2 f,
the change in charge on the timing capacitor is equal to
Vee/2 x C1. The average amount of current pumped into or
out of the capacitor then is:

v
. _ cc _
T Tig(ave) = €1 x o x (2f)) = Ve x fiy x

The output circuit mirrors this current very accurately into the
load resistor R1, connected to ground, such that if the pulses
of current are integrated with a filter capacitor, then Vg = ic X
R1, and the total conversion equation becomes:

Vo = Vee X fig XCL X R1 x K

Where K is the gain constant—typically 1.0.

C1

sou

SINK CURRENT (mA)
DS007942-51

RCE CURRENT (mA)

DS007942-50
The size of C2 is dependent only on the amount of ripple
voltage allowable and the required response time.

CHOOSING R1 AND C1

There are some limitations on the choice of R1 and C1 which
should be considered for optimum performance. The timing
capacitor also provides internal compensation for the charge
pump and should be kept larger than 500 pF for very accu-
rate operation. Smaller values can cause an error current on
R1, especially at low temperatures. Several considerations
must be met when choosing R1. The output current at pin 3
is internally fixed and therefore Vo/R1 must be less than or
equal to this value. If R1 is too large, it can become a signifi-
cant fraction of the output impedance at pin 3 which de-
grades linearity. Also output ripple voltage must be consid-
ered and the size of C2 is affected by R1. An expression that
describes the ripple content on pin 3 for a single R1C2 com-

bination is:
X o X 1 I pk-pk

It appears R1 can be chosen independent of ripple, however
response time, or the time it takes Vg1 to stabilize at a new
voltage increases as the size of C2 increases, so a compro-
mise between ripple, response time, and linearity must be
chosen carefully.

As a final consideration, the maximum attainable input fre-
quency is determined by V¢, C1 and I,:

v _ Ve
RIPPLE = 3

Iy
f = —
MAX = CTT x Vg

USING ZENER REGULATED OPTIONS (LM2917)

For those applications where an output voltage or current
must be obtained independent of supply voltage variations,
the LM2917 is offered. The most important consideration in
choosing a dropping resistor from the unregulated supply to
the device is that the tachometer and op amp circuitry alone
require about 3 mA at the voltage level provided by the ze-
ner. At low supply voltages there must be some current flow-
ing in the resistor above the 3 mA circuit current to operate
the regulator. As an example, if the raw supply varies from
9V to 16V, a resistance of 470Q will minimize the zener volt-
age variation to 160 mV. If the resistance goes under 400Q
or over 600Q the zener variation quickly rises above 200 mV
for the same input variation.
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Reference Diode

General Description

The LM136-2.5/LM236-2.5 and LM336-2.5 integrated cir-
cuits are precision 2.5V shunt regulator diodes. These
monolithic IC voltage references operate as a
low-temperature-coefficient 2.5V zener with 0.2Q dynamic
impedance. A third terminal on the LM136-2.5 allows the ref-
erence voltage and temperature coefficient to be trimmed
easily.

The LM136-2.5 series is useful as a precision 2.5V low volt-
age reference for digital voltmeters, power supplies or op
amp circuitry. The 2.5V make it convenient to obtain a stable
reference from 5V logic supplies. Further, since the
LM136-2.5 operates as a shunt regulator, it can be used as
either a positive or negative voltage reference.

The LM136-2.5 is rated for operation over —55°C to +125°C
while the LM236-2.5 is rated over a -25°C to +85°C tem-
perature range.

May 1998

National Semiconductor

LM136-2.5/LM236-2.5/LM336-2.5V

The LM336-2.5 is rated for operation over a 0°C to +70°C
temperature range. See the connection diagrams for avail-
able packages.

Features

Low temperature coefficient

Wide operating current of 400 pA to 10 mA
0.2Q dynamic impedance

+1% initial tolerance available

Guaranteed temperature stability

Easily trimmed for minimum temperature drift
Fast turn-on

[ ]
]
[ ]
[ ]
[ ]
]
[ ]
m Three lead transistor package

Connection Diagrams

TO-92
Plastic Package

ADJ + =

DS005715-8

Bottom View
Order Number LM2362-2.5,
LM236AZ-2.5, LM336Z-2.5 or LM336BZ-2.5
See NS Package Number Z03A

TO-46
Metal Can Package

DS005715-20

Bottom View
Order Number LM136H-2.5,
LM136H-2.5/883, LM236H-2.5,
LM136AH-2.5, LM136AH-2.5/883
or LM236AH-2.5
See NS Package Number HO3H

© 1999 National Semiconductor Corporation DS005715
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Absolute Maximum Ratings

(Note 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

Reverse Current
Forward Current
Storage Temperature

15 mA
10 mA
-60°C to +150°C

Operating Temperature Range (Note 2)

LM136 -55°C to +150°C
LM236 -25°C to +85°C
LM336 0°C to +70°C
Soldering Information
TO-92 Package (10 sec.) 260°C
TO-46 Package (10 sec.) 300°C
SO Package
Vapor Phase (60 sec.) 215°C
Infrared (15 sec.) 220°C

See AN-450 “Surface Mounting Methods and Their Effect
on Product Reliability” (Appendix D) for other methods of
soldering surface mount devices.

Electrical Characteristics  (Note 3)
LM136A-2.5/LM236A-2.5 LM336B-2.5
Parameter Conditions LM136-2.5/LM236-2.5 LM336-2.5 Units
Min Typ Max Min Typ Max
Reverse Breakdown Voltage | T,=25°C, Iz=1 mA
LM136, LM236, LM336 2.440 2490 | 2.540 | 2.390 | 2.490 | 2.590 Vv
LM136A, LM236A, LM336B 2.465 2.490 | 2,515 | 2.440 | 2.490 | 2.540 \%
Reverse Breakdown Change | T,=25°C, 2.6 6 2.6 10 mV
With Current 400 PAS<Ig<10 mA
Reverse Dynamic Impedance | To=25°C, Iz=1 mA, f = 100 Hz 0.2 0.6 0.2 1 Q
Temperature Stability Vg Adjusted to 2.490V
(Note 4) Ir=1 mA, Figure 2
0°C<T<70°C (LM336) 1.8 6 mV
—25°C<T,<+85°C 35 9 mV
(LM236H, LM2362)
-25°C < T, < +85°C (LM236M) 7.5 18 mv
—55°C<Ts+125°C (LM136) 12 18 mv
Reverse Breakdown Change [ 400 pA<Iz<10 mA 3 10 3 12 mv
With Current
Reverse Dynamic Impedance | Iz=1 mA 0.4 1 0.4 14 Q
Long Term Stability TA=25°C +£0.1°C, 1g=1 mA, 20 20 ppm
t = 1000 hrs

Note 1: Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. Electrical specifications do not apply when operating the device
beyond its specified operating conditions.

Note 2: For elevated temperature operation, Tj max is:

LM136 150°C
LM236 125°C
LM336 100°C

Thermal Resistance

TO-92

8ja (Junction to Ambient)

180°C/W (0.4" leads)
170°C/W (0.125" lead)

8;, (Junction to Case)

n/a

TO-46 SO-8
440°C/W | 165°C/W
80°C/W n/a

Note 3: Unless otherwise specified, the LM136-2.5 is specified from —=55°C < T < +125°C, the LM236-2.5 from —25°C < T < +85°C and the LM336-2.5 from 0°C

< Tp<+70°C.

Note 4: Temperature stability for the LM336 and LM236 family is guaranteed by design. Design limits are guaranteed (but not 100% production tested) over the in-
dicated temperature and supply voltage ranges. These limits are not used to calculate outgoing quality levels. Stability is defined as the maximum change in Vf from

25°C to Tp (min) or Tp (Max).
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&National Semiconductor

LM340/LM78XX Series

3-Terminal Positive Regulators

General Description

The LM140/LM340A/LM340/LM7800C monolithic 3-terminal
positive voltage regulators employ internal current-limiting,
thermal shutdown and safe-area compensation, making
them essentially indestructible. If adequate heat sinking is
provided, they can deliver over 1.0A output current. They are
intended as fixed voltage regulators in a wide range of
applications including local (on-card) regulation for elimina-
tion of noise and distribution problems associated with
single-point regulation. In addition to use as fixed voltage
regulators, these devices can be used with external compo-
nents to obtain adjustable output voltages and currents.

Considerable effort was expended to make the entire series
of regulators easy to use and minimize the number of exter-
nal components. It is not necessary to bypass the output,
although this does improve transient response. Input by-
passing is needed only if the regulator is located far from the
filter capacitor of the power supply.

The 5V, 12V, and 15V regulator options are available in the
steel TO-3 power package. The LM340A/LM340/LM7800C
series is available in the TO-220 plastic power package, and
the LM340-5.0 is available in the SOT-223 package, as well
as the LM340-5.0 and LM340-12 in the surface-mount
TO-263 package.

September 2001

Features

m Complete specifications at 1A load

m Output voltage tolerances of £2% at T; = 25°C and +4%
over the temperature range (LM340A)

m Line regulation of 0.01% of Vo ¢/V of AV, at 1A load
(LM340A)

® Load regulation of 0.3% of Vq/A (LM340A)

m |nternal thermal overload protection

m |nternal short-circuit current limit

m Output transistor safe area protection

®m P* Product Enhancement tested

Device Output Packages
Voltages
LM140 5,12, 15 | TO-3 (K)
LM340A/LM340 |5, 12, 15 | TO-3 (K), TO-220 (T),
SOT-223 (MP), TO-263 (S)
(5V and 12V only)
LM7800C 5, 8,12, |TO-220 (T)
15

Typical Applications

Fixed Output Regulator

INPUT 0UTPUT

LM340-XX

- GND

C2**

00778101
*Required if the regulator is located far from the power supply filter.

**Although no output capacitor is needed for stability, it does help transient
response. (If needed, use 0.1 pF, ceramic disc).

Current Regulator

00778103

lout = 22 4 |
ouT R1 Q

Alg = 1.3 mA over line and load changes.

Adjustable Output Regulator

M34050
P4l
P:

——o ’

— 022,F q

3 R2
<

00778102
Vour = 5V + (BVIRL + Ig) R2 5V/RL > 3 I,

load regulation (L;) = [(R1 + R2)/R1] (L, of LM340-5).
Comparison between SOT-223 and D-Pak (TO-252)

Packages
= d
=3

b AN
T0-252

00778138

SO0T-223

Scale 1:1

© 2001 National Semiconductor Corporation DS007781
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LM340/LM78XX

Absolute Maximum Ratings

(Note 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

(Note 5)

DC Input Voltage
All Devices except
LM7824/LM7824C
LM7824/LM7824C

Internal Power Dissipation (Note 2)
Maximum Junction Temperature
Storage Temperature Range

35V

40V

Internally Limited
150°C

-65°C to +150°C

LM340A Electrical Characteristics

loutr = 1A, =55°C < T, £ +150°C (LM140A), or 0°C < T, < + 125°C (LM340A) unless otherwise specified (Note 4)

Lead Temperature (Soldering, 10 sec.)
TO-3 Package (K)
TO-220 Package (T), TO-263
Package (S)
ESD Susceptibility (Note 3)

Operating Conditions

Temperature Range (T,) (Note 2)
LM140A, LM140
LM340A, LM340, LM7805C,
LM7812C, LM7815C, LM7808C

300°C

230°C
2 kv

(Note 1)

-55°C to +125°C

0°C to +125°C

Output Voltage 5V 12v 15v
Symbol Input Voltage (unless otherwise noted) 1ov 19v 23V Units
Parameter Conditions Min Typ l\hax Min lep Max Nlin T)l'p M+X
Vo Output Voltage |T; = 25°C 49 5 51 (1175 12 12.25| 147 15 153| V
Pp <15W,5mA <y < 1A 4.8 5.2 | 11.5 125 14.4 156| V
Vuin € Vin € Vmax (75<V,y<20) | (148<sV<27) | (A79<Vy<30)| V
AVg Line Regulation |Il5 = 500 mA 10 18 22 | mVv
AV iy (75<V,y<20) | (148<V<27) | (A79<sVy<30)| V
T,=25C 3 10 4 18 4 22| mV
AV iy (75<V,y<20) | (145<sV<27) | (A75<sVy<30)| V
T,=25C 4 9 10 | mV
Over Temperature 12 30 30 | mV
AV iy 8<Vin<12) (16 <V,y<22) | (20<V,y<26) \%
AVo Load Regulation |T; =25°C |5 mA<Is<15A 10 25 12 32 12 35 | mVv
250 mA <15 £ 750 15 19 21 | mVvV
mA
Over Temperature, 25 60 75 | mV
5mA<is <1A
lo Quiescent T,=25C 6 6 6 | mA
Current
Over Temperature 6.5 6.5 6.5 | mA
Alg Quiescent 5mAs<ipg<1A 0.5 0.5 05| mA
Current
Change T,=25C, o = 1A 0.8 0.8 0.8 | mA
Vuin € Vin € Vmax (75<V,y<20) | (148<V<27) | (A79<Vy<30)| V
lo = 500 mA 0.8 0.8 0.8 | mA
Vuin £ Vin € Vmax (8 <V <25 (15<V,y<30) | (179<V,y<30)| V
N Output Noise TA = 25°C, 10 Hz < f < 100 kHz 40 75 90 puv
Voltage
AViN Ripple Rejection | T; = 25°C, f = 120 Hz, I = 1A 68 80 61 72 60 70 dB
AVouT or f = 120 Hz, 15 = 500 mA, 68 61 60 dB
Over Temperature,
Vuin € Vin € Vmax (8<Viy<18) (15 < V,y £ 25) (185<V,y < \%
28.5)
Ro Dropout Voltage | T; = 25°C, Ig = 1A 2.0 2.0 2.0 \Y
Output f=1kHz 8 18 19 mQ
Resistance
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LM340A Electrical Characteristics  (continued)
loutr = 1A, -55°C < T; < +150°C (LM140A), or 0°C < T; < + 125°C (LM340A) unless otherwise specified (Note 4)

Output Voltage 5V 12v 15v
Symbol Input Voltage (unless otherwise noted) 10v 19v 23V Units
Parameter Conditions Min J[yp l\hax Min TIyp N‘ax Min T*p |V|+X
Short-Circuit T,=25C 2.1 15 1.2 A
Current
Peak Output T,=25C 24 2.4 24 A
Current
Average TC of Min, T; = 0°C, Io = 5 mA -0.6 -1.5 -1.8 mV/°C
Vo
Vin Input Voltage T,=25C
Required to 7.5 14.5 17.5 \%
Maintain
Line Regulation

LM140 Electrical Characteristics  (Note 4)

-55°C < T, < +150°C unless otherwise specified

Output Voltage 5V 12v 15V
Symbol Input Voltage (unless otherwise noted) 1ov 19v 23V Units|
Parameter Conditions Min 'typ Wlax Min 'ltyp M|ax Min T)}p M}ax
Vo Output Voltage T,=25C,5mA<Ig<1A 48 5 52 | 115 12 125|144 15 156 | V
Pp<15W,5mA< |5 < 1A 4.75 525|114 12.614.25 15.75| V
Vi € Vin € Viax (8<Vpn<20) | (155<Vy<27)| (185<V,y< | V
30)
AVg Line Regulation lo =500 mA | T, =25C 3 50 4 120 4 150 [mV
AV (7<Vn<25) | (145<V,y<30)| (175<sVys |V
30)
-55°C < T, < +150°C 50 120 150 | mV
AV (8<Viy<20) | (15<V,y<27) (185<Vy<s |V
30)
lo < 1A T,=25C 50 120 150 [mV
AV (75<Vn<20) | (146<V<27)| (A7.7<Vpys< |V
30)
-55°C < T, < +150°C 25 60 75 |mV
A\ B=V=12) (16<sViy<22) | (20sV<26) | V
AVg Load Regulation T,=25C 5mA<is<15A 10 50 12 120 12 150 |mV
250 mA < Ip £ 750 25 60 75 |mV
mA
-55°C < T, < +150°C, 50 120 150 [mV
5mA<is< 1A
lo Quiescent Current |l < 1A T,=25C 6 6 6 [mA
-55°C < T, < +150°C 7 7 7 |mA
Alg Quiescent Current |5 mA <l < 1A 0.5 0.5 0.5 [mA
Change T;=25C, I < 1A 0.8 0.8 0.8 [mA
Vi € Vin € Vivax (8<Viy<20) | (15<V,y<27) (185<Vy<s |V
30)
lo = 500 mA, -55°C < T, < +150°C 0.8 0.8 0.8 |mA
Vi € Vin € Viax (8<Vn<25) | (15<V,y <30) (185<V, < | V
30)
Vy Output Noise T =25°C, 10 Hz < f < 100 kHz 40 75 90 uv
Voltage
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LM340/LM7800C Electrical Characteristics  (Note 4) (Continued)
0°C < T, < +125°C unless otherwise specified

Output Voltage 5V 12v 15v
Symbol Input Voltage (unless otherwise noted) 10V 19v 23V Units
Parameter Conditions Min| Typ |Max Min |Typ |Max Min ITyp r\/lax
lo €500 mA, 0°C < T, < +125°C 1.0 1.0 1.0 [ mA
Vuin < Vin € Viax (7<sVn<25) | (145<V< | (17.5<V,<30) V
30)

Vn Output Noise Ta = 25°C, 10 Hz < f < 100 kHz 40 75 90 pv
Voltage
Ripple Rejection lo<1A, T, = 62 80 55 72 54 70 dB

25°C
AV|N
TOUT f=120 Hz or lo <500 mA, 62 55 54 dB
0°C < T, <+125°C
Vuin € Vin € Viax (8<Vn<18) |(15<V,y<25) | (185<V,y< Y
28.5)

Ro Dropout Voltage T,=25C, o =1A 2.0 2.0 2.0 \%
Output Resistance |f = 1 kHz 8 18 19 mQ
Short-Circuit Current | T, = 25°C 21 15 1.2 A
Peak Output T,=25C 2.4 2.4 2.4 A
Current
Average TC of Vgt [0°C < T; < +125°C, I = 5 mA -0.6 -15 -1.8 mv/°C

Vin Input Voltage T,=25C, I < 1A
Required to 7.5 14.6 17.7 Y
Maintain
Line Regulation

Note 1: Absolute Maximum Ratings are limits beyond which damage to the device may occur. Operating Conditions are conditions under which the device functions
but the specifications might not be guaranteed. For guaranteed specifications and test conditions see the Electrical Characteristics.

Note 2: The maximum allowable power dissipation at any ambient temperature is a function of the maximum junction temperature for operation (Tjyax = 125°C
or 150°C), the junction-to-ambient thermal resistance (834), and the ambient temperature (Tp). Ppmax = (Tamax — Ta)/63a. If this dissipation is exceeded, the die
temperature will rise above T jyax and the electrical specifications do not apply. If the die temperature rises above 150°C, the device will go into thermal shutdown.
For the TO-3 package (K, KC), the junction-to-ambient thermal resistance (634) is 39°C/W. When using a heatsink, 63, is the sum of the 4°C/W junction-to-case
thermal resistance (8;c) of the TO-3 package and the case-to-ambient thermal resistance of the heatsink. For the TO-220 package (T), 834 is 54°C/W and 6;c is
4°C/W. If SOT-223 is used, the junction-to-ambient thermal resistance is 174°C/W and can be reduced by a heatsink (see Applications Hints on heatsinking).

If the TO-263 package is used, the thermal resistance can be reduced by increasing the PC board copper area thermally connected to the package: Using 0.5 square
inches of copper area, 835 is 50°C/W; with 1 square inch of copper area, 8;ais 37°C/W; and with 1.6 or more inches of copper area, 834 is 32°C/W.

Note 3: ESD rating is based on the human body model, 100 pF discharged through 1.5 kQ.

Note 4: All characteristics are measured with a 0.22 pF capacitor from input to ground and a 0.1 pF capacitor from output to ground. All characteristics except noise
voltage and ripple rejection ratio are measured using pulse techniques (t,, < 10 ms, duty cycle < 5%). Output voltage changes due to changes in internal temperature
must be taken into account separately.

Note 5: A military RETS specification is available on request. At the time of printing, the military RETS specifications for the LM140AK-5.0/883, LM140AK-12/883,
and LM140AK-15/883 complied with the min and max limits for the respective versions of the LM140A. At the time of printing, the military RETS specifications for
the LM140K-5.0/883, LM140K-12/883, and LM140K-15/883 complied with the min and max limits for the respective versions of the LM140. The LM140H/883,
LM140K/883, and LM140AK/883 may also be procured as a Standard Military Drawing.

www.national.com
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General Description

The LM79XX series of 3-terminal regulators is available with
fixed output voltages of —5V, —8V, —12V, and —15V.
These devices need only one external component—a com-
pensation capacitor at the output. The LM79XX series is
packaged in the TO-220 power package and is capable of
supplying 1.5A of output current.

These regulators employ internal current limiting safe area
protection and thermal shutdown for protection against vir-
tually all overload conditions.

Low ground pin current of the LM79XX series allows output
voltage to be easily boosted above the preset value with a
resistor divider. The low quiescent current drain of

&National Semiconductor

November 1994

LM79XX Series 3-Terminal Negative Regulators

these devices with a specified maximum change with line
and load ensures good regulation in the voltage boosted
mode.
For applications requiring other voltages, see LM137 data
sheet.

Features

® Thermal, short circuit and safe area protection
W High ripple rejection

| 1.5A output current

B 4% tolerance on preset output voltage

Connection Diagrams

TO-220 Package
INPUT

[ ————— OouTPUT
O [ ————— INPUT
O ————— GROUND

TL/H/7340-14

Front View

Order Number LM7905CT, LM7912CT or LM7915CT
See NS Package Number TO3B

Typical Applications

Fixed Regulator

L1 1.

= — 2.2uF - 1uF
GND
INPUT N mraxxer [L ouTPUT
TL/H/7340-3

*Required if regulator is separated from filter capacitor by
more than 3”. For value given, capacitor must be solid
tantalum. 25 uF aluminum electrolytic may be substituted.

TRequired for stability. For value given, capacitor must be
solid tantalum. 25 uF aluminum electrolytic may be substi-
tuted. Values given may be increased without limit.

For output capacitance in excess of 100 uF, a high current
diode from input to output (1N4001, etc.) will protect the
regulator from momentary input shorts.

©1995 National Semiconductor Corporation TL/H/7340

RRD-B30M115/Printed in U. S. A.
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Absolute Maximum Ratings (note 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.
Input Voltage

(Vo = —5V)

(Vo = —12Vand —15V)

—25V
—35V

Input-Output Differential
(Vo = —5V)

(Vo = —12Vand —15V)
Power Dissipation (Note 2)
Operating Junction Temperature Range
Storage Temperature Range
Lead Temperature (Soldering, 10 sec.)

25V
30V

Internally Limited
0°Cto +125°C
—65°Cto +150°C
230°C

Electrical Characteristics conditions unless otherwise noted: loyt = 500 mA, Cjy = 2.2 uF, Gout = 1 pF,

0°C < Ty < +125°C, Power Dissipation < 1.5W.

Part Number LM7905C
Output Voltage —5V .
Units
Input Voltage (unless otherwise specified) —10V
Symbol Parameter Conditions Min Typ Max
Vo Output Voltage Ty = 25°C —4.8 —5.0 —5.2 \
5mA < loyt < 1A, —4.75 —5.25 \
P < 15W (—20 < V|N < —7) Vv
AVp Line Regulation Ty = 25°C, (Note 3) 8 50 mV
(—25<V|NE —7) \Y
2 15 mV
(—12<V|N< —8) \Y
AVop Load Regulation Ty = 25°C, (Note 3)
5mA < loyT < 1.5A 15 100 mvV
250 mA < loyt < 750 mA 5 50 mV
la Quiescent Current Ty = 25°C 1 2 mA
Alg Quiescent Current With Line 0.5 mA
Change (=25 <V|NE —T7) \"
With Load, 5 mA < gyt < 1A 0.5 mA
Vn Output Noise Voltage Ta =25°C,10Hz < f < 100 Hz 125 wv
Ripple Rejection f=120Hz 54 66 dB
(—18<V|N< —8) \Y
Dropout Voltage Ty = 25°C, oyt = 1A 1.1 \"
lomAX Peak Output Current Ty = 25°C 2.2 A
Average Temperature louT = 5mA, 0.4 mV/°C
Coefficient of 0C < Ty<100°C
Output Voltage
Typical Applications (continued)
Variable Output
--T—+ c3* L -L_
—p— 254F Rl
0 c2
22,F —Lt P LA
— SOLID
TANTALUM
GND

SoLID —
TANTALUM |
INPUT O—= N
*Improves transient response and ripple rejection. Do not increase beyond 50 uF.
R1 + RZ)
R2
Select R2 as follows:

LM7905CT 3000

LM7912CT 750Q
LM7915CT 1k

LM79XXCT

Vout = VseT (

ouTPUT

TL/H/7340-2
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Electrical Characteristics (continued) Conditions unless otherwise noted: oyt = 500 mA, Gy = 2.2 WF,

Cout = 1 uF, 0°C < Ty < +125°C, Power Dissipation = 1.5W.

Part Number LM7912C LM7915C
Output Voltage —12v —15V .
Units
Input Voltage (unless otherwise specified) —19V —23V
Symbol Parameter Conditions Min | Typ | Max Min | Typ | Max
Vo Output Voltage Ty = 25°C -115 —-120 —125| —144 —-150 -—15.6 \"
5mA < loyt < 1A, —-11.4 —12.6 | —14.25 —15.75 "
P < 15W (—27 < V|y £ —14.5) (=30 < V|y £ —17.5) \"
AVo Line Regulation Ty = 25°C, (Note 3) 5 80 5 100 mV
(—30 < V|y £ —14.5) (—30 < V|y< —17.5) "
3 30 3 50 mV
(—22 < VN < —16) (—26 < VN <—20) \
AVo Load Regulation Ty = 25°C, (Note 3)
5mA < loyt < 1.5A 15 200 15 200 mV
250 mA < lpyT < 750 mA 5 75 5 75 mV
la Quiescent Current Ty = 25°C 1.5 3 1.5 3 mA
Alg Quiescent Current With Line 0.5 0.5 mA
Change (—30 < V|y £ —14.5) (=30 <V|y < —17.5) Vv
With Load, 5 mA < oyt < 1A 0.5 0.5 mA
Vi Output Noise Voltage | Tpo = 25°C, 10 Hz < f < 100 Hz 300 375 nv
Ripple Rejection f=120Hz 54 70 54 70 dB
(—25 < V|y £ —15) (—30 < V|y< —17.5) "
Dropout Voltage Ty = 25°C, loyt = 1A 1.1 1.1 \%
lomax | Peak Output Current | T; = 25°C 22 2.2 A
Average Temperature | loyT = 5 mA, —0.8 -1.0 mV/°C

Coefficient of
Output Voltage

0C < Ty < 100°C

Note 1: Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. Operating Ratings indicate conditions for which the device is
intended to be functional, but do not guarantee Specific Performance limits. For guaranteed specifications and test conditions, see the Electrical Characteristics.

Note 2: Refer to Typical Performance Characteristics and Design Considerations for details.

Note 3: Regulation is measured at a constant junction temperature by pulse testing with a low duty cycle. Changes in output voltage due to heating effects must be
taken into account.

Typical Applications (continued)

Dual Trimmed Supply
+INPUT O—g—] LM340-5 | O +5.0V
GND
240 <
< D1
0.22 uF == MWA—PS 1k 1N4001
<>
< 33
o 9 O COM
<; +
T 3 THE 2 py
et o 470 -
0 0S5k A oo
vy '<
GND
-INPUT O—8—]  LM7905 == 4 O -5.0V

TL/H/7340-4
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TLO71, TLO71A, TLO71B, TLO72
TLO72A, TLO72B, TLO74, TLO74A, TLO74B -45
LOW-NOISE JFET-INPUT OPERATIONAL AMPLIFIERS

SLOS080D — SEPTEMBER 1978 — REVISED AUGUST 1996

® | ow Power Consumption

® \Wide Common-Mode and Differential
Voltage Ranges

® |ow Input Bias and Offset Currents
Output Short-Circuit Protection

® |ow Total Harmonic Distortion
0.003% Typ

description

Low Noise L
Vp =18 nV/VHz Typ at f = 1 kHz

High Input Impedanc e ... JFET Input Stage
Internal Frequency Compensation
Latch-Up-Free Operation

High Slew Rat e ... 13 V/us Typ

Common-Mode Input Voltage Range
Includes V cc+

The JFET-input operational amplifiers in the TLO7_ series are designed as low-noise versions of the TLO8
series amplifiers with low input bias and offset currents and fast slew rate. The low harmonic distortion and low
noise make the TLO7_ series ideally suited for high-fidelity and audio preamplifier applications. Each amplifier
features JFET inputs (for high input impedance) coupled with bipolar output stages integrated on a single
monolithic chip.

The C-suffix devices are characterized for operation from 0°C to 70°C. The I-suffix devices are characterized
for operation from —40°C to 85°C. The M-suffix devices are characterized for operation over the full military
temperature range of —55°C to 125°C.

AVAILABLE OPTIONS

PACKAGE
TA Viomax SMALL CHIP CERAMIC | CERAMIC | PLASTIC PLASTIC TSSOP FLAT
AT 25°C | OUTLINE | CARRIER DIP DIP DIP DIP PACKAGE PACKAGE
)t (FK) () (JG) (N) (P) (PW) (W)
10mv |TLO71CD TLO71CP | TLO71CPWLE
6mV | TLO71ACD — — — — TLO71ACP — —
3mv | TLO71BCD TLO71BCP —
0°C to 10mv | TLO72CD TLO72CP | TLO72CPWLE
20°C 6mV | TLO72ACD — — — — TLO72ACP — —
3mv | TLO72BCD TLO72BCP —
10mv | TLO74CD TLO74CN TLO74CPWLE
6mV | TLO74ACD — — — TLO74ACN — — —
3mv | TLO74BCD TLO74BCN —
0 TLO71ID — TLO71IP
“;%OCCIO 6emv | TLO72ID — — — — TLO72IP — —
TLO74ID TLO74IN —
_55°C 1o 6 mV TLO71IMFK — TLO71IMIG — — —
125°C 6 mV — TLO72MFK — TLO72MJIG — TLO72MP — —
9mv TLO74MFK | TLO74MJ — TLO74MN — TLO74MW

tThe D package is available taped and reeled. Add the suffix R to the device type (e.g., TLO71CDR). The PW package is only available left-ended
taped and reeled (e.g., TLO72CPWLE).

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

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. Production processing does not necessarily include

testing of all parameters.

J@ TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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TLO71, TLO71A, TLO71B, TLO72

-46 TLO72A, TLO72B, TLO74, TLO74A, TLO74B
LOW-NOISE JFET-INPUT OPERATIONAL AMPLIFIERS
SLOS080D — SEPTEMBER 1978 — REVISED AUGUST 1996
TLO71, TLO71A, TLO71B TLO72, TLO72A, TLO72B TLO74, TLO74A, TLO74B
D, JG, P, OR PW PACKAGE D, JG, P, OR PW PACKAGE D, J, N, OR PW PACKAGE
(TOP VIEW) (TOP VIEW) TLO74 ... W PACKAGE
(TOP VIEW)
OFFSETN1 [ 1 o 8|l NC 10UT [} 2 o 8] Vee + )
IN-[] 2 71 Vees 1IN-[| 2 7[] 20UT 10UT[]1 ~ 14[] 40UT
IN+ [] 3 6] ouT 1N+ [ 3 6 [] 2IN- 1IN-[] 2 13[] 4IN-
Vee- [} 4 5[] oFFsET N2 Vee- [] 4 5] 2IN+ 1N+[fs 2] 4N+
Vee +[] 4 1] Vee -
2IN+[] 5 10[] 3IN+
2IN-[] 6 9] 3IN—
20UT([] 7 s[] 3ouT
TLO71 TLO72 TLO74
FK PACKAGE FK PACKAGE FK PACKAGE
(TOP VIEW) (TOP VIEW) (TOP VIEW)
= 5 6 5 5
= O [SNSNO) z opZ
qu 4 9 z 9 z = 9 z Qr <
O & OO O / LILJLJLJL] / LILJLJLJL]
(55 1 210 1N-[] 5 17[] 20Ut NC [1s 17[ NC
NC ]4 18[JNC NC :IG 16| NC Vees ]6 16} Vee -
IN- 15 17} Vee+ 1N+ [] 7 15[] 2IN- NC []7 15[] NC
NC [ e 16[] NC NC [] 8 14 NC 2IN+ [] 8 14[] 3N+
IN+ []7 15[ ouT 9 10 11 12 13 910 11 12 13
NG ]8 4 NC I_II_III_II_II_I o I I o o |
9 10 11 12 13 L4210 L5 9K
zZ0z2Z2z Z>D5=2>02
e O~ & N0 " 0®
0o loxo > No®
Z20z2Z2z=z
O~
> W
0
LL
LL
o)
NC — No internal connection
symbols
TLO71
TLO72 (each amplifier)
OFFSET N1 TLO74 (each amplifier)
IN+ IN+ +
ouT ouT
IN- IN- -

OFFSET N2

{’? TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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TLO71, TLO/1A, TLO71B, TLO72

TLO72A, TLO72B, TLO74, TLO74A, TLO74B n-a4a7
SLOS080D — SEPTEMBER 1978 — REVISED AUGUST 1996
electrical characteristics, V. cc+ = +15 V (unless otherwise noted)
TLO71M
TLO74M
PARAMETER TEST CONDITIONST Ta¥ TLO72M UNIT
MIN  TYP MAX MIN  TYP MAX
25°C 3 6 3 9
Vio Input offset voltage Vo =0, Rg=50Q mvV
Full range 9 15
Temperature coefficient of _ _ o
avio input offset voltage Vo =0, Rg=50Q | Full range 18 18 pv/ec
25°C 5 100 5 100 pA
llo Input offset current Vo=0
Full range 20 20 nA
. 25°C 65 200 65 200 pA
B Input bias currentt Vo=0
50 50 nA
Common-mode input 12 12
VICR o P 25°C 11 to 11 to v
gerang 15 15
] R =10kQ 25°C +12 +13.5 +12 +13.5
Vou Maximum peak output RL> 10 kO 12 12 Vv
voltage swing Full range
RL=22kQ +10 +10
_si i i 25°C 35 200 35 200
AVD Large-signal .d'lfferentlal Vo=$10V, RL22kQ vimv
voltage amplification 15 15
Bq Unity-gain bandwidth Ta=25°C 3 3 MHz
f Input resistance Ta=25°C 1012 1012 Q
C -mode rejecti V|c = Vicrmin,
CMRR ommon-mode rejection IC= 7ICR 25°C 80 86 80 86 dB
ratio Vo =0, Rs=50Q
Supply-voltage rejection Vcc=+9Vto15YV, .
ksVR ratio (AVec +/AV0) Vo =0, rRg=s500 | *°°C 80 86 80 86 dB
Icc Supply current (each Vo =0, No load 25°C 14 25 14 25| mA
amplifier)
Vo1/Vo2 Crosstalk attenuation Ayp = 100 25°C 120 120 dB

T Input bias currents of a FET-input operational amplifier are normal junction reverse currents, which are temperature sensitive as shown in

Figure 4. Pulse techniques must be used that will maintain the junction temperature as close to the ambient temperature as possible.

 All characteristics are measured under open-loop conditions with zero common-mode voltage unless otherwise specified. Full range is
Tp =-55°C to 125°C.

{’? TEXAS

INSTRUMENTS
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TLO71, TLO71A, TLO71B, TLO72
-48 TLO72A, TLO72B, TLO74, TLO74A, TLO74B
LOW-NOISE JFET-INPUT OPERATIONAL AMPLIFIERS

SLOS080D — SEPTEMBER 1978 — REVISED AUGUST 1996

operating characteristics, V. cc+=%15V, Tp = 25°C

TLO7xXM ALL OTHERS
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX MIN TYP MAX
. . V=10V, RL =2kQ
SR Slew rate at unity gain C| = 100 pF, See Figure 1 5 13 8 13 V/us
t Rise time overshoot Vi=20mv, Rl =2kQ, 0.1 0.1 Hs
r factor CL =100 pF, See Figure 1 20% 20%
i i i f=1kHz 18 18 nViVHz
v, Equivalent input noise Rs =200
voltage f=10 Hz to 10 kHz 4 4 v
In El?rf'evr?tlem nputnoise | oo =200, f= 1 kHz 0.01 0.01 DANFZ
. Virms =6V, Ayp =1,
THD g‘izgrzz:]mon'c RL =2 kQ, Rg<1kQ, 0.003% 0.003%
f=1kHz
PARAMETER MEASUREMENT INFORMATION
10 kQ
Vo 1kQ
V) n N
Vo

Figure 1. Unity-Gain Amplifier

TLO71
IN—
N2
IN+
1.5kQ
Vce-

Figure 3. Input Offset Voltage Null Circuit

RL I C| =100 pF

Figure 2. Gain-of-10 Inverting Amplifier
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o Kardioyoc “CWMDL”

ITepéyer 10 mpodypappoe C.W.M.D.L. oe popon setup (gyxotdotoong). [
eykatdotaon tov C.W.M.D.L. anAd mnyaivete 6° ovtOV TOV KATAAOYO, KAVTE STAO

KMK 010 Setup.exe Kot akoAovVONGTE TIG 0ONYiEC.

o Kardioyoc “Data Sheet”

ITepéyer 1o minpn Data Sheets tov onuaviikdtepov  eEapmudTov  TOL
yxpnoponomdnkay ¢’ avt v gpyacio o *.pdf format. [To avaivtikd eivor:
2601.pdf: To mAiqpeg Data Sheet Tov ontodiakdntn 2601.

DS5000t.pdf: To minpeg Data Sheet tov pikpogieyktny DS5000 (T).

HIH3605.pdf: To minpeg Data Sheet Tov cucOnnpiov vypaciog HIH3605.
LM2917.pdf: To miqpeg Data Sheet tov petatpoméo amnd cvyvotta ce Tdon
LM2917.

LM336.pdf: To mipeg Data Sheet tng nnyng téong avagopdg LM336.

LM35.pdf: To mipeg Data Sheet tov arcOntmpiov Beppokpaciog LM35.

LM?741.pdf: To mifpeg Data Sheet tov telectikod evioyvt) LM741.

LM78XX pdf: To mipeg Data Sheet twv otabepomomtodv BeTikng téong g oepdg
LM78XX.

LM79XX pdf: To miqpeg Data Sheet tov otabepomomtdv apvnTIKNG TAONG TNG
oelpag LM79XX.

MAXI158.pdf: To miqpeg Data Sheet tov petatponéo amd ovaloyikd € YneuoKod
MAX158.

MAX233.pdf: To miqpeg Data Sheet tov Driver/Receiver MAX233 kot yevikd twv
Drivers/Receivers g etarpiogc MAXIM.

NPP-301.pdf: To mipeg Data Sheet Tov atsOntnpiov nieong MPP-301.

TLO7X pdf: To mAnpeg Data Sheet tov tedeoctikmv evioyvtov TLO71, TLO72 xo
TLO74.

Wind1899.pdf: To miqpeg Data Sheet tov avepopérpov tomov 40 g NRG Systems

o Karaioyoc “Manuals”

[Tepiéyet 1o eyyepidio ypnong tov pkpogreyktn DS5000 (T) oe popen pdf (sivar to
apyeio “DS5000guide.pdf”), eyyepiow ypnong tov mpoypaupotoc KIT g Dallas
(etvan to apyeioa “After KIT.htm”, “kit(1).doc” wxou “Using the DS5000 Series
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Microcontroller.htm™) kot ypnolUeg EPOTACEIS — AMOVINGELS YO TOV HKPOEAEYKTN|

8051 (givar to apyeio “8051 microcontroller FAQ.htm™).

o Kardaioyoc “Project”

O xatdroyog avtdg mepiéyel OAa To apyeion Tov givor amapaitnta yio TNV LAOTOINOM
avtg TG epyaociag. Ilepiéyet akdpa to TANPeg Kelevo avTng TG epyaciog o€ Lopen
pdf mov &ivai to apyeio “Project.pdf™ .

Ytov vmokatdioyo “Images” vrmépyovv owtoypagiec g ovokevng (OAeg ot
QOTOYPAPIEC TNG CLOKEVNG TANV TOL OVEUOUETPOL £xovv Tpafnytel omd TOvV K.
lodvvn Apakovin.)

Ytov vrokatdroyo “Microcontroller” vrdpyel 10 TPOYPAUUE TOL €ivol POPTOUEVO
oToV KpogAeyKTn o€ *.asm format (wmdl.asm) kot g *.hex format (wmdl.hex).
>1ov vrokatdroyo “Protel” vrdpyet to apyeio “Project.ddb”. Avtd eivar éva apyeio
tov mpoypappatog “Protel 99SE” 1o omoio mepiéyet Ola to GYNUOTIKE Kot TO.
TUTOUEVO KUKAMUOTA TG CLGKELVTC.

Ytov vrokatdrloyo “Visual Basic” vmdpyel o anyaiog KOOKAG TOV TPOYPAULATOS

CWMDL nov givan ypauuévo oe yhwooo Visual Basic.

o Kardioyoc “Tools”

[Tepéyet ta eENg TpoypappaToL:
8051 C compiler: Eivon éva Demo evog mohd kadoh C Compiler yio 10 pikpogieykt

8051.

Acrobat 4. TIpoypapupa yio v avdyvoon opyeiov *.pdf

ED95setup: "Evo. moA0d Kahd TpoOypoppa yioo cuvtaln, HeTtayAdttion (compiling) kot
eCopoimon mpoypappdtov yio tov pkpoeieykt 8051.

Winzip702: To yvootd Tpdypaplo. Yo GOUTIECT) — ATOGLUTIEST apyeimV.

To npoypaupa KIT mov Bpioketar otov vrokatdioyo “KIT” kou givor to epyadeio pe
10 omoio mpoypappatiCetor o DS5000(T). Iepiéyet axdpo Kot peptkd epyaireia yo to
KIT otov vrokatdioyo “kit tools”.

O vmokatdroyog “Simulators” mepiéyer téocepa mpoyphupota yuoo eEopoimon

TPOYPOUUATOV TOV pKpoeAeykTh 8051.



o Kardioyoc “Weather”

[Tepiéyer  ypfowes mAnpoeopies (vmokatdroyog “info”) wor  @oTOypOa@ieg

(vmokatdAoyog “images”) yio TOV KopO Kol T LETEMPOLOYIaL.
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Fahrenheit BOIma
Gireh 0 160° 200° 745
| | i R ] |
| | I I '
—40* =2 60" £ [1]1#

Belsius

2ynuo I 1: Avuororyio tnc klivoxoc Celsius ue v kAiuoxo Fahrenheit.

Mertatponn and Fahrenheit oe Celsius: 7, = % (T, —32)

, o, . . 9
Meratponn and Celsius o Fahrenheit: 7). = 3 T.+32
Tc = Oeppokpacia e Pabuovg Celsius
Tr = O¢epuokpacia oe fabuovg Fahrenheit
PSI In.H,O In.Hg K Pascal | millibar | CmH,0O mmHg
PSI 1,000 27,681 2,036 6,8948 68,948 70,309 51,715

In.H,O 3,6126 x 107 1,000 7,3554x 107 | 0,2491 2,491 2,5400 1,8683

In.Hg 0,4912 13,595 1,000 3,3864 33,864 34,532 25,400
KPascal 0,14504 4,0147 0,2953 1,000 10,000 | 10,01973 | 7,5006
millibar 0,01450 0,40147 0,02953 0,100 1,000 1,01973 | 0,75006

CmH,0 1,4223 x 107 0,3937 | 2,8958 x 10* | 0,09806 0,9806 1,000 0,7355

mmHg 1,9337 x 10 0,53525 | 3,9370x "% | 0,13332 1,3332 1,2595 1,000

Hivoxoc [ 1 Hivoxoc uetatpomnc twv Hovadwy usTpnonc e mieonc

[Mopatnpnoeig ya tov wivako II.1: PSI = Pounds per Square Inch : 2 otovg 39° F, 3
otovg 32° F, 4 otovg 4° C, 5 otoug 0° C.
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KAIMAKA Beaufort 'TA TON ANEMO XTHN =ZHPA

BAGMOZX
KA. | XAPAKTHPIEMOX | W 3E | XE *E  IENIAPAZH STHN ZHPA
BEAUFORT €l kmv/h
0 Amvoun <1 0-0.2 1 Amvola o Kamvog vydvetal
Calm KaTaKOPLOQ
Xyxed6v Amvolo H 61e00vvon tov avépov gaiveton omd
1 . . 1-3 0.3-1.5 1.5 . . . .
Light Air TOV KOTTVO Kot OYL 0O TOV OVELODEIKT.
'"Avepog a1e6ntdg 610 MPOdSWTO. Ta
2 [ToAb acBevig Light breeze 4 -6 1.6-3.3 6-11 QUM TV dévopwv Bpoilovv Kat o
avepodeikTng Kiveitat.
Acevic Ta @OALO Kot ToL IKpd KAWVAPL0L TOV
3 Genile Breeze 7-8 34-54 12-19 68v6p,cov Bpchovrrou o€ ovvext kivnon.
O GVELOG TEVIMVEL UIKPT GNUAO.
4 Xxedov Métprog 11-16 5579 | 20-28 (0] Gvepog onkdvel okévn Ko QOAAQL
Moderate breeze xaptov. Kivel pucpd dévdpa.
Métptoc Mukpd dévdpa pe euAla apyilovv va
5 Fresh Breoze 17-21 8.0-10.7] 29-38 |xwovvror Xyn ua’u(;oth Kopotido og
Mpveg.
Kwovvtot peydia khadid SEvopmv.
6 Ioyvpodc 22-27 |108-13.8] 39-49 Alcouysra} ouptyuds ota rn?»eypa(pma
Strong breeze ovppata. Ot opmpéieg
APNOLOTOLOVVTOL LE SVGKOMAL.
, , Ta 3évdpa Ktvovvtat orokAnpa. To
7 Zyedv Buehrdoong 28 -33 [13.9-17.1] 50-61 | avriBeto otov dvepo Padiopa yiverol
Near Gale ,
SVGKOALL.
, Opavel pKpa KAOVAPLL SEVIPmV.
8 QU%;“]CZ ong 34-40 [17.2-20.7] 62-74 Ievikd epmodilet 1o avtifeto otov
avepo Badioua.
, , Ipokoarobvton pikpég {nwég o
9 Tord Guertoong 41 -47 20.8-24.4] 75-88 KATOoKEVEG. Avaprdlovtatl TAvol
Strong gale , ,
Kamvod ool Kot KEPOUIOLAL.
Zrdvio TopaTnPEITOL 6TO E0OTEPIKO
10 Ovela 48-55 045084l 29-102 ™mg Enpac. stplgo)vsm Ssvéripu Ko
Storm nmpoevel peydieg {nwég o
KOTOOKEVEG.
11 chupn Bvedha s6-63 |285-326| 103-117 IToAd OMAVIO TAPATNPELTOL. T'ivovton
Violent Storm TOAD peyddeg Cnpiéc.
12 Topdvos 64 + 327+ | 117+
Hurricane

Iivarxoc I".2: KAiuaxo Beaufort yia tov aveuo oty Enpa
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KAIMAKA Beaufort T'TA TON ANEMO XTH OAAAXYAY

BAGMOX KONTA XE AKTEZ 1 2E | YPOX KYMATOX
KAIM. YTO ANOIXO ITEAATOX KAEIZTEX OAAAX. ¥TO ANOIXTO ngg%giﬁ?gg z
BEAUFORT IMEPIOXEX MMEAATOX (uétpa)
Tonvn (Zav
0 B34A0Go0 KOTOTTPIKN ToAnvn 0 KaBpEmg)
Calm (Glassy)
1 YymuatiCovran putideg pe kopueés yopic |0 dvepog poic mov pmopei va 0-01 Todvn( pe potideg)
appo. KIVNOEL TOL YOPOKALKAL. Calm (Rippled)
Mukpd kopotidw yopunid aAAd apketd © UVEHOS yepiceLTa THVIG OTe ,
. . , , YOPOKALKO, TTOV UITOPOVV VO Hpepun
2 oynuaticpéva. Ot KopueEg Tovg ivar Agieg , , 0.1-0.5
. kwnBodv pe TayvTa 1-2 Smooth (Wave less)
Kat dgv omalovy. j
Kopfovc.
Ta yapoxdika apyilovv va
3 Meydha kvpoaridia. Ot kopueég apyiCovv va fyépvouv de&id-apiotepd kot vol 0.5-1.25 Atyo Topoyuévn
onalovv kat gppavifetorl Aeiog appoc. KwvovvTot pe tayvtnta 3-4 o Slight
Koupovc.
Miukpd KOpHOTO TOV YIVOVTOL LOKPOTEPQ. Ixavomomtikdg Gvepog yuo . .
3-4 Agvkoi agpol pe Oyn TOAADOV AEVKOV yapokdika. Povokdvouy OAa 1-1.5 ZXS.BOV TopaynEvn
. . . Slight Moderate
mpoPdtmv. TOL TTOVLGL TOVG KO YEPVOLV
Métpla kOpota pe coen empunkn popen. | Ta wapokdike palevovv Atyo Tapaypévn
4 . ) , , ; 1.25-2.5
Evdeyouévag dnpovpyia mrodov(yekao o). TOL TOVLL. Moderate
Meyoho Kopota ap’xu;om'/ Ve oXMK gn,(;ovrou. Ta yapokdiko dimhodévovy Kopatddong
5 Kopveég pe Agvkod appd. ITibavoi mitviot . . . 2-5.4
] (novddpovv) to peydia Tovid. Rough
(yekoopotl).
H 8dAacca povokdvet kot Aevkdg appog and| To wapokdika mapapévouy
6 Kkopata mov ordlovv apyilel vo mapacvpetar | 6TO AMpdv Kot Keiva Tov 4.6 oAb xopatddng
Kot va oynuortiovrot pafémoelg Katd Bpiokovtol ot BdAacca Very Rough
S1e00vven Tov avEUOL. TpafEPoOVOLV.
Metping vynAd KdpoTo TEPIGGOTEPO
emunkn. Ta dkpa TOV KOPLPOV TOV KUUATOV . . . ,
6-7 Opavovron kot yiveran witvhog. O appog Oha a yop oraua éarvovv 010 5.5-5.7 ZyEOOV Tpucup w)§ng
, . ; . L0 KOVTIVO APAVL. Very rough too high.
mapocvpetat kot oynpatiet papddoels katd
™ S1evBuvon Tov avépov.
Yynid kopoto. [ukvég pafdmaoeilg appov
Katd mv SISUGDYGT] OV aVEHOV. Ot KOpUQES Tpcopddng
7 TV KOUATOV opyilovV Vo YEPVOLV VO, TEGTOVV] 6-11 :
. . . A High
kot var kudiovtat. O mitvhog givor dvuvatd va
ennpedlet v opatdTO.
[ToAD vyMAG KOpOTO pe HOKPLEG AOPDIELS
payes. O aepds Tov ival TOAD TEPLGGOTEPOG
TOPACVPETOL GE TUKVEG AEVKES PaPODCELG
7.8 KoTd Tt S1evBvven tov avépov. H emedveia 8_125 [ToAD Tpkv NG
™mg Bdhacoag eivotl 6to ovvoro Aevkn. To ’ High to very high
OTAGLUO Kol KOAGUO TV KOPLODV TMV
KopdTev yiveton évtovo kot Biowo. H
opatdtro ennpedletor.
E&aupetikd vynAd kopoto.(H 0éo mhoiov
UIKPNG KoL pecaiog ympnTikdT TS 160G Yo
AMyn dpa va yévovtal Ticm amd to kopoto).H
] BdAacco kaAvmTeTal TEAElMG 0mTd Aevkovg 11-14 Aypu
a@POVS TOL EMUNKVVOVTAL KOTA TNV Very High
devBuvon tov avépov. Iavtov ta dkpa Tmv
KOPLODOV TOV KLUATOV BPICKOVTOL GE 0PPMOON
kotdotoon. H opatdémrta ennpedleton.
o a€pag efva YEUGTOg e appo Kat nm?ko. H Toko Aypia
9 BdAacca eivar eviehmds Aevkn. H opatdmta 14+
Phenomenal

EMNPEALETOL ONUOVTIKG.
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METABOAH GEPMOKPAZXIAY — [IIEXHYE - IYKNOTHTAX AEPA
XE XXEXH ME TO YYOMETPO
Height Temperature Pressure Density
(m) © (hPa) (Kg/m3)
0 15.0 1013 1.2
1000 8.5 900 1.1
2000 2.0 800 1.0
3000 -4.5 700 0.91
4000 -11.0 620 0.82
5000 -17.5 540 0.74
6000 -24.0 470 0.66
7000 -30.5 410 0.59
8000 -37.0 360 0.53
9000 -43.5 310 0.47
10000 -50.0 260 0.41
11000 -56.5 230 0.36
12000 -56.5 190 0.31
13000 -56.5 170 0.27
14000 -56.5 140 0.23
15000 -56.5 120 0.19
16000 -56.5 100 0.17
17000 -56.5 90 0.14
18000 -56.5 75 0.12
19000 -56.5 65 0.10
20000 -56.5 55 0.088
21000 -55.5 47 0.075
22000 -54.5 40 0.064
23000 -53.5 34 0.054
24000 -52.5 29 0.046
25000 -51.5 25 0.039
26000 -50.5 22 0.034
27000 -49.5 18 0.029
28000 -48.5 16 0.025
29000 -47.5 14 0.021
30000 -46.5 12 0.018
31000 -45.5 10 0.015
32000 -44.5 8.7 0.013
33000 -41.7 7.5 0.011
34000 -38.9 6.5 0.0096
35000 -36.1 5.6 0.0082

Hivoxoc [T 4.: H ustafloln tnc Oepuoxpooioc - miconc —
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Teyvika YopaKTNPLOTIKAE GVOKEVNG






2vvoeouoloyio covOsTHPWY aicOnTypiowy avéuov kai TpoYodociog:

Ve (Kékkivo)

GND (Mavpo) Anemometer (Acpo) +5V GND

b0 (Mrh.e) -9V +9V
b1 (Ilpédoivo)



O1 6VVOE0EIS THS CVDOKEVHG:

GND -9V b0

+ ¥

h2

+5V_| po o
+9V.

Input

Anemometer bl

MAX
158

RS —-232
Connector

GND

DS5000

O ovvoEselg TG TAUKETOS TOV GVEROOEIKTN:

.
12 ‘ 13 | 14 | 15 16 17
Wioo GO
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Amnddoon oo EAMnvikd: E. I'kaxdtoiov
Exd6oeic M. T'kiovupdag, 1996.
«Bnuo Bijua Microsoft Visual Basic 6.0 Professional» ~ Michael Halvorson

«THE MICROCONTROLLER 8051» I. SCOTT MACKENZIE

«Secure Microcontroller User's Guide»  Dallas Semiconductor Corporation

Atadiktvo

Eroupicc Hiextpovikawyv EéapTnudroy:

http://www.dalsemi.com (Dallas Semiconductor)
http://www.ti.com (Texas Instruments)
http://www.national.com (National Semiconductor)
http://www.maxim-ic.com (Maxim)
http://rswww.com (RS components)
http://www.honeywell.com (Honeywell)
http://www.novasensor.com (Nova Sensor)

Koupoc — Metewpoloyio:

http://www.weather.com
http://weather.yahoo.com/
http://www.usatoday.com/weather/wfront.htm
http://www.wunderground.com/

http://www.aegean.gr/3lycmytil/Meteo/History.htm  (Iotopia g petewporoyiog)
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