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1. BBeaenue

i JlanHast pegakius JOKyMEHTa COOTBETCTBYET MOy Ir0 Laurent-2 co crneayromumu
XapaKTCPUCTUKAMMU:

Bepcus nporpammuoro odecredeHus

” » L207
(“mpommBka”)
Bepcust Web-untepdeiica ...l LW7.01
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2. OO01ee onucanue

MHorodyHKIMOHATBHBIA MOAYJIb Laurent-2 (mpousHocutcs kak “Jlopan-2") npeaHa3HaveH is
CONPsKEHUS U(PPOBBIX U aHAJIOTOBBIX YCTPOUCTB, JaTYNKOB U HMCIOJHUTEIBHBIX MEXaHH3MOB C
KOMITbIOTEpOM (MJIH ceThio KoMITbIoTepoB) uepe3 Ethernet (LAN) unrepdeiic. Laurent-2 npencrasiser
co0O0¥ TUIaTy C YCTaHOBJICHHBIMH peJie, KJIEMMHBIMU KOHTaKTaMH 1 pa3bemom Ethernet.

Puc.1. Obwuii 6uo moodynsa Laurent-2

Laurent-2 umeer GoraTyro ammapaTHYIO MepuQepuro, TOCTYIHYO Ha KOJIOAKaX KIEMMHBIX KOHTAKTOB 110
KpasM 11aTel. MOIyJIb UMEET B CBOEM COCTaBE:

® ONTOM30JIMPOBAHHBIC TUCKPETHBIC BXOIHBIC THHUH (6 IIT.)

MOIITHBIC BBIXOIHBIE TUCKPETHBIC TUHUH (12 11T.)

aHaJIOFO-I_II/I(prBLIe Hpeo6p330BaTeJII/I (Ut M3MepeHUst HaNpsDKEHUS ¥ TIOAKITIOUSHHST PA3IMYHBIX ATYHKOB)
CUETUYMKU UMITYJIbCOB (4 1IT.)

BBICOKOBOJITHBIE DJIEKTPOMArHUTHBIE peiie ISl KOMMYTAIUH Pa3uYHbIX HATPY30K (4 1mIT.)
IIT1M BBIXOA

BXOJI JJIs TIOJIKJTIOUeHUS jaTarka Temrepatypsl KTS-18B20

mocJieI0BaTeIbHbINA TopT RS-232

VYnpaieHue MOIyJIeM OCYIIECTBISETCS HECKOJIBKUMHU CITIOCO0aMHU:

yepe3 BcTpoeHHyto Web-ctpanuiry

npsimbiMi HT TP 3anpocamu (URL xoman1b1)

Ha0OpOM TEKCTOBBIX KoMaH] yrpasienus yepe3 TCP coker (oTkpwiThiii API)
untepdeiic TCP-2-COM — nepenava JaHHBIX U psia KOMaH] YIIPABJICHUS IO CETH Yepe3
nocyenoBarenbHbIi nopt RS-232
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® aBTOHOMHOE YIIPABJICHHUE alapaTHBIMKU PECYpPCaMH MPHU BOSHUKHOBEHHH COOBITHI
(cucrema CAT)

e texuoyorus M2M (Module-2-Module) — npsimoe B3aumoeiictBue Moyseit uepe3 TCP
0e3 yJacTHsi BHEIIIHETO cepBepa

Monaynab umeeT BcTpoeHHyto Web-ctpanuity yrpasnenus. JloctarouHo 3amycTuTh Jr000# Opaysep,
BBectH IP ampec moayns (mo ymomuanuio 192.168.0.101), yka3aTs JOrHH/IAPOIIb U BbI IIOJIyYaeTe
yI00HBIN BU3YATHM3UPOBAHHBIN WHTEpdEiic I yrpaBIeHUS pa3InIHBIMU PECypCaMu MOIYJIS U
MOHHUTOPHHTA €T0 TApaMETPOB B PEKUME PEaTHbHOTO BPEMEHH.

[ Laurent-2 Web Interface X

« C' | [1192.168.0.101/protect

Laurent-2

Moayns ynpasnewin c Ethernet wireppeiicon
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Puc.3. Web-uumepgeiic ynpasnenus mooynem Laurent-2

Laurent-2 mogep:xuBaeT BO3MOKHOCTD yripaBiieHust npsimbiMu HT TP 3anpocamu B Buze
runepTekcToBbiX cchutok (URL komanbl). YiipaBieHne MPOU3BOIUTCS OOpAILICHUEM K ONpeeTIeHHOI
HTTP crpanuiie C pa3au4HbIMU ITapaMeTpamMu, ONPEACIISIIONUMU JASHCTBHE, KOTOPOE HY>KHO BBITIOJIHUTb.
Hanpumep, ecu BEIMOIHUTE 3aIpOC KaK MMOKa3aHO HIKE, TO OyJET BKIIFOYEHO pelie Mo HOMEpOM 4!

http://192.168.0.101/cmd.cqi?cmd=REL 4,1

DT rl“

<« C' | [§ 192.168.0.101/cmd.cgi?cmd=R

m

DONE

Komannusiit uarepdeiic HT TP 3anpocoB nojaep:kuBaeT yrnpaBieHue ciaelyoIuMH arnapaTHIMU
pecypcamu:

= pene
®  BBIXOJOHBIC AUCKPCTHBIC IMHUU
= yposenb LINM curnana


http://192.168.0.101/cmd.cgi?cmd=REL,4,1
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[Tomumo Web-unrepdetica, Moy b MOAIEPIKUBACT HAOOP TEKCTOBBIX KOMAaH/I YIIPABJICHUS,
KOTOPBIMH MOKHO 0OMeHHBaThcs ¢ MoayieM uepe3 TCP/IP coker (oTkpbiThiit API). TekcroBas koMaHaa
OTITIPABIISIETCS [0 CETEBOMY COSIMHEHHIO 10 ykaszanHoMYy IP anpecy (mo ymomuanuio 192.168.0.101) Ha
dbuxcupoBannabiii TCP nopt (2424), nporieccop MOIyJIst IEKOIUPYET €€, BBITIOJIHIET HEOOX0IUMYIO
OTIepaITUIO U OTIPABIIIET OOPATHO OTBET B TEKCTOBOM (hopMaTe O CTaTyce BHIMOTHCHHON 3a71a91 WK
JPYTyI0 HeoOXoaumMyro HHMOopMaIuio, crennpUuHyo /sl KOHKpeTHO# koMan bl Kak u B ciydae Web-
uHTepdeiica, HEOOXOAMMO BBECTH MAPOJIb IS 3AIIUTHI MOAYJISI OT HECAHKIITHOHUPOBAHHOTO JIOCTYIIA.

HpI/IMeHeHI/Ie TEKCTOBBIX KOMAaH/ ITO3BOJISACT B 06H.I€M ciydac BSaHMOHeﬁCTBOBaTB C MOayJIEeM
yepe3 JTI0YI0 TEPMUHAIBHYIO MPOrpaMMy, CIOCOOHYIO MepeaaBaTh JaHHBIC YePe3 CETEBOE COCTUHEHHUE,
nHanpumep telnet, putty win nporpammy KeTerm ot KernelChip.

Br1 MoxxeTe pa3zpabaTbiBaTh COOCTBEHHBIE TPOrPAMMBI YIIPABICHHUS MOJIYJIEM Ha JIFOOOM SI3bIKE
IPOTrpaMMHUPOBAHUs, TO3BOJISIOIIEM PEANTN30BbIBATh NIEpeaAayy AaHHBIX 10 ceTu. [logpobGHoe onucanue
KOMaH/[ YIIPaBJICHHS JOCTYITHO B OTACIBHOM JOKyMeHTe “Ethernet modyns Laurent-2. TCP/IP komarnowbl
ynpagenenus’”.

C nomoursio untepeiica cucrembl CAT MOXKHO HaCTPOUTH PEAKIIMIO MOJYJISl Ha ONPEICTICHHbBIE
COOBITHS, @ UMEHHO:

M3MEHEHHE YPOBHS Ha BXOJHBIX TUCKPETHBIX JIUHUSIX MOIYJIS
10 NTOKa3aHMsIM JaTYhKa TeMIepaTypbl

0 Taitmepy

IIPHU OTCYTCTBUU OTBETA yJAJIEHHOTO CETEBOTO ycTpoiicTBa o komanzae PING
IO MTPEBHIIIEHHUIO TIOKA3aHUI CYETYHKA UMITYJTHCOB

10 TIPEBBINIEHUIO TTopora nmokazanui ALIT

Hampumep, MoxHO 3anporpaMmMupoBaTh MOJYJIb TAKUM 00pa3oM, YTOOBI IPU U3MEHEHNUU CUTHAJa Ha
BXOJHOM JTUCKPETHOM JINHUN aBTOMATUYECKU IIPOMCXOAMIIO YIIPABIECHUE PElle ¢ 3aJaHHON JIOTUKOM.
Cuctema CAT mo3BoIsieT 3anporpaMMUpOBaTh MOJYJTb M UCTIOIB30BATh €r0 aBTOHOMHO 0€3 MOCTOSTHHOTO
MOJKJIFOUEHUS 110 CETH.

Y & o

L C [} 192.168.0.101/protect

Laurent-2

d P
e X tecpoiies G AT cocrena car

.——--- HOSEEHTb RS
Iy Briknouute Bee
1 @@ - 100 RELE_1 — (R OFF 0 Om —
Brntouuts Bee
2
3 =103 10 OUT 4 — 0 Ezee ON 0 Q| () - nocTonKNu A ypossHe, norwMeck i onk (seT Manpmxenn ka ssixoas
/ pene OFF)
- - _ NOCTORHHLIA YPOBEHE, NOMMHECKAR SAMHMUA (eCTh HanpAmeHue Ha
4 @60 cex ouT_3 — (@ ON 0 GOm &) - cione ) pene on)
R R - noctoskHEIR ypoBSKs, NPOTHEONOAOMERKS A TEKYLLEMY
2
R am ypoBKEM NpoTMECHCS biM TeKyweny. B
A& npeawecTayioue
6 > 30C° OUT_12 — 0 OFF 0 Iy
! - Oom 0 - e T
{ - vmnvasc (1-25 . NukKA ycrakaenmeaeTca B nor.l, zatem - 8
7 m 192.168.0.17 /2 mwn | RELE 4 — [ X 4 e oN 0 Om nor. 0 BHE 33BMCMMOCTH OT NPEALECTEYIOWErD COCTOAHKS,

Pucd3. Web-unmepdpeiic ynpasnenus cucmemon CAT onst modyns Laurent-2

B kadecTBe peakiiuu Ha COOBITHE MOKHO HACTPOUTH aBTOMATHYECKOE YIIPABIICHHUE allliapaTHIMU
pecypcaMu Kak caMOoro MOJyJisg, TaK ¥ IIPOM3BOJUTE OTIIPABKY KOMaH/| Ha IPYroM yIaJeHHbI MOLYJIb
(texronorus M2M), 4To MO3BOJIUT CBS3KE M3 HECKOJIBKHUX MOJYJICH B3aUMOECHCTBOBATD APYT C APYTrOM
0€e3 y4acTHs BHELITHETO CepBepa.
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BcTpoeHHBIH B MOJTYJTh ITOCIIE0BATEIBHBIN TIOPT MO3BOJISET OPraHN30BBIBATh TaK Ha3biBacMblid T CP-
2-COM wunTtepdeiic. OTkpsIB ceTeBoe coeaunenue no IP aapecy moaymst (o ymomganuio 192.168.0.101)
1o ¢ukcupoBanaomy TCP mopty 2525 umeeTcst BO3MOKHOCTh OTIIPABIIATD / IPUHUMATH TaHHbIC
nocienoBarenbHOro nopra RS-232 no ceru B “npospaunom pexume”. Pabora B pexxume TCP-2-COM
TaKXKe 3alIHIleHa MapoJieM OT HECAHKIIMOHUPOBAHHBIX JIEHCTBUIN C MOJyJIEM, HAXOASIINMCS B

0011IeIOCTYITHOM CETH.
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3. Cnenudpuxaunms

Oomue:

MHOTO(YHKIIMOHATBHBIA MOy b yrpaBieHus ¢ Ethernet (LAN) unrepdeiicom

He TpeOyeT JOTOTHUTEIBHBIX CXEMHBIX JJIEMEHTOB - Cpa3y rOTOB K paboTe

amrmapaTHbIe pecypchl JOCTYITHBI Ha KIIEMMHBIX pa3beMax

nojziepxkka “rnpo3paunoro Mmocta” mexay T CP u RS-232

paclIMpEHHbIN Uana3oH HanpsHDKEeHUs nuTanus: ot 5.5 1o 28 B

WH/IMKAIMOHHBIC CBETOAMO/IbI BXOIHBIX TUCKPETHBIX JTMHHIMA

KaXIbIii MOJTyJIb IMEET YHUKAIBbHBIH CEpUHHBIA HOMEP

BO3MOXXHOCTh OOHOBJICHUS! TIPOIITMBKY ITOJIB30BATENIEM 110 CETH

BO3MOYKHOCTh M3MEHEHUsI ceTeBbIX HacTpoek moayiis (IP, MAC, Default Gateway, Subnet Mask)
noctyn k Web-ctpanuiie ynpapieHus 1 koMaHaHOMY UHTEp(dEiCy 3alKileH napoiemM
BO3MOXKHOCTh COXPAHEHUS U MOCIIETYIOIIEro BOCCTAHOBICHHUS COCTOSIHUH armapaTHBIX PECypCoB
110CJI€ OTKIIFOUCHHS ITUTAHUSA (perie, BBIXOMHbIE JUCKPETHBIE JTUHUHN, CIETYUK MMITYIHCOB)

AnmnapaTHble pecypchbl:

4 X pere Uil yIpaBieHUs BHICOKOBOJIBTHBIMH LIETISIMU U HArpy3KaMu

6 X BXOJHBIX TUCKPETHBIX ONTON30IHPOBAHHBIX JIMHUI

12 X BBIXOHBIX AUCKPETHBIX JuHMMA yrpasieHus (1o 50 B, 0.5 A Ha kaxayr0 TUHUIO)
BO3MOKHOCTbH MOJIKITFOUeHuUs qarunka temmeparypbl KTS-18B20 (KernelChip)

2 X ALII nyst u3smMepeHus: BHEIIHETO HaMPSHKEHUS

4 X ONITOM30JIMPOBAHHBIX CUETYMKA UMITYJIHCOB

1 X IITMM BbIXOA TSI MIIABHOTO U3MEHEHHUS MTOABOIUMOM MOIIHOCTH K HAarpy3Ke

4 X BBIXOJIHBIX AUCKPETHBIX JTUHUHN yrpaBieHus (10 50 B, 0.5 A Ha kaxayr0 TUHUIO)
nopt RS-232

Bo3mo:kHOCTH ynIpaB/ieHMA:

BcTpoeHHbI Web-cepBep uis yripaBieHus: © MOHUTOPUHTA

ynpasnenue npsimbiMa HT TP 3anpocamu (URL xoman 1b1)

Ha0Op rOTOBBIX TEKCTOBBIX KOMaH1 yripaBiieHus Bbicokoro ypoBHs (KE - komanasr) mo TCP/IP
IPOTOKOJTY (OTKPBITHIM KOMaHIHBIN HHTEp]ENC)

cucrema CAT — aBTOMaTH4ecKoe yIpaBiIeHUE BBIXOAHBIMH peCypcaMy MOAYJIS IPU
BO3HHUKHOBEHUH COOBITHI Ha BXOJTHBIX JIMHUSX, IPEBBIIICHUH ITOPOTa TATYNKA TEMITEPATYPHI,
orcytcTBus oTBeTa 1o PING, cuerunkax ummnynbcos, AL niu o taitmepy

texHoiorus M2M — npsimoe B3aumoaeiictBue moayneii mo TCP 6e3 ydacTus BHeUTHero cepsepa
cucrema “Ctopoxx” - peKUM aBTOMATHYECKOT0 OTCISKUBAHUS U3MEHEHUS COCTOSTHUM BXOTHBIX
JTUCKPETHBIX JTUHUN

duznyeckne XapaKTePUCTUKH .

["abaputHbie pazmepsl: 100 x 135 x 19 mm
Macca: 0.14 xr*
Pabounii nuamazon temmnepatyp: -30°C go 70°C

* - 6e3 UCMOYHUKA NUMAHUST U OAMYUKA MeMNepamypbl


http://www.kernelchip.ru/KTS-18B20.php

4, HacTpoiiku MOYJIsl IO YMOJYAHHUIO

IP angpec

MAC aapec

Ocuosnoii nutio3 (Default GateWay)
Macka moaceru (Subnet Mask)

TCP nopt ans ynpasnenus KE
KOMaHIaMH

TCP nopr anst opraamaruu 1CP-2-COM
uHTepderica

TCP noprt ans gocTyna K BCTPOCHHOMN
Web crpanuiie

CKopoCTh MOCIIEe10BATETLHOTO
nopta RS-232

[Maposb/norun ajst qocrymna k Web-
uHTepdeiicy yrpaBieHus

[Taposnb y1st pa30JIOKUPOBKH JIOCTYTIA K
TCP nopram ympasneHus

PykoBoacTBO nonb3oBaTtensa moayns Laurent-2

192.168.0.101

00-04-A3-00-00-0B

192.168.0.1

255.255.255.0

........................ 9600 out/c
Jlorun: admin
[Tapons: Laurent

Laurent

Bce perte HaxoAsTCs B BBIKIIFOUEHHOM COCTOSIHUN
Ha Bcex BBIXOAHBIX TUHUSX YCTAHOBIIEH JIOTUYECKUi HOMb (HampsbkeHue 0 B)
MormtHocts BeixoaHoro IIIMM curnana pasua 0 %

Pexum “CTopox” OTKIIIOUEH
Cucrema CAT HeakTHBHA
Bce cueTunku uMIyabCOB OOHYJIEHBI

Pexxum coxpaHeHuUs 3HaYCHUI anmapaTHbIX pecypcoB (komanoa SKE,SAV) BeikittoueH
Monaynb nogaBineHus “apede3ra KOHTAKTOB” Ha BXOJHBIX JTUHHUSX BBIKIIOUYEH

10



5. AnmapaTHble pecypchl
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OJIEKTPOMATHUTHBIC PEIIE  eeeevriieeessninreeessnnnreessnnneeessnneeeessnnees 4 it
JMcKkpeTHbIE ONTON30JIMPOBAHHbBIC
107050407 5210 Y1 ¢ T 6 wr
JIACKPETHBIE BBIXOMHBIC JIMHMM eeeeeersirrenessnneeesssnnnneesssnneesssnneeessnnnnes 12 mt
AT (aranoro-uudpoBoii
MPEOOPA3BOBATEIIBE)  seceeeereee e 2 mT
PazpsmHOocTh ALIIT 10 Our
CUETUHKU UMITYJIBCOB  eeeeesiieeessninneeessinee e e s snnne e s s nnnene e s 4 it
HIVM BEIXOIL e 1 mr
ITopThl RS-232 1 mr
Bxonx natyuka temiieparypsl
(KTS-18B20) s 1wt
6. DJleKTpHuYecKHe XapaKTepPUCTHKHU
PexkoMenyemMoe HanpsKeHUe TUTaHUs
MOJIYJIS (TIOCTOSHHOE HAMPAKEHIE)  aveeessveesssneesssnessseessneessineesnineenns 55-28B
[ToTpebisiemast MOIIIHOCTH (perne u
BBIXOIHBIC IMHUH BLIKHIO‘IeHBI) .................................................. 1 BT
IToTpebnsieMpIii TOK IPH HATIPSKEHUN
nutanus 12 B (pese u BbIx0/HbIE TMHUN
BBIKITFOUCHBI) s 80 MA
Huskunii ypoBeHb HallpsDKEHUS Ha
BXOJHOM JUCKPETHOM JIMHHMH  teeeeerieeesineessneessnneesssneessnneesnnneenns 0-4.2B
HonycTrMblil ypoBEHb HaNPSKEHNS Ha
BXOJHOM JUCKPETHOM JIMHHMH  teeeesieeesneessneessnneessineessnneesnnneenns 0-15B
Huskuii ypoBEeHb HalpsDKEHUS Ha
BBIXOJHOM IUCKPETHOM JIMHUM ~ veiiviiieniciiiii s 0B
MakcuManbHBIN YPOBEHB HANIPSHKCHUS Ha
BBIXOJHOM IUCKPETHOM JIMHUU ~ ceevriieisiciiiii s sisnniia e 50B
MakcruManbHbIN TOK Harpy3KH JUIst
BBIXOJHOM TUCKPETHOM JIMHMH ~ eeveeviirenessinnnnessinnee e snneeessnnneee s 0.5A
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MakcuMasbHbIN YPOBEHD HAMPSDKCHUS Ha
VM BBIXOIE i ——— 50B

MakcumansHbiii TOK Harpysku [IIIM
BBIXOZIA 05A

JlnanasoH HAapPsHKEHUS BXOJHOTO CUTHaa
s AL (kaHam ADC 1) e 0-165B

JlnanasoH HAPsHKEHUS BXOJHOTO CUTHaa
s AL (kaHam ADC _2) e 0-5.85B

Pernte: MakcMMaIbHOE KOMMYTHPYEMOE
MOCTOSIHHOE HAIIPSKEHIE  eeeeeeeeeesssasnnnnneeeseessnsnnnnnnneeneenns 48 B

Pene: MakcuManbHbIE KOMMYTHPYEMBI
HOCTOSIHHBIF TOK e 7A

Perie: MakcHMabHOE KOMMYTHPYEMOE
HEPEMEHHOC HATIPSKEHHE  eeceeeesreessneessnee e s snnne s 230 B

Pene: MakcuManbHbIE KOMMYTHPYEMBII
HEPEMEHHBIA TOK e 7TA

7. T'abapuTHbIE pa3Mepbl

labaputHbIe pazmMepsl MoaydIs Laurent-2 moka3aHbl Ha PUCYHKE HHXKE.

Zf4 5 )
F\
\ > ¥+ ¥ O O O OO OO O OO 0 O O i
loJololojolojojolojojolo]ojolojojo]o]
‘ ‘ ‘ ‘ ERELEM
QRELELZ
|:| QRELELB
QRELEZJ
D QRELEZ.Z
|O|reLE23 | g
QRELE3.1 -
DDDDDD QRELEB.Z
QRELE&B
HiEIR S
=sminiiii Oree:
D 9RELE4.3
[olojo]ojolojojoo]ojolo]ololoololo]
O £28B2 ;80020202982 % 2 O
135

Puc.7.1 I'abapumnwie pazmepor mooyns Laurent-2
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8. Ha3zuauyenme BbLIBOJI0OB

ArmnaparHble pecypchl MOAYJIS U CIy>KeOHbIe IMHUU (MIUTaHue, 3eMJIs) JOCTYIHBI Ha KOJIOJIKE
KJIEMMHBIX Pa3beMOB PACIIOJI0KEHHOM MO KpasiMm Tuiathl. Ha3BaHuEe KOHTAKTOB B SIBHOM BUJIE
MPUCYTCTBYET Ha JIUIEBOI CTOPOHE MJIAThl MOAYJISL.

O z3ze550ceecgcetict ©
S ¥ 0 000 0ODDO aodoODOOO
[©lo]ololololdjololojololojojojo[o]o]

ERELEM
(O | Retet2
O | reLE13
ERELEZJ
D 9RELE2.2
'O | reLe23
'O | RELE3-1
DDDDDD 9RELE3.2
'O | ReLeas
| O | RELE4.1
’_‘ DDDDDD 9RELE4.2
'O | reLeas
[©loloofojofojololofojolo]ofo]ojo]o]
O £8888xs32222228%8% O

Puc.8.1 Pacnonooicenue u naumerosanue KieMMHbIX pazvemos mooyns Laurent-2
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HOI[pO6HO€ OIMUCAHUC KIICMMHBIX KOHTAKTOB MOAYJIA IPUBCACHO B Ta6JII/II_[aX HHXKC.

0603HayeHne Bxoa / Onvcanme
BblBOAA Bbixon
Vin IN BHeniHee nuTaromee HanupspKeHHe BenunHod 5.5 — 28 B.
OuxcupoBaHHOE HarpspkeHue +3.3 B oT crabmim3aTopa HalpspKeHHS Ha IIaTe
+3.3V ouT (otHOCHTENEHO GND). MOXHO UCHONB30BaTh IS TUTAHUS BHENIHUX LETEH 1
ycrporicTB. Harpysounast croco6HOCTh: He Oonee 0.7 A.
®duxcupoBaHHOE HalpsDKeHHE +5 B oT cTabmmzaTopa HanpsDKSHUS Ha TU1aTe
+5V ouT (otHOocuTeapHO GND). MOXHO HCIIOIB30BaTh IS IIMTAHKS BHEIIHUX LCTEeH U
ycrpoiicTB. Harpy3zodnas cmocoOHOCTh: He Oosee 1.5 A.
GND — 3emiist
OuUT1 ouT BbIxo/Hast IUCKpeTHAS JIUHKS |
OouUT?2 ouT BrIX0oHas! JUCKPETHAS JIMHUS 2
OUT3 ouT BrIxojiHas IUCKpeTHAsE IMHUS 3
ouT4 ouT BoixoaHast quCKpeTHas TUHus 4
OuUT5 ouT BbIxoiHast UCKPETHAS JIUHUSA 5
OuUT6 ouT BrIxoaHast qUCKpETHASI IUHUS 6
OouUT7 ouT BrIxoaHast qUCKpeTHAs JIUHHS 7
PWR1 IN IMuraroniee HanpsHKEHUE A5 BRIXOAHBIX uHuit OUT1 — OUTY
ouT8 ouT BrIxoHast IUCKpETHAS JIMHUS 8
ouT9 ouT BbIxoHast UCKpETHAS JIMHUS 9
OUT10 ouT BrixopHast quckperHast uHus 10
OUT11 ouT BrixojHas quckperHast JiuHus 11
OuUT12 ouT Brixouas quckpetHast uaust 12
PWR2 IN [MuTaromee HanpspxeHne A7 BRIXoAHBIX JuHN OUT8 — OUT12 1 BEIXONIA
1LIM (PWM)
0O603HayeHne Bxoga, / Onvcahe
BblBOAA Bbixoa
TMP IN Bxon BHeniHero garyrka temneparypsl KTS-18B20
GND — 3emitst
ADC1 IN Amnanorossiii Bxon AITIT 1
ADC?2 IN Amnanorossiii Bxon AITIT 2
GND — 3emuist
X ouT JluHus mepeavn qaHHbIX nopra RS-232
RX IN JluHus IpueMa JaHHbIX mopra RS-232
GND - 3emiis
IN 1/INT 1 IN BxojHas [UCKpeTHAs: ONTOM30IMPOBaHHas TuHust 1 /
- - CueTuynk UMITYJIbCOB 1
IN 2/INT 2 IN BxojHas [UCKpeTHAs: ONTOM30IUPOBAHHAS TUHUS 2 /
- - CyeTYuK UMIyYIbCOB 2
IN 3/INT 3 IN BxojHas [UCKpETHAs: ONTOM30IMPOBAHHAS TUHUS 3 /
- - CuyeTyuK UMIyJIbCOB 3
IN 4/INT 4 IN BxopaHas qucKpeTHast ONTON30IMPOBaHHAS TUHUS 4 /
- - CyeT4ynK UMITYIICOB 4
IN 5 IN Bxo/iHast TUCKpETHAs] ONTOU30JIMPOBAHHAS JIMHUS 5
IN 6 IN Bxo/1Hast TUCKPETHAS ONTOU30JIMPOBAHHAS JIMHHS 6
OnrouzonupoBannas 3emis. Mcrnons3yeTcst st BXOAHBIX JUCKPETHBIX JIMHUN U
ISO_GND - CYETUYMKA UMITYJIHCOB. He MMEET 2IeKTPUUECKOrO KOHTAKTA ¢ 00LIEH 3emiteil
cxemsbl (GND).
PWM ouT IIM BBIXO1
DUKCUPOBAHHOE HATIPSDKEHUE +3.3 B 0T cTabunmsatopa HANpPsHKEHUS. Ha TUIATE
+3.3V ouT (otHOCcHTEenEHO GND). MOXHO HCIONB30BATh YIS TATAHUS BHEIITHHUX ETICH
ycrpoiict. Harpy3ounast cnoco6HOCTh: He 6omee 0.7 A.
GND — 3emiist

14
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0Ob603Ha4veHne Bxon / Onncanme
BbIBOAA Bbixoa
RELEL.1 ouT 1-p1ii KOHTAKT 1-TO pene
RELE1.2 ouT 2-0#i KOHTAKT 1-ro pere
RELE1.3 ouT 3-nii KOHTAKT 1-TO perne
RELE2.1 ouT 1-p1ii KOHTAKT 2-TO pene
RELE2.2 ouT 2-01i KOHTAKT 2-TO pene
RELE2.3 ouT 3-nif KOHTAKT 2-T0 pele
RELE3.1 ouT 1-p1if KOHTAKT 3-T0 perne
RELE3.2 ouT 2-0ii KOHTAKT 3-T0 pee
RELE3.3 ouT 3-mit KOHTAKT 3-T0 pene
RELE4.1 ouT 1-p1if KOHTaKT 4-10 pene
RELE4.2 ouT 2-0ii KOHTAKT 4-10 pere
RELE4.3 ouT 3-uit KoHTaKT 4-r0 pene
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9. IloaroroBka MoayJsi K padore

st Toro uToObI HaYaTH PabOTy C MOAYJIEM C TOMOMIBIO IPSIMOTO COETUHEHHS] MOYJIb — KOMITBIOTED
10 CeTH, HEOOXOAMMO TPOU3BECTHU PSI/I TOATOTOBUTEIILHBIX OTIEpaIliii, a UMEHHO ITPOU3BECTH HACTPOUKY
CETEBOr'0 COSUHEHHUS.

9.1 Hacrpoiika ceTeBoro coequHeHus 1jist Windows 7

Jlng Havana npoliecca MoAKIIOUeHUs 3aiauTe B pasaen /lyck — [lanens ynpasnenus (CM. pUCYHOK
Hmxke). B pazgene Cemo u Hnmeprnem naxkmute cCoUiky IIpocmomp cocmosinus cemu u 3a0a4.

)
‘l Mpucryran x pabore »

% Jepanran myma

lw‘] Microsoft Woed 2010

Bce nporpasns

(5 » Mamens ynpasnenns » v |4y

HacTpoiika napameTpoB KOMNbIOTepa Npocmorp:  Kaeropua

YueTHblie 3anvcv NoNb3oBaTeneit u

CEMEAH..,

B9 Jobannerwe n yaanenie yuermbix sanuced
nonssosatenei

Cucrema v Ge3onacHocTb

‘% MpoBepKa COCTORNMR KoMNBIOTEPa

APIMEMPOBIHIE AQHHBIX KOMBIOTEPS
Mowcx n ucnpasnenite npo6rest

9 Maree b yrpaeneraxs Cers 1 UintepHer
tl Moaxntouenme x Unteprery
Odgopmnerue u nepcoHannsauma

YCTPORCTRg W NPWMTER Dpocuorp cocrommua semu 1 2aa: ( A
o ararieon y s e e i ol e susenesvte Tensi

9 Ycranonxa poanenscxoro xonTpons A ecex
nonssosaTenei

A0CTYN Kk AaMMBIM Vismenermne dona pabouero crons

Nporpatm 00 ywsondsmmo Hacrpoiika paspewenns sxpans

/ Ob6opyaosaHue v 38yK
MpocsoTp ycTpoficTs w npuwTepos Yacbl, A3bIK ¥ PErvoH
Cnpasca n nOgacpscs AoBaenenue yerpoiicres 1% CheHa packnagKu KNZEHATYPSE MK ABYTHX

Noaxnwouenme x npoexTopy enocobos esoaa

HacTpoiiks napamerpos MobsHocT no

yMOnuRHIIO @ CneumansHbie BO3MOXHOCTH
e Pexostengyemsie Windows napamerpsi
2 3 v — o
Jasepeuerme pabonia E=7 Mporpamme Ormnusauns wsoBpaerna ma Sxpane

k “J Yasnenwe nporpammsl

B OTKPBIBIIEMCS OKHC Ha IMaHCJIN CJICBA HAXKMUTC CCBUIKY Hzmenenue napawempoes ac)anmepoe:

» Ceme u Vinrep » Uewrp CETAMM M OGLLIM ROCTYNOM Mowor & now

Mawens ynpaenessa -

AOMALINAR CTPINIL MpoCcMOTP OCHOBHBIX CBEAEHWUI O CETH ¥ HACTPOIKa NOAKNOUEHNA

1& Y MpocamoTp nommodl xapTel
Ynpaenerise GecnposoaHEmmn = 9
CeTAMN IVANOV-NK Wnreprer
e 0 1) (s1o7 xomneorep)
NpocmoTp axTnessi cereit Mogenouenue & cety
VismerwTs aononnmTensribic B A2r0miil MOMENT B HE NOJCAIONEHEE 1t K KAKOR CeTH,
napamerpsl obuero socTyna

Vismenenue cetessa napamerpoe

v  Hacrpoiina HOBOTO NOAKAMOSEHNR M CeT
=<

Hacrposixa 0, , 0 wan VPN
WK Ke HACTPOMKS uapmpymmcpa W TONKM JOCTYNA.

-s, MogxmounTecs x et
Noaxs Wi x
CETEBOMY COLMHENINO MM NOAXIO4erne k VPN,

&

BuiGop AOMIWIMEH rpynnsl U NIPAMETPOR O5WIEro 20<TYNa

Bocryn x $aitnanm 1 NPUHTEPAM, PACNONOKEHHBIM A ADYIHX CETEEN KOMNLIOTEPAX, MAW
MIMENENIe NAPAMETPOR 06LLEro A0CTyNa.

&

7]

YCTpanense menonaox

O, Tacse 6. i
Anaruocmmxa n ceTessx np: Wi y ob

Bpangmaysp Windows
Lomawnaz rpynna
Ceohcrea obospesarenn

HaxxmuTe npaBoif KHOIKON MBIIITU HA UKOHKE CETEBOTO COSMHEHUS, aCCOLIMUPOBAHHOTO C TOM CeTeBOU
KapTOH KOMITBIOTEPA, K KOTOPOH BBI INTAHUPYETE MOAKII0UaTh MOAYJh. OTKpoiiTe pa3aen “CroiicTBa”.
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Ynopagounts v OTkntoveHne ceTesoro ycrposcrea  » g~ O 9
Becnpoeoanoe cetesoe 1‘ - ! Moax o |
TR coegunenne | >  Ceresoit xabens He = g
%4 afl] Her NOAKNFOUEHHR (€ % Ceresoe nogrnoues| ®  Omeounms
TORHW
| Ceresoe noaxnrouenue Bluetooth Cocronnme
Her nogxniouenna AnarHocTuka

X 9 Ycrpoiicrea Bluetooth (nwunoi c...
@ Hacrpoiixa mocra

Cosgars apaeik
Yaannts

% MNepenmenoeate

% Ceoiicrsa

7

B nosiBuBIIIEMCs criiicke BbiOepuTe pasnen “IIpomoxon Hnmepnema eéepcuu 4 (TCP/IPV4)” n Haxxmute
kHOMKY “CBo¥icTBa”. HeoO0X01MMO HaCTPOUTH CETh Tak uyToOKI IP aapec kommboTepa ObLT B OTHOM
MIOJICETH C MoAyJieM. Y cTaHoBuTe (praskku u 3HaueHus IP anpecos (mpumMep) Tak Kak IOKa3aHO Ha

PUCYHKE HUXKE!

Moaxntoyerne yepes:

‘ l_-? Cetesoe nogknioyenue Intel(R) 82567LM Gigabit

OTMeyeHHbIE KOMMOHEHTbI UCMNONb3YTCA 3TUM MOAKNHYEHUEM

% KnvenT ana ceTedt Microsoft

4B} Mnarmposik nakeTos QoS

gCnyxﬁa [OCTyNa K Paiinam v npuHTepam ceTeit Micro...
4. Mpotokon WMHTepHeTa Bepcvm & (TCP/IPvE)

g ereprera ocpcn 4 1Pyt IS
-4 [paitsep B/8 TONONOra KaHanbHOro YPoBHS

-4 OTBETYMK OGHaPYXEHUA TONONOrMK KBHaNBHOMO YPOBHA

Comem )

Onucanme
MpoTokon TCP/IP - cTaHaapTHbIA NPOTOKON rnofanbHbX
ceTeil, 06ecneyrBaloIWLMiA CBASE MEXAY PESNMYHBIMM
B3aUMOAENCTBYIOLUNMIA CETAMM.

Yaanuts

[ ok

l [ Omvena ]

-]
-

Csoiictsa: ﬂpo;roxo;ﬂrepueﬁ Bepcum 4 (TCP/IPv4)

Obwme

MapameTps! IP MOryT HA3HEYATHCA ABTOMATUHECKM, ECTM CETb
NOAAEPKUBAET 3TY BOMOXKHOCTb. B NPOTUBHOM cnyyae napamMeTps
IP MOXHO MONY4YMTb Y CETEBOro aAMMHUCTPaTopa.

() MonyumTb IP-anpec aBTOMATUHECKM
@ Wcnonsb3soBaTe cneaytowmii IP-aapec:

IP-anpec: 192.168. 0 . 61|

Macka noaceTu: 7275577275577275570

OCHOBHOM WMIO3:

Mony4nTo aapec DNS-cepsepa aBTOMaTUHECKH
(@ Wcnonb3oBaTh cneaytolwme aapeca DNS-cepsepos:
MpeanoqnTaemsit DNS-cepsep:

AnbTepHaTueHLIi DNS-cepeep:

[ NoaTsepanTs napaMeTpsi npu BbixoAE

[ononHUTENBHO. ..

[ ok

J [ _omera ]

B paHHOM cnydae IP agpec koMnbioTepa yCTaHoBMeH kak 192.168.0.61 — MOXHO
YCTaHOBWTb N06OI ApYyroi agpec, rnaBHoe, YTobbl OH Obll B OAHON NOACETM C MOAYIEM U

He COoBMaaan ¢ agpecoM Kakoro-mbo Apyroro yCTPOMCTBA, YXKe NOAKIYEHHOIO K 3TOW

CETWN.

Haxxwmute kHonky “OK”. Ha 3TOM MOATOTOBUTEIBHBIE HACTPOWKH MOXHO CUATATh 3aKOHYCHHBIMHU.
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9.2 Hacrpoiika cereBoro coennnernus 1jsa Windows XP

Jlst Havana mpoluecca MOoAKIoUeHus 3ailaure B pazaen [lyck — Hacmpoiika — Cemegule
nooknroyerus (CM. pUCYHOK HUke). HaxxMute nmpaBoil KHOMKOM MBIIINM HA UKOHKE CETEBOTO
COCIMHEHMS], ACCOLUUPOBAHHOTO C TOW CETEBOM KapTOM KOMIIBIOTEPA, K KOTOPOU BBI INIAHUPYETE
MOJKJIF0YaTh MOyJb. OTKpouTe pazaen “CpoiicTsa’.

-
® CeTeBble NOAKAHYEHAA

Linro3 MHTepHE

&2 VanenMTE NapameTpe!

BpaHamayspa Windows MOAKNKOHEHNA THNE MOCT

SaEEpIEHHE CBaHCa ivanay. ..

OKYMEHTEI -

'f_'l' i J daiin  Mpaeka Bua  MsBpadHoe Ceperc  fJONonHHTENEHO  Cnpaeka
g HacTpoiika J J Hasan - (g = ? | P ) Mower Mankk | v
2 J Anpec: IQ CETEBbIE NOAKNHUEHHA
% HafTh » = =
i C‘Q MpHHTEPEI M dakcsl | NBC vAH BLICOKOCKOPOCTHOH MHTEpHET
“5 CeTeBbIE 3a8auM ES

[ u "
i CNpaEka v NoAAEPHKS a MaHens 33454 W MEHR “TTyck HEHHE N NOKANEHOA
[5] Cozaatme Hosoro

o NOAKNHHEHNA - ok OTKAKHTE
- BEINOAHATE. .. Q YCTEHOBHTE AOMAWHHIM CETh =l CocTonnke
T "~ WM ceTk Manora odMca MIENPEEMTE:
[=]
-
=

=
ﬂ; OTKnr\aanme CETES0rD T Moakr CosaaTE APABIE
YCTPOACTES l! & Moakr
Mogkr  FAAMHTE
— MeperMeHDEaTE

BblknHYHTE KOMMOERITER. .\ % BOCCTAHOENEHHE

MOAKAHNERHA

Iii.‘l‘lw:l( J é & J % Adobe Photoshop = E:Ei:f:::::"e

B nosiBuBIemest crincke Boidoepute paszaen “TIporokon Uurepuera (TCP/IP)” u Ha)KMHUTE KHOTIKY
“CpoiictBa”. YcranoBute (hiaaxku u 3HaueHus IP anpecoB Tak kak moka3zaHO Ha PUCYHKE HIKE!

06w We | MNpoeepka HD,uﬂHHHDCTMI ﬂononHHTeanoI O6wue I

MogknmeHHe Yepes: MMapanerpe! [P MOryT Ha3HaYaTECA SBTOMATUYECKM, BCAM CET
NOAAEPHKMUBAET 3TY BOSMOXKHOCTE. B NPOTHBHOM CAyyae napameTpb

I B8 Realek RTLE133 Family PCI Fast Et IP MOHO NOAY4YUTE Y CETEBOro 3AMUHWCTPATOPA.

KornaHeHTE, WCMONESYERBIE 3TME NOGKADYEHHE . - nOﬂg‘iHTb IP-anpec ABTOMATUYECKH

.@ Mnaruposwmk nakeTos oS
7 Jpakfisep cETEEOrD MOHWTOPA

—{* WcnonbzoBaTe caeayowuii IP-agpec:
|P-agpec: 192 .168. 0 . 61

orokon MHrepHeTa [TCPAP)
- Macka noacetu: I IO 20 200 sl
L 3

| | OcHOBHOM Witos: I : : ;

HCTaHOEMTE. . gk | CeofcTES |
= ErEs € [lonyuvte anpes DS -cepeepa aBTOMaTHIECRM
Mporakon TCP/AP - cTaHLapTHER NpoTokON FA0GansHER —{% Wenonbsoeate caeyowme aapeca DNS-cepeepos:

ceTel, afecneyHBaLIl CEASE MEXAY PSS AHYHBIRA

EZaMMO0EHCTEYIOW N CETARM, Mpeanoyrraensii DNS-cepeep: I 5 . .

AneTepHatueHeii DNS-cepeep: I : g s
[ NP4 NOAKMOYEHAA BEIBECTIH SHAYDK B OBNACTH YEEA0MAEHME
[V YBeqomaaATe NP OrpaHHyeHHDM WK OTCUTCTEYRILLERM
MK AYEHU JonoaHuTensHo... I

0K OTraena oK I OTmeHa I

, B naHHOM cniyyae IP agpec KoMnbloTepa YCTaHoBMAEH Kak 192.168.0.61 — MOXHO
u YCTaHOBUTb /It060I APYroi aapec, rnaBHOe, YTobbl OH 6blS1 B OAHOW MNOACETU C MOAY/IEM U
He COoBMaaan C afpecoM Kakoro-nmbo Apyroro yCTPOMCTBA, YXKe NOAKIYEHHOMO K CeTU.

Haxxmute kaonky “OK”. Ha 3ToM mOATOTOBUTENIBHBIE HACTPOUKH MOYKHO CUYMTATh 3aKOHUECHHBIMHU.
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9.3 Tloakiaw4veHne MOAYJS K CETH

Jlanee HEOOXOAMMO COETUHUTD MOYJIb U KOMITBIOTEP C TIOMOIIBIO CETEBOT0 Kaleuns (BUTas mapa).
B ciydae npsiMoro coeJMHEHNs: MOYJIb — KOMIIBIOTED CIIEAYET UCIOIb30BaTh Cross-kabeinb. B ciyuae
HOAKIJIFOYEHUs Yepe3 xab / T3 — MOXKHO MCIIOJIb30BaTh Kak CroSS, Tak W MpsiMoii kabenb. Mmeercs
BO3MOXHOCTb OZJHOBPEMEHHOI'O MOAKIIOUEHHSI HECKOJIBKUX MotyJieli Laurent k ogHol cetu. [l
o0ecreyeHns TaKoro PeKUMa He0OXO0AUMO IS KaXKI0T0 MOy ISl yCTaHOBUTH pazianynbie [P u MAC
anpeca (cm. onucanue komann ynpasinenus $SKE,IP,SET u $KE,MAC,SET).

CereBoit Kom Mymmp
(switch)
S

Puc. Cxema nooknoyenust HeCKOIbKUX MOOYIell K 0OHOU cemu ¢ UCnOob308anuem SWitch

BoratsiMu BO3MOXXHOCTSIMU 00J1a1aeT BapUaHT MOAKIIOYCHHUS ¢ ucnob3oBanueM Wi-Fi poytepa.

- bBecnposoaHoe
coeauHenue no Wi-Fi

[nuuHa kabensa: <=80 M
>
+ +
Wi-Fi poytep y

Puc. Cxema 6ecnpo6oonozo nookmoueHus Komnsiomep — Mooyis ¢ ucnoavzoséanuem WiFi poymepa

Hoytbyk ¢
noaaepxkon Wi-Fi

CrnemyronmuM maroMm HeoO0XoaMMO MoaTh MUTAIOIIEe HAIPsDKEHUE Ha MOy ib. [IuTaHne MOKHO
IOJaTh KaK Ha BUHTOBBIE KJIEMMBI TaK U 4€pe3 BCTPOCHHBIN pa3beM ISl IITEKEPHOTO UCTOYHUKA
nuTaHusA. B ciaydae UConb30BaHUs KIIEMM CIIEAyET MOAKIIOYNTD “+” HCTOYHHMKA MUTAaHKs K Kiemme Vin

[T

a “—” k moooi u3 kiemm GND (3emiist). PekoMmenayemoe HanpsbkeHue nutaHus: ot 5.5 B 10 28 B
MOCTOSIHHOTO TOKA.

MuTaxve Yepes KneMMbi
Vin (+) u GND (-)

MWUTaHue OT UCTOUHMKA NUTaHUA
CO WTEKEPHOM BUNKOM
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0 [MpeBbiweHne YKa3aHHOI7I BENMNYNHbI MUTAOWErO Hanps>XeHUA MOXXET NPUBECTU K
YpeE3MEPHOMY NMEPErpeEBY KOMMNOHEHTOB MOAY/1A BMJIOTb A0 €ro NO/IHOIo BbIXOA4a U3 CTPOA.

[Tocne mogaun MUTaHUS HA HECKOJIBKO CEKYH/I B ITAHEIH 3a7a4 MOKET MOSBUTCS UKOHKA YCTAHOBKH
ceTeBOro aapeca. B ciydae ycnemHoro 3amycka MoJ1yJisi, Ha BepXHEH MOBEPXHOCTH TIJIAThl JOJKEH
3aMHUraTh HTHQOPMAIIMOHHBIN CBETOAMO] 3€JIEHOTO 1BeTa (4actoTa Muranus 1 '), curnanusupys tem
caMbIM 00 yCIICIITHOM 3aITyCKe MPOrpPaMMbl MOIYJIS.

STATUS LED - nHamkaTop paboTsl Mogyns

B paboTocrocoOHOCTH MO M YCTICITHOCTH YCTAHOBKH CETEBOTO COSMHEHUS MOXKHO YOCIUTHCS C
MIOMOIIIBIO BCTpoeHHO# Web-cTpaHuiis! yripaBieHus: MOIYJIEM HITH MOIKTIOYMBIIHCH K KOMaHTHOMY
nHTepdeiicy uepe3 TCP mopt 2424.

20



PykoBoacTBO nonb3oBaTtensa moayns Laurent-2

10. Web unrepdeiic ynpasienus

10.1 OO0uiee onucanue

s noctyna k Web-untepdeiicy, oTkpoiite 1r000it Opay3ep. BBeaure B agpecHol CTpoke aapec
http://192.168.0.101 (1o ymomuanuro). [lepe BaMu MOSIBUTCS CTPaHMIIA, KAaK HAa pUCYHKe HIbKe. Haxkmure
CCBUIKY JJISl BXOJ1A.

[ES =

| Laurent-2 Web Interface %
L

¢« C [4192.168.0.101 =

Laurent-2
Mogyns ynpaenenua © Ethernet nirepdeiicom

| W Web-unTepdeiic Moayna Laurent-2
I| I NoTpefyeTcR YKa3aTs NOMMH W Naponk A0CTYNE K
WHTEphERCY.

L

Bepcua: LWS5.0

© 2015 KernelChip

Hoctyn k uatepdeiicy 3ammiieH maposiem. [To ymomuanuto sorud: admin, maposs: Laurent (npu
JHCENAHUU, 8bl MOJCEME USMEHUMb NAPOJIb ¢ RoMouwbio Web-cmpanuywt ynpaenenus unu KE komanowl
$KE,PSW,NEW). Beeaute jorun/maposp u HaxMute KHomky OK.

Heobxoavma asTopusauma

Ans pocTyna Ha cepeep http://192.168.0.101:80 tpebyerca
yKa3aTe UM NonbL30BaTENS W napons. CooblieHune cepeepa:
Protected.

Wma nonesosatens:  admin

Mapone: % |

Bxog Otmena

BI/I3yaJ'IBHO CUCTCMaA YIIPABJICHUS BBITJISIIUT, TaK KaK Ha pPUCYHKC HUKC.
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e

€« C [ 192.168.0.101/protect

Laurent-2
Moayne ynpasneqdn © Ethernaet unrepbeitcom
Pene
i . CepuiiHbli HoMep
BrntoueHue [ BoiknoueHWe pene. 3eneHblil UEET MHAWMKATOPa COOTEETCTEY ET SN V15B-M6A5-710T-H108

EKAKYEHHOMY pene.

S99

RELE 3

RELE 1 RELE 2

BbixoaHble NMHKUUK

Ha#aTHeM Ha KHOMKK HUKE MOMHO BRAKYKTE [/

BLIX0AHEIE AWCKPeTHEIE AMHKMKM OUT1 - OUT12.

v

ouT_1 ouT_2

v

ouT_7 ouT_8

BxoaHble AMHKWK

<

ouT_3

P 1~
i
\_\\_ A ‘

ouT_9

</

ouT_a

</

ouT_10

RELE 4

EEBIKAKYUTE NOAGYY HANPAMEHWA Ha

ouT_s ouT_8

v

oUT_11  OUT_12

st
I BepcuA nporpammecrs sbecneyekun
......... L201

Bepcua Web-uurepdeiica

LW2.01

440 c

[aTunK TEMNEPaTYpEI

27300 °C

. CWCTEMHOE BPEMSA

\ KaHans! AL
fr apci: 0,000 B

apc2: 6,898 B

MHAMKETOPE MHGOPMUPY ST 0 HAJMYKMK HANPAKEHWA HE ANCKPETHEIX BXOAHEIX NMHHAX
IN1 - ING. 3eneHelil UEET MHAWKATOPa COOTEETCEYET HAMWYMKD EX0AHOMO CMrHana.

InN_1 IN_2 I

WM

N_3

IN_4

IN_3 IN_&

YnpasneHWe YypoBHEM MOWHOCTH BeixoaHoro WM curnana.

N:/"'

USART

48%

m CueTuMKu HMNYNECOE

= omrn 2 (0)
mnT2: 1 (0)
INT3: (0)
INT4: 2 (0)

MNepenada TEKCTOBLIX AAHHBIX YEPE3 NOCNEeA0BaATENBHEIR NopT (USART) Moayna.

#| JononHWTe CTROKY cMMEONaMu CR+LF.

¢

OTnpaeuTs

© 2015 KernelChip

Puc. Web-unmepdpetic ynpasnenus, enagnas nanens.

WNudopmanust Ha cTpaHuiie 0OOHOBIISIETCS B peKUME peabHOro BpemeHu. Cucrema ynpaBlieHuUs
MO3BOJISIET BU3yalIbHO HAOJII0AATh ClIEAYIOIINE TapaMeTphl:

CUCTEMHOE BpeMs
3HA4YCHUEC JAaTYMKa TeMIICPATYyPhI (eciau NOAKII0UEH)

3HaueHus oooux kaHanoB AIIIl B BonpTax

3HAYEHHS BCEX CYCTYMKOB MMITYJIbCOB (4 X KaHasa)

Tekyulee 3HaueHue MouHoctu MM curnana

COCTOSIHMS pelie (BKIIFOUEHO / BEIKITFOYEHO)

COCTOSIHHSI BBIXO/IHBIX JJUCKPETHBIX JTMHUH (BKJIIOYECHO / BBIKITIOUEHO)

TEKyllee 3HAUYCHUsI Ha BXOIHBIX JUCKPETHBIX JIMHUX (€CTh CUTHAJ / HET CHTHaja)
CEPUIHBIN HOMEp MO
BEPCHUs IPOrPAMMHOT0 00eCICUeHHsI MOTYJIS (6epcust npowuexu)

Web-cucrtema yrpaBiieHHUS TO3BOJISIET YIPABJIATH (H3MECHSTD) CICYIOIINE ITapaMeTpPhI:

e ynpasiATh ypoBHeM IIIMM curnana
e BKJIIOYATh / BEIKIIIOYATH pelie
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e BKIIIOYAThH / BEIKIIOYATH BBIXOJHBIC TUCKPETHBIC INHUU

B ciyuae c6ost coenMHEHUS ¢ MOJTyJIeM, BBIBOJAUTCSI COOTBETCTBYIOLIEe HHPOPMALIMOHHOE
cooOuieHne, OIOKUPYIOUIHE JOCTYH K 3JIeMEHTaM yIpaBiIeHus: HHTepdeiica 10 TeX Mop, MoKa COeTMHEHHE
He OyZieT BOCCTaHOBJICHO.

Moayis Laurent-2 mo3Bosisier opranu3oBbIBaTh OAHO coeannenue ¢ Web-unrepdeiicom ¢ oaun
MOMEHT BpeMeHH, T.¢. K Web-unrepdeiicy MokeT ObITh OKITFOUEH TOJILKO OJMH KIHCHT.

B cucreme Web-unTepdeiica npeaycMoTpeHa BO3MOKHOCTh YIIPABICHUS Pa3IMIHBIMUA HACTPOUKAMH
MOJTyJIsI, BKIIIOUasi MapoJib qoctyna, cereBbie HacTpoiku (IP u MAC anpeca), Hactpoiiku mopra RS-232.

{ | Laurent-2 Web Interface %
\

&« C | [} 192.168.0.101/protect

Laurent-2

Mogyne ynpaenenun c Ethermnet warepdeikcon

7 Pemun "GesonactHocTn" Moayna (KoMaHoa

$KE,SEC).
MNapone Moayna:  |Laurent MameHuTs FPEMUM COXPAHEHWA 3HAYEHMI ENMNAPATHEIX
pecypcoB (KoMaHaa $KE SAV).
IP aapecc: 192.168.0.101 MameruTs .
| Brlaada cooflueHnid npu cofeiTUAX Ha BXOOHEIX
MAC aapecc: 0.4.163.0.0.11 M ameHuTs NUHUAX. CucTeMa "CTopox" (KomaHaa $KE,EVT).
MoaaensHWe "Apefe3ra KOHTAKTOE" ANA BXOAHED
Macka noacetw: |255.255.255.0 MameHuTs AHHMIE (KoManaa SKE,DZG).
OcHosHoi wrros: | 192.168.0.1 M 3meHuTE
CropocTs USART: | 9600 v M 3amMeHUTE 0 Chpoc moayna (Reset), (komanaa $KE,RST)

BepHYTECA K 38B0ACKUM HaCTDOWKAM MoAYNA
(komanaa $KE,DEFALULT)

Puc. Ianenv nacmpoex Web-unmepgpeiica mooyns Laurent-2
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10.2 Cucrema CAT

Web-unTepdeiic moaaepkuBaeT BO3MOXKHOCTh yrpaBieHus padotoii cucremsl CAT — 3a1aBath
YIPaBISATH aBTOHOMHOM JIOTUKOHM paOOThI MOAYJIS PH BO3HUKHOBEHUM PA3IINIHBIX COOBITUH, 2 UMEHHO!

® U3MEHEHUE YPOBHs HAIIPSDKEHUS HA BXOJHOW AUCKPETHOM JIMHUU
IIPEBBILICHUE N3MEPEHUN 1aTYMKa TEMIIEPATypbl YKa3aHHOTO 110pora

110 TaMepy

OTCYTCTBHUE OTBETA OT yJAJIEHHOT'O CETEBOr0 ycTpoiicTa no komanae PING
[0 TOCTHKEHUIO NIOKa3aHUI CcueT4YrKa UMITYJIbCOB 33JaHHOTO [10pora

10 MIPEBBIIECHUIO 3aJaHHOTO ropora nokazanui AL

B kauecTBe ynpaBisieMoi peakiiii Ha BOSHUKHOBEHHE COOBITHS MOKHO 33/1aBaTh KaK pa3InyHbIe
JEHUCTBUSI JIJIS1 PeJie U BBIXOHBIX TUCKPETHBIX JTUHUN JAaHHOTO MOJIYJIsI, TAK M HACTPOUTH OTIIPABKY
KOMaH]1 yIpaBlieHus: Apyromy Moayito (texnonorus M2M). Bo3moxHbie BapraHThI yIIpaBlieHUs
pecypcamMu TEKYyIIEero MOJIYJIsl IEPEUNCIICHBI HIKE:

HaszBanue Onucanue

MOCTOSIHHBIH YPOBEHb, JIOTHICCKHN HOJIb (HET HANPSDKEHUS Ha
BBIXOJIe / pelie BHIKIIIOUEHO)

MOCTOSTHHBIN YPOBEHb, JIOTHYECKasl €IMHUIA (€CTh HANPSHKEHUE Ha
BBIXOJIC / peJie BKIKYEHO)

Ypogens Jlor. 0

VYposens Jlor. 1

I/IHBepCHLIﬁ ypOBeHL TOCTOSIHHBIT YPOBEHb, HpOTI/IBOHOJ’IO)KeHHHﬁ TEKylHIeMy

nmmynbe (1-255 cex). JInans ycranasnuBaercs B jior.0, 3atem - B
10T. 1 BHE 3aBHCHMOCTH OT NPEAISCTBYIOMIETO COCTOSHUS.
nmmynbe (1-255 cex). JInans ycranapnuBaeTcs B JIor. 1, 3atem - B
sior. 0 BHE 3aBHCUMOCTH OT NPEAIIECTBYIOIIET0 COCTOSHMSI.
umiyiisc (1-255 cek), ¢ ypoBHEM IPOTUBOIOIOKEHHBIM TEKYIIEMY.
3areM ypoBeHb BEpHETCS B IIPEIIECTBYIOIIEE COCTOSHHE.

Jlor.0 umnynec

Jlor.1 ummynbe

Al | o |@&ll= | O

WHBepcHBII UMITYJIBC

Ecnu B KauecTBe peakiMu UCIOIb30BaTh TexHomoruio M2M, to moxkuo 3agath IP / TCP Port
yAaneHHOro MoayJIsl (YyCTPOMCTBA) U MPOU3BOJIbHBIE TEKCTOBBIE TaHHBIE (HampuMep, Ke-komaHnbl),
KOTOpBIE OYTyT OTIPABIICHBI OMMOHEHTY B CIIy4ae BO3HUKHOBEHUS COOBITHSI.

Ha pucynke Hioke mokaszan npumep uHdopmaimonHoro tadio cucremsl CAT. Cucrema CAT
MoXkeT 00cimyxuBath 10 20 coObITHil 0gHOBpeMeHHO. COOTBETCTBEHHO, JUISl KaX/I0T0 U3 JOCTYITHBIX
aneMeHTOB CAT oTOOpakaeTcsi TUT COOBITHS U €T0 XapaKTePUCTHKH, PEAKIUs TP BOSHUKHOBEHUH
COOBITHS, TEKYIIIEEe COCTOSIHHE (BKIIFOUEHO / BRIKIIIOYEHO) M CUETYUK CpadaThbIBaHUI.
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| =30c OUT 3 — 0 ON OULLU
2 @15k RELE 1 — (R ON 0 Om
3 —I01 1—0 RELE 1 — B Zocx ON 0 Om
4 [N 19z2.168.0.106/15mun RELE 3 — 0 ON - Q)[TLIJJL
5 | IMPL,_2 > 1000 oOUT 3 — ._ Z 10 cex oN 0 (l)u‘u”"
6 | ‘#rpc1 =37V OUT_1 — . ON 0 (Dm
7
8 |04 10 He ;i?&:;ss&::.ll,.s?ri‘:i‘:ent; $KEREL.1,1; ON 0 :
9 @15 cex MzM  152.168.1.23:2424 ON 0 om.
10

Puc. Ilanens cucmemol ynpasnenusi CAT

Jist Toro utoOs! 106aBUTH 351eMeHT CAT Hy)XHO HaaTh KHOIKY “J[00aBUTH HOBOE COOBITHE.
Crenyet BbIOpaTh THIT cOOBITHS, HOMEp coObITH (ID) B inanaszone ot 1 g0 20, mapameTpbl COOBITHS U
peaKIHo Ha COOBITHE (ammapaTHbIe PECYPChl TEKYLIEro MOYJIS HJIH YAAICHHOTO, T.. TeXHoorus M2M).
Ha pucynkax HHXe MmoKa3aHbl IPUMEPHI CO3/IaHMs pa3InIHbIX deMeHToB CAT.

! BX0OH3A NWHWA ) BXOOHAERA NWMHKWA
' Taimep '® Tanmep
* NaTuMK TeMnepaTypbl ) JaT4yuK TeMnepaTypbl
Twun cobeimwa: A s Twun cobemwa: A jars
' PING IP ' PING IP
! CUeTUMK MMMYNBCOE L CueTuvK WMMYNbCOB

____
¥cnoeuwe cpabatelBaHma: n - ce MNepuoa: ceK

'®' nna sToro Moayna '®! ana sToro moayns
' M2M (Module-2-Module) ' MZM (Module-2-Module)
EEL L '® ypoeeHe Nor. 0 A= " ¥YposeHe Nor. 0
' ¥posexb Mor. 1 '~/ ¥posetb Jor. 1
' MHEEpPCHEIN YpOEEHE '® MHBEpCHEI YPOBEHE
! MHBEpPCHBIN MMMYABC "~/ MHBEpECHEIA HMNYABC
' Nor.0 mMnynec " Nor.0 wmnynbc
' Nor.1 wMnynec “ Nor.l uMnynec
JAUTENBHOCTE: EI oI AnuTeneHOCTE: EI e
Mo wcTe4YeHWH STOrD BEpEMEHH NUHHMA BEPHETCA B Mo ucTeyeHWd 3Toro BEpEMEHH NUHWA BEPHETCA B
WCXOAHOE COCToAHME. B cmyyae HNI‘I',';'II:CHDI‘:! peaKkudn MCHOAHOE CocCToAHWE. B cnyyae HMI'I',';'II:CHDI‘:! peaKkudn
onpeasnfeT ANHTEeNe8HoCTE HMNYNBECa. LIE:'IDE HUCono onpeaenAeT AnHTeneHeCTE HMMYNbLCa. LIE:'IDE HUCono
cekyHa, oT 0 ao 255. 0 - 3Ha4eHHe HE CNpeASneHD. cexkyHa, ot 0 ao 255. 0 - 3H34YEHKWE HE ONpeAsneHD.

Puc. Jlobasnenue nosvix coovimuii ¢ cucmemy CAT (Oamuux memnepamypet u maiimep)
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B mokasaHHBIX BBIIIE IPUMEpPaxX Ha JIEBOM PHCYHKE n300paxkeH BapuaHT coznanus CAT coObITHs 1Mo
MIOKa3aHUsM JIaT4rKa TemrepaTypsl. Eciu nokasanus mogaumathes Boime 30 C° — Ha BBIXOAHOW JIMHUH
OUT_3 Oyxer ycTaHoBIeH Jorudeckuii Hoib. Ha mpaBom pucynke Ha pene RELE_1 6yzer
MEePEKITI0UATHCS B MPOTHUBOIIOJIIOKEHHOE COCTOSIHUE KaXK/bie 15 cek.

Ha pucyHnkax HuKe MOKa3aH BapuaHT YCTAaHOBKHU COOBITHS HA U3MEHEHHE BXOJHOTO JIOTHYECKOTO
yposas Ha iuauH IN_1. Ecniu ypoBeHb H3MEHHUTCSI ¢ BBICOKOTO Ha HU3KHM — Ha pesie o HoMepoMm 1
OyJIeT MoJaH UHBEPCHBIA UMIYJIBC AITUTEIILHOCTBIO 3 CEKYH/IbI.

Ha npaBom pucynke 3agaercs onepanus nuaroanus (PING) ynaneHHOro ceTeBOro yCcTpoicTsa ¢
aapecom 192.168.0.106 xaxasie 15 munyt. Ecnu ycrpoiictBo He orBetusio Ha PING — na pene RELE_3
Oyzaet noja jor.0 UMITyJIbC, KOTOPBIM, HAIIPUMEP, MOXKHO MPOU3BecTH cOpoc nutanus uin Reset storo
YCTpOICTBA.

* BxXoOH3aA NWUHWMA Bx0AH3A NMHKWA
TakMep Takmep
aT4MK TEMMEpaTy bl

Twn coBbmus: a paTyp Tvn coerua: JaTumK TemMnepaTypbl

PING IP ® PING IP

CyeTYMK MMMYNbCOB CUETUMK MMMYNBCOB
____
BxogHas nuHWA: IN 1~

Mepwoa onpoca:
PearvpoBaTe Ha Nnepexoa:

0-1 IP: 192.168.0.106

-

AnA 3TOro Moayna

* AnA 3Toro MoAyna
M2M (Module-2-Module)
M2M (Module-2-Module)
NnHuA: RELE 3 v
JIHHHA: RELE 1 ~ =

Jeiictene: Vposens Mlor. 0 Aecrane: Y¥posede Mor. 0
YposeHe Mor. 1 ¥poseHe for. 1

* iHBEpPCHEIN YPOBEHE WHBEPCHEIA YPOBEHE
MHBEPCHEIR WMAYNbC MHBEPCHEIR MMMy NkC
Nor.0 wmnynec * Nor.0 uMAynsc

Nor.1 wanynec Nor.1 wmnynec

AnuTensHoCTL: 0

AnuTeneHoOCTE: 3 CEeK

CEK

Mo WCTEYEHWW STOrD BPEMEHM NMHUA BEPHETCA B
WCXOAHOE COCTOAHKEe. B criydae MMMynbCHOW peakumi
ONpeAenAeT ANHTENBHOCTE MMMYALca. Llenoe Yucno
cekyrg, ot 0 go 255. 0 - zHa4eHKe He CNpeJensHo.

Mo WCTeYEHUU STOMD BPEMEHM NWHKA BEPHETCA B
WCKOAHOE COCToAKKE. B Clydae MMMYyNeCHOM peakumm
ONpeaenAeT ANWTENLHOCTE WMMYALCa. Llenoe yuono
ceryrn, of 0 ao 255. 0 - sHaYEHWE HE ONPEASNEHs.

Puc. Jlobasnenue nosvix coovimuii ¢ cucmemy CAT (6xoonas aunus u PING)

Hwxe mokazan mpumep co3ganusi COOBITHS 1O IEPEMOHEHUIO cueTynka umMnynscoB IMPL_2 (eBsiit
pucyHok). [Ipu goctmxkennn cdetankoM 3HavueHus B 1000 Ha Bexoauyto sman0o OUT _3 Oynet mogan
WHBEPCHBIN UMMYJIbC IuTenbHOCThI0 10 cek. Ha mpaBom pucyHke npu npeBbiiieHnn mokazanuii AT
ypoBHs B 3.7 B Ha BeixoHOM muHIE OUT_1 OyeT ycTaHOBIIEH YPOBEHbD JIOTHYECKOE €IMHHMIIBI (BBICOKUI
YPOBEHb).
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BxoOoHas NHMHWA Bx0oOHaA NWHWA
Tarimep Tarmep

[0aTuvK TeMnNepaTypbl [aTuvk TeMnepaTypsl

Tun cobbimus: Tun cobbmwsA:

PING IP PING IP
* CueTumk MMy NeCoe CueTumk MMMy NBCOE

AUn ® aun
EE—— I E—
CUETUHEK: IMPL 2 » Turug ALM: ADC2 v
Yeonoswe cpabateisanna: = (1000 MMAYABCOE YenoBuwe cpabaThiBaHua: > v|3.7 B

ADC1: 0-16.5B; ADC2: 0-5.5 B
®! ang sToro Moayna o

Ana 3Toro Moayna

M2ZM (Module-2-Madule) M2M (Module-2-Module)

NuHwna: ouT 3 T NuHMa: ouT 1 v
HeicTene: = .
¥posene Mor, 0 AR Yposers Nor. 0
¥poseHe MNor. 1 * YposeHs Nor. 1
MHEEPCHEIR ypoBEHE IAHBEpPCHBIIA YpOBEHB
- ] -
WMHBEPCHEIW WMAYNBC HMHESPCHEIR MMNYABEC
Nor.0 nMnynec Nor.0 uMnynsc
Nor.1 wHMnynec Nor.1 uMnynec
OnuTensHoCTE: - WTENBHOCTE:
Mo wcTeYeHWH STOrD BpEMEHH NUHWA BEpHETCA B Mo wcreyelun sTOro BpPEMEHH NUHKWA BEpHETCH B
WCXOAHOE COCToAHWE. B cAyyae WMMynLCHOW peakudd WCXOAHOE COCTORHME, B ciyuyae MMNyNLCHOW peakumu
OMpeasnAET ANMTENEHOCTE HMNYALCE. Lienoe Yuono onNpesendeT ANWTENEHOCTE MMMyneca. Llenoce yuono
cekyhn, oT 0 ao 255. 0 - 3HAYEHWE HE ONpPEAENeHD. CeKyH4, o7 0 go 235. 0 - 2Ha4YEeHHE HE ONPeLeneHD.

Puc. [Jobasnenue nogvix coovimuii ¢ cucmemy CAT (cuemuux umnynvcos u ALII)

J171g KaXK0ro U3 COOBITHI MOXKHO 33/1aTh ATUTENBHOCTD JEHCTBUS peakiuu. Onpeaensercs moiemM
“JlnurenbHOCTH”. He HyNIleBOe 3HaU€HME BO3BpAIIACT MPEIECTBYIOIICE 3HAUCHUE JJIs allllapaTHOTO
pecypca (pene Win BEIXOAHAS TUCKPETHAsI TUHUS) B CIy4Yae YCTAaHOBKU (PMKCHPOBAHHOTO YPOBHSI uepes
3a/laHHO€ YHUCJIO CEKYH/JI. B cilydyae MMIyJIbCHOM peakuu TaHHBIN apaMmeTp 3a7aeT JUINTEIbHOCTh
UMITyJibca B ceKyHAax. [1o yMom4aHuIo JUIMTENIbHOCTh UMITYJIbCA COCTaBIISAET | cek.

ITpu co3naHmy HOBOT'O COOBITHS OHO IO YMOJYAHUIO BBIKIIFOUEHO. /11 ero BKIIIOUEHHS CIeyeT
Ha)kaTh cooTBeTCTBYIOINIYI0 KHOMKY ON/OFF. ITpn skenanuu coOBITHE MOKHO BBIKITFOUUTD U JTaXKe
ynanute. Eciu coGpitue ¢ HekotopsiM ID yixe cymiectByert, To 1o0aBieHne HOBOro coObITUs ¢ TeM ke |D
BBI30BET CTHPAHUE TPEABIIYIIETO U 3aITUCh HOBOTO.

Kaxxnoe CAT coObITHE HMeEeT CBOM TEKYIIHHA CTaTyC, KOTOPBIA MOXKET MPUHUMATh CIICAYIOIINE 3HAYCHHUS .

HaszBanue Omnucanue
ON CoObITHE BKIKOYEHO U AKTUBHO (HAXOJUTCS 1101 HAOJII0IEHUEM )
OFF CoObITHE BBIKITIOUEHO U HE AKTUBHO (HE HAXOIUTCS M0 HAOIIOICHUEM )

Hcnonb3yeTcest TOJIBKO JJ1st COOBITHI ¢ JaTYNKOM Temiepatypsl. Eciu
TIOKa3aHMs IaTUYMKA [TPEBBICHIIN MTOPOT, TIPOBOJUTCS BBIITOJIHEHHE
3aganHoro aevicrus u cratyc CAT anemenra nepesoautcs B RAISED,
RAISED JI0 TEX TOP, MOKA MOKA3aHUs HE OMYCTATCS 0OPAaTHO HIYKE 3aJaHHOTO
mopora. Bo Bpems cocrosiaust RAISED siieMeHT akTHBCH U HAXOUTCS
1101 HaOJII0/ICHUEM, HO BBIIIOJHEHHUE 33/IaHHOM peaKkiiy He
[IPOM3BOJIUTCSI.

Hcnonb3zyercst Toisko it PING cobwrruit. B KBX-3D oprannzoBan
TOJILKO OJIMH IPOrPaMMHBIA MOy b oTripaBku / mpuema PING
sarpocoB. Eciu B cucreme CAT 3aman PING HeckoabKuX yCTPOHCTB
DELAYED | oxHOBpeMEHHO, TO IMHIOBAHHUE KaXOTO aJpeca IPOBOAUTCSI
MOCJICIOBATENBHO B mopsiike ouepeau. JinemeHTsl PING, kotopsie
HaXOJITCS B ouepeiu Ha 00paboTKy, OyzeT noMedeHs! (arom
DELAYED.
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Hacrpoiiku CAT coOBITHII COXpaHSIOTCS B SHEPTOHE3aBUCUMOMN MTaMATH U BOCCTAHABIIMBAIOTCS
ABTOMATUYECKH B Cllydae cOpoca MUTaHUsI.

10.3 Texuoaorus M2M

[ITupokue BO3MOKHOCTH OTKpbIBacT TexHoioruss M2M (Module-2-Module) ¢ momoinbio KoTopoi
MOYKHO YTIPaBIISATh YAAJCHHBIMH CETEBBIMH YCTPOWCTBAMH O€3 MpUBJICYCHHS BHEIIHEro cepepa. Ecnu B
KayecTBe peakluu Ha coObIiTue BBIOpaTh BapuanT M2M, to moxHo 3anats IP u TCP nopt ynaneHHoro
YCTPOMCTBA, KOTOPOMY MOYKHO OTIPABUTh IPOU3BOJIbHBIE TEKCTOBBIC JIAHHBIE.

Ha pucynke HipKe mokaszaH npumep, Ipu KOTOPOM B ClIyyae BOZHUKHOBEHHSI COOBITHS Ha
yaaneHHbIi Moayb (Hanpumep, Laurent-2) ¢ IP 192.168.1.23 u komanaHbIM OpTOM 2424 oTHpaBisieTcs
KE-komanna Ha BxiroueHue 1-ro pene. JlononHuTensHO IpenaeTcs KOMaHaa ¢ mapoJieM, T.K. 1o
YMOJIYaHHIO JOCTYTI K MOJYJIFO 3aKPBIT I10Ka HEe OyAeT BBeAeH napoib. KoMaH /bl JOKHBI ObITh
pa3aeneHsl MeXx1y co00il CHMBOJIOM ‘;’, KOTOPBIH OyeT 3aMEHEH MPH Nepeade TaHHBIX Ha CHMBOJIBI
BO3BpaTa KapeTKH U nepexoa Ha HoBYyo cTpoky (0XOD u OXO0A B HEX). [lyist skoHOMUH 00beMa TaHHBIX
MOYKHO OTKIIIOYHTH CHCTEMY O€30MaCHOCTH Ha YIEIEHHOM MOJyJIe ¢ romorlibio komanasl $KE,SEC u
TOT/1a apOJIb MOXKHO KK/l pa3 He MepeaaBaTh.

ANA 3TOrD MOAYARA
* M2M (Module-2-Madule)

IP: 192.168.1.23

TCP MopT: 2424

SKE,PSW,SET, Laurent;$KE,REL1,1] |

Mpumep: $KE;$KEREL,1,1; Cumeon ';' Byaet
=amereH Ha \rin.

KomaHaa(ke):

MosxHo oTnpaBiiATh He Tonbko KE-komaHabl, HO ¥ TPOU3BOJIbHBIE JaHHbIE, HAIIPUMED, KaK B
IpHMepe HIKE - MOKa3aH MpUMep OTIPAaBKK TEKCTOBO# cTpoku “Hi, Server!” na nekoropsiit TCP cepsep
o aapecy 192.168.0.110 na TCP mopt 7000.

BxogHas NHHKMA

* Taiimep
OaTumK TeMNepaTypbl
PING IP
CUeTuMK MMMNYNbBCOB
AUN

TuN cobbITHA:

Mepuoa: CEeK

AnAa 3Toro Moayna

* M2M (Module-2-Module)

1P: 152.168.0.110
TCP MopT: 7000
Hi, Serverl

Komanaa(si): Mpumep: $KE;$KE REL,1,1; Cumson ;' Gyner

zaMeHeH Ha \rin.
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Ha Tekywuit MOMEHT BPEMEHM UMEETCS OFpaHUYEHUNE Ha Kom-Bo M2M cobbiTuii — He 6onee 5
wTyk. ECnn B oanH MOMEHT BpeMeHM cpaboTaiv HECKOJBbKO COBbITWIM, TO OTMPaBKa AaHHbIX MO

@ TexHonornm M2M Ha yaaneHHoe ycTpoiicTBa 6yaeT nponsBoaMTCs No odepeaun. Pasmep ouepean
— 5 anemeHTOB. B TOM cnyyae ecnu B ovepeab nobaensietcs 6onee 5 cobbITMIM HA UCTIONHEHWE
BO3MOXKEH MPOMYCK COBbITUI C COOTBETCTBYHOLWMM COOBLLEHNEM Yepe3 KoMaHAaHbIN TCT nopT B
Buae: #M2M_ERR,NoPlace

11. Ynpasaenune npsambivu HT TP 3anpocamu

Monynb noazepxuBaeT BO3MOKHOCTb yIpaBiieHus npsimbiMu HT TP 3anpocamu B Buze
runeptekcToBbiX ccbutok (URL xoMan ibl). YipaBieHue Mponu3BOAUTCS OOpaIlieHHEM K OTpe eI HHOM
HTTP crpanuiie C pa3au4HbIMU [TapaMeTpamMu, ONPEACIISIIONUMU ACHCTBUE, KOTOPOE HY>KHO BBITIOJIHUT.
Hampumep, ecniu BBIMOIHUTD 3aMpoc Kak MOKa3aHo HUXke, To pene nojx Homepom 4 (RELE_4) 6ynet
BKJIIOUEHO:

http://192.168.0.101/cmd.cgi?cmd=REL 4,1
1 1921680101/ cmd.cgiter x G

<« C' | [} 192.168.0.101/cmd.cgi?cmd=REL 4,1

DONE

Komanansiit untepdeiic HT TP 3anpoco noaiepxuBaeTt ynpapieHHe CISAYIOUUME anapaTHbIMU
pecypcamu:

" pene

"  BBIXOJHBIEC JUCKPETHBIE JINHUU
* yposeHs [IIM curnana

YnpaBneHue ¢ noMoLbio HTTP 3anpocoB NoAAEP>XMBAETCS TOSIbKO B C/lydae BblKHOYEHHOW
cucteMbl 6e3onacHocTn moayns (komanaa $KE,SEC).

B orBeT Ha 3a1poc MOAyJib BbIAACT COO6H_[CHI/IC 0 CTaTyCC BBIITIOJIHCHHA 3al'Ip0H_ICHHOI7I KOMaH/JbI.

VYnpasnenue npssmeiMu HT TP 3anpocamu 3a6710KHMpOBaHO, MOCKOIBKY
pexuM 0e30IacHOCTH MOYJISI BKitoueH. CIieyeT BBIKITIOUUTh

DENIED —
6€30MacHOCTb U1l BO3MOXHOCTH pabOThI ¢ IPSMBIMHU 3alIpocaMu (komarnoa
$KE,SEC wiu uepes Web-unmepgeiic)

BAD — HCKOppCKTHLIﬁ CHUHTAKCHUC KOMaHAbI

DONE — Komanza ycremHo BbInoJgHEeHa

Huxe nano onucanue cuHTakcruca komana ynpasiaeHus npsMbiM HTTP 3anpocoM k Moayito:

Komanna REL
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KOMaHI[a IMMO3BOJIACT BKIIIOYUTL UJIW BBIKJIFOYHUTL PCIIC.

http://aopec_mooynslcmd.cgi?cmd=REL,<ReleNumber>,<State>[,<Delay>]

IMapameTpsi:
ReleNumber — Homep pese. MoxeT ObITh B ipezeiax oT 1 10 4 BKIFOYUTEIBHO.
State — 1 — BrirounTs, 0 — BBIKJIFOYNTS.
HeoOs3arenpHbIil mapameTp. 3aiepKKa B CEKyHIaX UITH
MUJUTHCEKYHaX 10 UCTEYCHUH KOTOPOM pesie aBTOMaTH4EeCKU Oy1eT
Delay _ YCTaHOBJICHO B TIPOTHBOIOJIOKCHHOE COCTOSTHHUE.
3ajiepkKa B CEKyH/ax: [eI0e YHucIIo B Auanasone [1-255]
Banepxka B [mc]: Touka + menoe uncio [1-9]. 1 — 100 mc, 9 — 900 mc.
Mpumep 1:

Iy Buiknouum pene RELE_2:

http://192.168.0.101/cmd.cqi?cmd=REL 2,1

Ipumep 2:

r Buiknouum pene RELE 3 na 10 cexyno. Ilo ucmeuenuu s3moco epemenu pene
BEPHEMCS 8 BLIKNIOUEHHOE COCMOAHUE CAMOCNOSMENbHO

http://192.168.0.101/cmd.cqi?cmd=REL,3,1,10

Ipumep 3:

r Buiknrouum pene RELE 3 na 400 munnucexyrno. I[lo ucmeyenuu smozo epemenu
pelie 6epHEeMCsi 8 BbIKIIOUEHHOE COCMOSIHUE CAMOCMOSIMENbHO

http://192.168.0.101/cmd.cqi?cmd=REL ,3,1..4

Komauna OUT

3anuch 3HaYeHUS Ha BBIXOJHYIO TUCKPETHYIO JIMHUIO.

http://aopec_mooyns/cmd.cgi?ecmd=0UT,<LineNumber>,<Value>[,<Delay>]

ITapameTpsnI:
. HOMED BBIXOAHOH AUCKPETHON JIMHUHA. MOKeT OBITh B mpeaenax oT 1 mo 12
LineNumber p P p
BKJTIOYMTEIILHO.
Value — 3HauYCHHUE JUIs 3aIIUCH Ha JTUHUIO. | — BEICOKUI ypOBeHb HanpskeHus, 0 —
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HU3KUI YPOBEHDb HANPsDKEHHUS.

Heo0s3aTenbHblii mapametp. 3amaet 3aaepxky B cekynaax [1-255] mo

Delay — MCTEYEHUHU KOTOPOM BBIXOJHAS JIMHUS BEPHETCA B IPOTHUBOIIOI0KEHHOE
COCTOSIHHE.
Mpumep 1:
e Ycemanosum evicokuil yposeHv HanpsdiceHus Ha OUCKPEMHOU TUHUU 8800a/8b1800a

noo Homepom 6:

http://192.168.0.101/cmd.cqi?cmd=0UT 6,1

Ipumep 2:

r Yemanosum 6vicokutl yposens HanpsiceHust Ha OUCKPemHOU TUHUU 6600a/8b16004
noo Homepom 6 Ha 15 cex:

http://192.168.0.101/cmd.cgi?’cmd=0UT,6,15

Komanga PWM

VYnpasneHue MOIHOCTHIO BeixoaHoro [IIMM curnana.

http://aopec_mooyns/cmd.cgi?ecmd=PWM,<PowerValue>

IMapameTpsi:
rnapameTp, 3a1al0lIui BEIXOJHYI0 MOIIHOCTh curHaia Ha III1M Beixone.
Mosxet npuHuMate 3HaueHus ot 0 1o 100. IIpu 3Hauenun pasuom 100 —
PowerValue — o o
MM curnan umeet 100% teopernueckyio moutHocTs U 0% mpu 3HaYeHUN
paBHoM 0.
IIpumep:

I’ Yemanosumo 60% yposens mownocmu LLIUM cuenana:

http://192.168.0.101/cmd.cqi?cmd=PWM,60

Jnst TOro 4TOOBI 3aIPOCUTH TEKYIIUH CTaTyC anmapaTHBIX PECypcOB MOAYJIS CIeIyeT 0OpaTUThCS K
CIIE/TyIOIEMY pecypcy:

http.://aopec_mooyns/state.xml

B otBet nonyunm cBosiHyt0 nHpopMmanuio B popmare XML:

<response>
<systime>10348</systime>
<rele>0000</rele>
<in>000000</in>
<out>011000001000</out>
<adcl>0.000</adcl>
<adc2>0.210</adc2>
<temp>26.492</temp>
<countl>0</countl>
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<count2>0</count2>
<count3>0</count3>
<count4>0</count4>
<pwm>0</pwm>
</response>

[Tomst B orBeTe XML nmeroT crnenyroiiee 3HauCHUE:

<systime>

TEKYIIEC CUCTEMHOEC BpEMA MOAYJIA B CEKYHAaX

COCTOSTHHIE peJie MOIYJISl B BHJIE CBOJHOM CTPOKH JaHHBIX. [lepBoMy cuMBoOITy
<rele> — B CTPOKE COOTBETCTBYET pesie HoMep 1, BTOpOMY CHMBOJY pesie HoMep 2 U
T.4. 1 — pene BkimoueHo, 0 — BBIKITIOUEHO

COCTOSTHUSI 110 BCeM 6 BXOJHBIM JUCKPETHBIM JUHHUAM B BUJE CBOAHOMN
CTPOKHU AaHHBIX. HyMepalius B cTpoke MpoU3BOJUTCA CII€Ba Ha MPaBo.

<in> — IlepBoMy CHUMBOJY B CTPOKE COOTBETCTBYET JIMHUSI HOMEDP 1, BTOpomy
CHUMBOJTY JTUHHS HOMEp 2 U T.A. 0 — Ha JINHUM yCTaHOBJICH HU3KHI
JIOTHYECKHUI YPOBEHb, 1 — COOTBETCTBEHHO, BBICOKHI TOTHYECKUH YPOBECHb.

COCTOSIHUS 110 BCeM 12 BBIXOJHBIM JUCKPETHBIM JUHUAM B BUJIE CBOJHOM
CTPOKH JaHHbIX. Hymepanus B cTpoke IpOU3BOJUTCS ClIEBa Ha MPABO.
<out> — IlepBoMy CUMBOIY B CTPOKE COOTBETCTBYET JIMHUSA HOMEp 1, BTopoMy
CHUMBOJTY JTUHHS HOMep 2 U T.A. 0 — Ha JINHUM yCTaHOBJICH HU3KHN
JIOTHYECKH YPOBEHb, 1 — COOTBETCTBEHHO, BBICOKHMII JOTHYECKUN YPOBEHb.

<adcl-2> — mokazaHus u3MepeHuit npyx kanainoB AIIIl moxysns B BoiasTax
<temp> —  IIOKAa3aHMs 1aTYMKa TEMIIEPATYpsl B rpagycax Llenscus
<countl-4>  — 3HAYEHHE CUETYMKA UMITYJIbCOB, IIEJ0e YKCIo B nuamnazone ) — 32766

BbIXO/IHasi MOITHOCTh curHaia Ha [IIMM Beixone. MoxxeT npuHUMAaTh

<pwm> —
sHaueHus ot 0% 10 100% BKIIIOUUTEIHLHO
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12. Komananbiii mHTepdeiic ynpaBjieHUus

[TomMumo ympasiieHust MOyJIeM uepe3 BcrpoeHHbiin Web-unrepdeiic, Laurent-2 mognepxubaer
HA0OpP TEKCTOBBIX KOMaH/I YIPaBIEHUs (OTKPBITHII MPOTOKOIT), KOTOPHIMUA MOKHO OOMEHHBATHCSI C
mojyaem 1o npotokoiy TCP/IP. ChopMupoBaHHas TEKCTOBask KOMaHIa OTIIPABIIIETCS 10 CETCBOMY
coeZiMHEHUIO 110 yka3anHomy IP aapecy (mo ymomdanuto 192.168.0.101) Ha pukcupoBanubiii TCP mopt
(2424), mporeccop MOYJIsl IEKOJAUPYET €€, BHIIOTHICT HEOOXOAMMYIO OTIEpPAIIMIO U OTHPABISIET 00paTHO
OTBET B TEKCTOBOM (popMare 0 cTaTyce BBHIIIOJHEHHOW 3a/1a4¥ MU IPYTYI0 HEOOXOAUMYIO HH(POPMAITHIO,
crieupUUHYO UIS KOHKpeTHON KoMaH bl Kak u B ciryuae Web-untepdetica, HE0OX0AUMO BBECTH
MapoJIh [T 3aIIUTH MOAYJIS OT HECAHKIIMOHUPOBAHHOTO JJOCTYTA B OOIIEIOCTYITHON CETH.

bnaronmapst OTKpeITOMY KOMaHAHOMY UHTEpQEcy MeeTcs BO3MOXKXHOCTh pa3padOTKH U HAITUCAHUS
IPOrpaMMBbI YIIPaBICHUS MOAYJIEM IO CETH Ha JIFOOOM SI3bIKE IPOrPAMMHUPOBAHUS, TIOICPKUBAIOIINM
MexaHU3M cokeToB. [logpoOHoe onrcanne KOMaH [ YIpaBISHHs JOCTYITHO B OTJEIFHOM JOKYMEHTE
“Ethernet mooynw Laurent-2. TCP/IP komanoul ynpagnenus .

[IpriMeHeHHe TEKCTOBBIX KOMAaH/ I II03BOJISIET B 00LIEM cityyae 000HUTHCh 0e3 pa3paboTKu
JIOTIOJTHUTEIILHOTO MPOTrPaMMHOT0 obectiedeH s JocTaTOuHO UCTIOB30BATh JIHOOYIO TEPMUHATBHYIO
HporpaMMy MO3BOJISIIOILYIO TIePeiaBaTh JaHHBIC Yepe3 ceTeBoe coenuHeHue, Hanpumep HyperTerminal
Bxosryto B coctaB OC Windows XP wiu nporpammy KeTerm ot KernelChip coemectumyro ¢ Windows
XP u Windows 7.

12.1 HcnoJsib30BaHue MporpamMmsl putty

Putty — 5To mmpoko pacnpocTpaHEeHHasi U OYEHb XOpolllasi TepMUHAIbHAs porpaMma KOTopast MOXKET
OBITH UCIIOJIB30BAHA JJIS1 B3aUMOACHUCTBUS C MOJTYJIEM.

3amyckaeM nporpaMmy, ykaseiaeM THn coequHenuss RAW, texymmii IP anpec moayns u TCP nopr.

-

ﬁ PuTTY Configuration @
Cateaqony:
—J- Session Basic options for your PuTTY session
_ T;rnl-iigalging Specify the destination you want to connect to
.. Keyboard e~ag P address)

- Features Fonnentjon type:
=] Window @ Raw Telnet Rlogin S5H Seral
- AppEarance

) Load, save or delete a stored session
- Behaviour

. Translation Saved Sessions

- Selection

----Cologm Default Settings Load
= Connection

.. Data Save

R [ save |

. Telnet Delete

- Rlogin

- S5H

""" Sefial Close window on ext:

Always Mewver @ Only on clean exdt
About | | Help Open ] | Cancel
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Haxxumaewm Ha xkHomKy “Open”. Ecnu coeiMHeHne yCTaHOBIIEHO, TIOSBUTCSI TEPMHUHAIBHOE OKHO, B
KOTOPOE HY>KHO HabMpaTh KOMaH/Ibl yrpaByieHus. /i1 oTIpaBKy HaOpaHHON KOMaH/bI cIelyeT HaaTb
Ha KiaBuiy Enter.

-

=)

P 192.168.0.101 - PuTTY

B manHOoM npuMmepe cHadana nojgaercs komanaa $KE — nposepka cBszu. B oTBeT Ha Hee MOIYJIb
Bo3Bpamiaet #OK. Jlanee uaet 3anpoc Bepcuu MPOIIUBKY U CEPUHHOTO HOMepa. [1ombITKa yrpaBIisiTh
pene (BkitoueHue 1-ro pene) OI0KUpyeTCst MOIyJIeM, T.K. €le He YKa3aH mapoJib. BBoaum maposs ¢
nomoripto komanael SKE,PSW,SET. TTaposib IPHHAT U TEEPh MOXHO YIPABJISTh alnapaTHbIMUA
pecypcaMu MOIYJIS.

12.2 Hcnouan3oBanue nporpammsel KeTerm

KeTerm npencrasisietr co00ii MaKCUMAIIBHO MPOCTYIO M HMHTYUTHUBHO MOHATHYIO B HCIIOIb30BaHUU
TEePMHHAIBHYIO IPOTrpaMMy, MO3BOJISIONIYIO B3anMoericTBoBaTh ¢ COM nopramu u ceTeBbIMH
ycrpoiictBamu 1o TCP/IP mpotokony. KeTerm coBmectima kak ¢ Windows XP tak u ¢ Windows 7 / 8.
Ckavath mporpamMMy MOXHO Ha caiite www.kernelchip.ru

PaccmoTpum npumep B3aumoneiictBus ¢ moayseM Laurent-2 uepes TCP nopt 2424 ¢ nomoibio
nporpammel KeTerm. OkHO nporpamMmsl pa3/ieJIeHo Ha JIB€ 00J1aCTH — HIKHSISI 00J1acTh MpeHa3HaueHa
JUI BBOJIa KOMaHJ] MOJYJII0, BEpXHsisl 007acTh 0oToOpakaeT nHGopMaluio (OTBETHI, JaHHbBIE) OJTy4YaeMble
OT MOJTYJIS.

KE KeTerm ) fi-So

Device  About

O6nactb oTobpaxeHus
OTBETOB MoAyNSA

O6bnacTtb BBOAA
KOoMaHA
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JIist coemMHeH s ¢ MOIyJIeM He0OXO0MMO OTKPBITh MeHIO porpammbl Device — Connect. B
OTKPBIBILIEMCS OKHE CJIEeIyeT BBIOpaTh criocod noakaodenus K TCP nopty u yka3aTb ceTeBble pEKBU3HTHI
MOJIyJIs, KOTOpbIE 10 yMoauaHuto paBHbl 192.168.0.101 (IP axpec) u 2424 (mopT).

cli=) KE KeTerm o 8

} Device About

‘ " coMport =5
[~ COM port ¥ TCP poet
com: |3 P 1921880001
Baud [3600 Pot: [2424

SKE . =
[ OK I Cancel l
$KE
/

Tenepb MOXXKHO OTIPABJIATH KOMAH/bl MOAYJIIO U OJTy4YaTh OTBEThL. YTOOBI OTHPAaBUTh HAOPAHHYIO
KOMaHy MOJyJII0, HEOOXOAMMO HaXxkaTh KiaBuiry Enter. Untepdeiic ynpaBieHus Moys 3allyIIeH
naposieM. 1o ymouanuto, napoiis qocryna Laurent (Bel mMeere BO3MOKHOCTh YCTAaHOBHUTh CBOM
coOCTBEHHBII Tapoiib ¢ momMoribio kKomanapl $KE,PSW,NEW wiu ¢ momomnipto Web-unrepdeiica). [Toka
11apoJib He BBE/ICH, KOMaHIHbIH nHTepdeiic 3a0nokupoBan (kpome koman sl SKE u $SKE,INF ).

d E
KC KeTerm : TCP,192.168.0.101:2424 Connected [ESEER
Device About
#0K *

#INF,Laurent,La03,J89F-V571-XU43-1.313
#Access denied. Password is needed.
#PSW,SET,0OK

#WR,0OK

$KE

$KE,INF

$KE,WR,1,1
$KE,PSW,SET,Laurent
$KE,WR,1,1|
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12.3 Hcnoun3oBanue nmporpammbl HyperTerminal

Hannas nporpamma noctasisiercst B coctae OC Windows XP. [lns Windows 7/8 ona He BKITIO4aeTcs B
nocTtaBky 1o ymosuanuro. /s ee 3amycka moa Windows XP Beibepure I1yck —IIpoepamvmer —
Cmanoapmuusre — Ceszo — HyperTerminal. Tordac e 3amyCcTUThCSI MACTEP CO3/JaHHSI HOBOT'O

COCIMHCHUA C MPEATTOKECHUEM YKa3aTb UM COCIUHCHUA. YKa)KI/ITC, HaIpuMmep, UM Lau rent, Ha>XMHUTC
IIOKII.

l--*-.—

3 New Connection % Laurent

Enter a hame and choose an icon for the connection: Enter details for the host that you want to call:

Name:

Host address: |1 92.168.0.101

|Laurent

Port number: {2424

| oK I Cancel | | 0K I Cancel |

Connect using: |TCP)‘IP [Winsock) _ﬂ

Crenyromum maroM, Heooxoaumo BeiOpath Tun coeauneHust — TCP/IP (Winsock) u yka3ats IP anpec u
nopt moaysi. [To ymomganuto IP anpec momyinst paser 192.168.0.101 (BbI nMeeTe BO3MOXKHOCTb
U3MEHHTH 3TOT ajpec ¢ momorbio KE komanasr $KE,IP,SET). Iopt momyns — 2424 (Bceraa
MOCTOSTHHBIN, U3MEHEHUIO He Mo uiexkuT). Haxumaem "OK".

B ciydae ycnemHoro coeiMHeHMs1, B HUDKHEM JIEBOM YTITy MPOrPaMMbl JOJIKHA MOSIBUTHCS HAJIIHUCh
“Connected” ¢ BeTMUMHOM MTPOIIEANIETO BPEMEHH C MOMEHTA YCTAHOBJICHHUS COSAMHEHUS.

(Connected 0:00:07 WANST TCRIP |

Jiist Toro uto0s! 3¢ (HEKTUBHO MOIB30BATHCS MPOrpaMMoii ipu padote ¢ moynem Laurent, Heo6xonumo
YCTaHOBUTB Psijl HACTpoeK. Ha nuiieBoit nanenu nporpaMMsbl pacrosaokeHa KHonka “CoiicTBa’”.
Haxxmure ee. [lepeiiaute Bo Bkinanky “CoiictBa” (Settings) u ycranoBute piakku, Tak Kak MoKa3aHO Ha
pucynke Hmwke. Haxnmaem "OK".
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“g Jerome - HyperTerminal 2|
File Edit Wiew Call Transfer Help — &ASCIl Sending
D ﬁ- 7 BJ h Fﬁ [V Send line ends with line feeds
[V Echo typed characters locally
/ F'ru:upertiesl Line delay: I[] milliseconds.
- / Character delay: IU milliseconds.
Brnagka "CeoitcTea” ~ ASCIl Receiving

[~ Append line feeds to incoming line ends
[~ Force incoming data to 7-bit ASCII
V' Wrap lines that exceed terminal width

| oK I Cancel |

Teneps MOKHO OTIPABIIATH KOMaHIBl MOJYJIIO U TIOJy4aTh OTBETHI. UTOOBI OTITPaBUTH HAOPAHHYIO
KOMaH]ly MOJTyJII0, HEOOXOAMMO HaxxaTh KiaBuiny Enter. Mntepdeiic ynpaBiaeHus MOy s 3aIUIICH
naposiem. [To ymomuanuio, maposis goctymna Laurent (Bbl iMeeTe BO3MOKHOCTh YCTAHOBUTH CBOM
COOCTBEHHBII Iapoiib ¢ moMoInbio komanael SKE,PSW,NEW wnu ¢ momomsio Web-untepdeiica). [Toka
napoJjib He BBEJICH, KOMaHIHbII uHTepdeiic 3abmokupoBan (kpome komansl SKE u SKE,INF ).

File Edit Yiew Call Transfer Help
D|=| »|3]| 0[]
=
$KE
HOK
$KE , INF
#INF ,Laurent,LaB3, J8OF-¥571-KU43-1.313
$KE . WR,1,1
#Access denied. Password i1s needed.
$KE ,PSH,SET,Laurent
#PSYW ,SET, OK
$KE . WR,1,1
HWR , OK
Jie|
|Connected 0:01:18 \uto detect | TCP/IP SCROLL  |caps y
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13. AnmapatHble pecypchbl

B cocraBe Mmoayist Laurent-2 umeercst Oorathiii HA0Op pa3JIMYHBIX aANIapaTHBIX PECYPCOB,
MO3BOJISFOIINX PEATM30BBIBATh IIIMPOKUH CIIEKTP PA3TMYHBIX U3MEPHUTEIBHBIX, YIPABISIOMIUX U
creasmux cucreM ¢ Ethernet uatepdeiicom.

13.1.1 AnmapaTtHblii cOpoc MoTyJIsi

Jnist anmapatHOro cOpoca HaCTPOEK, COXPAaHEHHBIX B SHEPTOHE3aBUCHUMOM IMaMsATH MOIYJIA,
npeIHa3HayYeH clienraibHbIi Jkamiep (mepembruka). Ha arame 3arpy3ku (1o gakTy 1mojayu NUTaHus Ha
MO)Iy.HI:), IMPOU3BOJUTCA ITPOBEPKA COCTOAHUA TKaMIIepa. Ecmm JOKaMIICP HC YCTAHOBJICH — BBIITOJIHACTCSA
cOpOC cCOXpaHEHHBIX HACTPOEK B 3HAUEHUS MO0 YMOJTYAHHUIO (3aBOJICKME HACTPOUKH). BO3MOXKHOCTH
ammapaTHOTro cOpoca MOIyJIsi MOXKET OTPeOOBaThCs B ciaydae HeBepHO ykazaHHOro IP u/umn MAC
ajzipeca, Mpu KOTOPBIX MOAYJIb CTAHOBUTCS HE IOCTYITHBIM I10 CETH.

[bxamnep cbpoca HacTpoek

Anroput™m neicTBuil 171 cOpoca anmapaTHbIX HACTPOEK ¢ MOMOLIbIO JKaMIiepa copoca:

*  OTKIIOYUTH MOAYJb OT IUTAHUS

" VianuTh axamiep

* [lomaTe nuTaHME, AOKAATHCA 3aIyCKa MOYJI (MHUTraHHUE 3€JICHOIO CBETOJHO/A Ha JINLEBON
CTOPOHCE IJIATHI ABJIACTCA JOCTATOYHBIM YCJ'IOBI/ICM)

*  YCTaHOBUTH JKamIiep oOpaTHoO

[Ipouecc ctupanuss HACTPOEK CONMPOBOXKAAETCSA YACTBIM MUTAHUEM CBETOJIMO/IA HA JIMLIEBOM CTOPOHE
IJIATHI B TEYEHHE 2 CEKYHI.

13.1.2 Peue

B cocrage MOAyJid Laurent-2 umeercs YCTBIPEC ABYXIIO3UIIUOHHELIX PCJIC, MO3BOJIAIOIIUX KOMMYTUPOBATH
HEIHU KaK MOCTOAHHOI'0, TaK U IEPEMECHHOI'0 TOKA. XapaKTepI/ICTI/IKI/I peiie nMpeacCTaBJICHBI B Ta6J'II/IIIe HUKE:

MakcumabHOe KOMMYTHPYEMOE
HNOCTOSIHHOC HATIPSDKCHUE  eeceeeeiesresreseeesesne e eeeenens 48 B

MakcuManbHBIH KOMMYTHPYEMBIi
MOCTOSTHHBIM TOK e sree e 7A
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MakcuManbHOE KOMMYTHPYEMOE
HEPEMEHHOE HATIPSKEHME sveeeereesresesrereseeresaereeste s 230 B

MaxkcumanbHbI KOMMYTHUPYEMBbIH

HEPEMEHHBIA TOK e 7TA
Bpemst cpabGaTbIBaHMS/OTITYCKAHHSA ..o 10/ 5 mc
BpeMst sKU3HH (KOTMYECTBO BKIFOUEHHM)  ....ociiiiecciesiceeeees e 107

Kaxnoe penie mMeeT Tpu KOHTAKTa, BEIBEJCHHBIX HA KIIEMMHBIN pa3beM 1 UMeHyeMbIX kak ReleN.1,
ReleN.2 u ReleN.3, rae N — Homep peie (ot 1 g0 4).

@ ReleN.1

Pene @ ReleN.2
(@] relen.3

[To ymouanuro, B MCXOTHOM COCTOSIHUY TIOCJIE TIOJJau TIUTAHKUS Ha MOAYJIb KOHTAKTHI KQKI0TO U3 peie
ReleN.1 u ReleN.2 3amkHyTHI (yrpaBisioliee HanpsbKeHre Ha pere otcyTeTByeT). [lytem mogaun KE
xoman b1 $KE,REL wmu uepe3 Web-unrepdeiic yrnpasieHust MOKHO MEPEKITIOYUTH COCTOSIHUE Pelie.
Tabnuia HIDKE MOKa3bIBAET COOTBETCTBHE MEXK/Ty MOJIOKEHUSIMH KOHTAKTOB pelie U mojaHHbix KE-
KOMaH/I.

Onucanue CocrosiHue pene

ReleN.1 ReleN.3

HcxomHoe cOCTOsIHUE peJie TOCie TOAKIFOYSHUS MO IS J
K UICTOYHHKY NUTaHUs (peJie BBIKIIOYEHO, HalpsHKeHUE Ha
perie He MOJIaHo).

Pene — —

ReleN.2

JIJIs IepeKITFOYeHUsT COCTOSTHUS pesie He0OXO0IUMO MOaTh
KE-komanay $KE,REL wnu BocrionszoBarsest Web-
uHTepdeiicom ynpanienus. B kauecTse mpumepa
MIPOM3BEIEM BKIIIOUEHHUE 2-T0 penie ¢ momortisio KE-
koMaH bl [ToaeM KoMaH Ty

ReleN.1 ReleN.3

Pene [

$KE,REL,2,1

ReleN.2
KoHTakThl pene OyayT MepeKItoueHs (pelie BKIIYEHO, Ha
HETO T0/IaHO HATPSDKCHHUE).

ReleN.1 ReleN.3
LITO6I:I BEPHYTH PCJIC B UCXOJHOC COCTOAHUC HCO6XO,Z[I/IMO
I101aTh KOMaHJIy:

Pene — —

$KE,REL,2,0

ReleN.2
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13.1.3 JuckpeTHble BXOAHbIE JIMHUH

B cocraBe Mmoayms Laurent-2 umeeTcst mecTh AUCKPETHBIX ONTOU30JMPOBAHHBIX BXOIHBIX JIMHUM.
Monyb MO3BOJSIET OMPENENATh (DAKT HATHYUS WM OTCYTCTBHUS BHEITHETO HAMIPSDKCHUS HA ITUX JIMHUSX.
Kaxknas u3 IMHUHN ABJISIETCA OTIIOU30JIMPOBAHHOM, T.€. MOIYJIb 3alIUIIEH OT BHEIIHETO HANPSIKCHUS,
MOJABAEMOTr'0 HA 3TH JIMHUM ONTHYECKOW Pa3BA3KOW. Y IPOILIECHHAS JIEKTPUYECKask CXEMa ONTO-BX0/1a
MIpEJICTaB/ICHa HA PUCYHKE HUXKE:

+5B
OnTtonapa
BxoaHas onTto- IN
M30NUPOBAHHASA @
AUCKPETHARA NUHUSA K Bxoay cuetunka
T ®  UMNYNBCOB MUKPO-
__//" KOHTTpOANepa
ISOGND —L GND
OnTousonupoBaHHas 3euna. cxembl
3emMna
HOI{pO6Ha$I QJICKTpHUYCCKasa cxema.
: KaHan onto-exoga IN_1
: +33B

K. MU

ISO_GND
1 Otpoisolated ground

B Tabnuie HIKe MOKa3aHa cxema MOJIKII0YEHUs] BHEITHET0 HCTOYHHUKA HAPSHKEHUS K BXOJJHOM
muaun IN1 (mogxroYeHue K ApyriuM BXOIHBIM JIHHUSM MTPOU3BOUTCS MOJHOCTBIO aHAIOru4HO). C
nomorisio KE xomanaer $KE,RD nnn Web-unTtepdeiica mponu3BOAUTCS OMPOC COCTOSHUS JTMHUH, a
MMEHHO ONPEEIIAETCS OJaHO JIU Ha HEE BHEIIHEE HANPSYKEHUE WIIN HET.

OnwucaHne Wnnoctpauus
PesynbTat uyrenus cocrosnus auaun IN1: MicTouhuk nocTosmHHoro
HanpskeHus, go 158
Knemmel Ha nnate
3ampoc:  $KE,RD,1
N1 [O] e z
Ormser: #RD,1,0 ISOGND [O]
0]

B cnyuae ucnosn3oBanust Web-unrepdetiica,
COOTBETCTBYIOIINI HHAUKATOP JTUHUN OyJIET UMETh
CEepBIN 1BET (BXOIHOM CHTHAI OTCYTCTBYET).
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PesynbTar utrenus cocrosuus auauu IN1: McToumk nocTosmroro
Hanpsbkenms, go 158
Knemmebi Ha nnate
3ampoc:  $KE,RD,1 M =
N1 [O] T =
Omser: #RD,1,1 ISOGND [0
0]

B cnyvae ucnons3oBanust Web-untepdeiica,
COOTBETCTBYIONIMI HHANKATOP JINHUU OYAET NMETh
3eJIeHbIH 1BET (0OHapYKeH BXOJHON CHTHAN).

MpeBbileHMEe MAKCMMaJIbHO AOMYCTMMOMN BEMMYMHBI HaMNpPsHKEHUS ANSt BXOAHOM JIMHWK
MOXET MPUBECTU K BbIXOAY U3 CTPOsSI ONTOU30/IMPYIOLLEN pa3BA3KM M KakK CeACTBUE
npuBeaeT K HepaboTocnocobHOCTM NMHUN.

JU1sl BXO/IHBIX JIMHUM peaar30BaH IPOrpaMMHBIA MEXaHU3M MOAaBIeHU “Apede3ra” KOHTaKTOB,
ympasisiembiii uepe3 Web-unrtepdeiic mmm komaunoit $KE,DZG. ITo ymorganuto, MEXaHU3M BBIKITFOUCH.

B ToMm cityuae eciu ecTb HEOOXOAMMOCTb UCIOJIb30BaTh CUI'HAT OT CaMOM IUIAaThl B KAUeCTBE
BXOJTHOTO, CJIeIyeT coeNMHUTh Mex Iy coool kiemmbl ISO_GND u GND.

13.1.4 JImckpeTHbIe BHIXOAHbIE JUHUH

Jlnist yripaBieHHsI pa3InIHbBIMEA HAaTrpy3KaMu, TOMAMO BCTPOCHHBIX 3JIEKTPOMAarHUTHBIX pele,
Moxynb Laurent-2 umeer B cBoeM COCTaBe JIBEHA/IATh AUCKPETHBIX BHIXOIHBIX JIMHUHA. BBIX0OIHBIC TMHUN
BBITTOJIHEHBI HA OCHOBE MOIIIHBIX TPAH3UCTOPHBIX KIIIOUEH (OTKPBITHINA KOJUIEKTOP) HA MUKPOCXEME
ULN2003, mo3BoIsIOIINX KOMMYTHPOBAaTh (OTKPBIBATH / 3aKPhIBATh) BHEIITHHE LICIIH.

CxemaTtnuHoe nmoJIKItouYeHne BpixoaHoi Mukpocxembl ULN2003 k Mukpormnporueccopy u
KOHTaKTaM KJIEMM TTOKa3aHO Ha PUCYHKE HIIKE!
ULN2003

GPIO MCU ouT_1

!

atatatatalal

—

Yy

PWR_1

RRRARAN]

Puc. Cxema xackada evixoonvix ouckpemuwvix aunutl na muxpocxeme ULN2003

C momomnipto KE komanist $KE,WR wnnu ¢ momomnrsio Web-untepdeiica yrnpasieHus MOKHO
OTKPBITH / 3aKPBITh BBIXOIHYIO JUCKPETHYIO JTUHUIO. COOTBETCTBEHHO, €CIIH MOKITIOYUTh K TAKOW JIMHUH
KaKyl0-JI0O Harpy3Ky (Hampumep, 3JeKTPO-IaMIIOUKy WU pelie), TO MOKHO €€ BKII0YaTh UIIH
BBIKJTFOYATb.

OOm1ast cxema MOJKITIOUEHHs BHEITHUX HAarpy30K K BBIXOJIHBIM JIMHUSAM MOZYJIS (Ha IpUMepe
muaun OUT1) mokasaHa Ha pucyHke Huxe. Kak BUIHO, /U151 3TOr0 HE0OXOIUMO MOIKIFOYUTh K MOTYITIO
caMmy Harpy3Ky M UCTOYHMK NMUTaHUA IS 3TOM Harpy3ku. OOpaTute BHUMaHue, 4yTo BXoj nutanus PWR1
npeaHaszHayeH A BeixoaHbiX JuHuid OUT1 — OUT7, a Bxon PWR2 mst muanii OUT8 — OUT12 n
BeIxoaa ITMM.
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Harpyska (namnoyka,

anekTpoasuraTens n T.4.)
Knemmet Ha nnare

ouTt [0 @
=
0]

PWR1 [0}

GND @

—

WCTOYHWMK NOCTOAHHOIO
Hanpsxenusa, no 50 B

Puc. Cxema nooknouenus Hazpy3Ku K 8bIX0OHOU OUCKPEMHOU TUHUU

TakuMm 00pa3zoM, MOKHO HCIOIB30BATh 10 IBYX Pa3HbIX MUTAIOIINX HAMPSHKEHUH ISl pa3TU4HbBIX
Harpy3ok. Kaxnas BbIX0/1Has JTMHUS MOXKET KOMMYTHPOBATh LieNb HamnpsbkeHueM a0 50 B u cuiioil Toka
1o 0.5 A., T.0. MakcUMabHasi KOMMYTHUpPYyeMasi MOLTHOCTh — 110 25 BT.

[Tpu sxenaHny, MOKHO MATATh HATPY3KH OT TOTO K€ UCTOYHHUKA MUTAHUS YTO U CaM MOJyJIb (KiieMMa
Vin). Jlist sToro Heooxoaumo coequHuTh BMecte KieMMbl Vin u PWR1 (u/unun PWR2). Teneps BHEIIHUE
Harpy3ku st duauid OUT1 — OUT12 OyayT nutathes TEM K€ UCTOYHUKOM, YTO 00ECIIeYHBACT MUTAHUE
camoro moays Laurent-2. Takxke B kauecTBe UCTOYHUKA TUTAHUSI MOKHO MCIOJIb30BaTh
cTabunu3upoBaHHoe HanpsbkeHue +5 B niu +3.3 B, noctynHoe Ha COOTBETCTBYIOLIEH KIEMME IIaThl.

Ha pucynke Hrke nokasad npuMep IMOAKIYEHUS K MOLYJIIO JIOIIOJIHAUTEIIBHOIO BHEIIHETO PeJIe C
HaIpsHKEHUEM yIpaBiieHus +5 B.

OUT_1 Pene, 5B

————— K warpyske
PWR_1 ~ 20V
ol Y

Puc. Cxema nooxmouenuss 0onorHumenbHo20 S-mu 80NbMOoB020 peie K bIXOOHOU OUCKPEMHOU TUHUU

npeBbILIJeHI/Ie MaKCMMaJlbHO ﬂOHYCTMMOﬁ BENMNYNHBI HAanps>XXeHna ans BbIXO,ClHOl)lI
JIMHUM KaK PAaBHO M MAKCMMasbHOMO A0MYCTUMOro TOKa Harpy3ku MOXET NMPUBECTU K
BbIXOAY M3 CTPOSi BbIXOAHOM NMHMM (610Ka NMHUIA) BNOTb AO MOJIHOMO BbIXOAA M3
CTpOSi BCETO MOAY/S.

13.1.5 CyeTyuKHu HMIYJIbCOB

Monynb IMEET B CBOEM COCTABE YETHIPE CUETUNKA UMITYJILCOB, COBMELIEHHBIX C BXOAHBIMU
JTUCKpeTHBIMU onTon3oaupoBaHHbIMU TUHUAME IN1 — IN4. Cuetunk cpabatbiBaer 1o nepeaHeMy GpoHTYy
UMITYJIbCa Ha BXOJE, T.€. 0 (PaKTy W3MEHEHMS JOIMYECKOr0 YPOBHS BXOJAHOTO CUTHAJIA C HU3KOTO Ha
BBICOKMH W YBEIIMUMBAET IIPU ATOM CBOE 3HAUeHUE HA enuHuny. [Ipu noctmkenuu 3nauenus 32767
CUETYHK COpACBIBACTCs B HYJIEBOE 3HAYCHUE, CYET HAUMHACTCS CHOBA M YBEJIMYMBACTCS HA €AUHUILY
3HA4YEHUE MOJIHBIX [IUKJIOB c4eTYrKoB. CyMMapHOe 4nciio cpabaThiBaHUI cUETUMKA ONPEeseTCs
CJIEYIOIIHUM BBIPAKEHUEM:
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I = oy N -32767

sum curr

rae:
lsum — cyMMapHOe 3HaueHHE CUETYMKA UMITYJIHCOB
lcurr — TekyIMe MOKa3aHMs CYETUNKA UMITYJIBLCOB, JIXKAT B Tipesenax [0 - 32767]
N — 4mcII0 MOHBIX IUKIIOB, T.€. CKOJILKO Pa3 cueTyrK cpaborai mo 32767 pas.

Cxema noAK/II04YeHNs HCTOYHMKA UMITYJIbCHOTO CUTHAJIa II0OKa3aHa Ha pUCYHKe HUke. B kauecTBe
10JOOHOI0 UICTOUYHMKA MOXET BBICTYIaTh, HAIPUMEP, AATYUK pacxojia BOJbl WK Kakoe-110o0 qpyroe
YCTPOMCTBO (1aT4YMK), BHIAAOIINNA UMITYJICHBIM BBIXOAHON CUTHAJ, CUET KOTOPOI'O HY’KHO IPOU3BOJIUTS.

IN/IMPL |O

ISO_GND g—]

NCTOYHUK MMNYNLCHOTO
CUrHana nocTOSHHOTO
HanpsbkeHna, go 15 B

Puc. Cxema nooxmouenus ucmounuxa umnyivcos k moodymo Laurent

Monyinb crioco6eH 00padaTbiBaTh 6€3 MOTEPh HENIPEPHIBHBIA UMITYJIbCHBIN CUTHAI(BI) HE
npeBbImarouid 9acToThl 20 1] IUTst KaXKI0Tr0 CYSTYNKA UMITYJIbCOB. [Ipy NpeBbIICHUH ATON BETUYNHBI
BO3MOJKHBI TIPOITYCKH B ITOJICYETE UMITYJIBCOB. MakCUMaJIbHAs 4aCTOTa UMITYJILCOB, 0OpabaTkiBacMast 6e3
MOTEPb, MOXET 3aBUCETh 00 00IIIe 3arpy3KH MOIYJIS, T.€. OT KOJI-Ba Pa3INYHOTO (PyHKIIMOHAIA
UCTIOJIB3YEMOT0 B TIApAIIJIeITh C MPOIEAYPOH MOICUeTa UMITYTHCOB.

13.1.6 Cucrema “Ctopox”

Monyns Laurent-2 nonaep:kuBaeT aBTOMaTHYECKY0 00pabOTKY COOBITUI Ha BXOJTHBIX
JMICKPETHBIX JIMHUAX ¢ BeIgaueil nHdopmarmonHoro coobmenus B TCP moprt. st aToro npeanasnadena
cnenuanpHas cucrema “CTopox’”. DTO ClieMAIbHBINA PEXKHUM, B KOTOPOM MPOU3BOIUTCS aBTOMATUYECKOE
OTCJICKUBAHUE U3MEHEHNUH COCTOSIHUS TUCKPETHBIX JIMHUM, CHIIAaMH CaMOT0 MOJyJIsl 0e3 yJacTus
BHEIIIHEH ynpasJstomei nporpammsl. B ciyyae oOHapykeHus dakta U3MEHEHHs YPOBHS BXOHOTO
cur”ana (nepexoy Jjior.0 — jor.1 1 Ha000pPOT), HE3AMETUTEILHO TPOU3BOIUTCS BhIIaya
COOTBETCTBYIOLIETO MH(OPMAIIMOHHOTO cOo00IIeHns o koManagHoMy T CP nopty 2424 ¢ onucanuem
00HapyXKEHHOTO COOBITHS.

“Cropox” ynpasmsercs KE komanmoit $KE,EVT. Cuctema mo3Bosier H30eKaTh MEPUOIHUECKOTO
N30BITOYHOTO M PECYPCOEMKOTO OITPOCa COCTOSIHHSI BXOHBIX JIMHUN CO CTOPOHBI YITPABIISIOMICH
MPOTPaMMBI.

Cucrema ciocoOHa 06pabaTsiBaTh 0€3 MOTEPh HEMPEPHIBHBIN UMITYJILCHBIN CUTHAJI(BI) HE

npeBblaroni yactoThl 20 ['1 11t Kaxk10M u3 TuHUK. [Ipy peBbIIEHNN 3TOW BETUYUHBI BO3MOKHBI
IPOMYCKHU cpabaThiBaHus cucTeMbl “CTOpOxK .

13.1.7 UM

B Monyne nmeercs BbIBOJ IHUPOTHO-UMITYIbCHOM Moy sinuu (IIIMM). C nomouisio 3Toro
BBIBOJIa MOYKHO IIJIABHO YIIPABJIATH MOIIHOCTBIO, TOABOJUMON K HAarpy3Ke, OCPEACTBOM U3MECHEHHUS
CKBAKHOCTH (COOTHOILIEHHUE JUIMTEIbHOCTU UMITYJIbCA K €70 MEPUOY) UMITYJIbCHOTO CUTHAIA,
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TEHEPUPYEMOT0 MUKPOIIPOLECCOPOM MOAYJIA Ha 3TOT BeiBOA. Henmocpeacrtsenno UMM curnan
(hopMHUPYETCS] MOIITHBIM TPAH3UCTOPHBIM KITFOUOM (OTKPBITBINA KOJUIEKTOP), IEPUOTUUECKOE BKITFOYeHUE /
BBIKJIFOUEHHE KOTOPOTO (popMUpyeT BO BHemIHeH nekrpuueckoii nenu MM curnai, nmogaBaeMblil k
Harpy3ke. TpaH3uCTOpHBIN KIIFOY MO3BOJISIET YIPaBJISTh Harpy3koit 10 S0 B nipu Toke 10 0.5 A.

C nomomipto KE komanaer $KE,PWM i Web-unrepdeiica ynpasieHus ©MeeTcsi BO3SMOXKHOCTb
IJIaBHO MEHATh xapakTepucTuky IIIMM curnana, 4To NpuBOIUT K U3MEHEHUIO CYMMapHOM MOJIBOJUMOI
MOIIIHOCTH. DTO MOXKET BbIPAYKATHCS B IUIABHOM PETYJIMPOBKE IPKOCTH CBEUEHUS 3JIEKTPOJAMIIOUKU WU
IJIAaBHOM PETyJIMPOBKHU CKOPOCTHU BpAIICHUS Baja 3JIEKTPOABUTATEIIS.

Cxema noakitoueHus BHenHer Harpy3ku k [IIMM Beixoy MofyJisi moka3aHa Ha pucyHke Huke. Kak
BUJTHO, JJIsI TOT0 HEOOXOIUMO MOJKIIOUUTE K MOJYJIIO CaMy Harpy3Ky U UICTOYHHK MUTAHUS JUIS OTOU
Harpysku 4epes kiaiemmy PWR2,

Harpyaka (namnouka,

anekTpoasuraTens U T.4.)
Knemmbl Ha nnare

PWM [O ®
=
=

PWR2 @

GND [0}

VICTOYHMK NOCTORHHOIO
Hanpskexus, Ao 50 B

Puc. Cxema nooxmouenus naepysxu xk LLIUM 6vixooy

[Mpu sxenannn, moxkHo TutaTh LIIIM Harpy3ky OT TOro ke HCTOYHHMKA IIUTaHUS YTO M CaM MOYJIb
(xmemma Vin). [lns atoro HeoOXoauMo coeinHUTh BMecTe kiaeMMbl Vin 1 PWR2. Tak e B kauecTBe
MCTOYHHMKA MTUTaHUS MOXKHO HCIIOJIB30BaTh BHIXON +5 B pacmonoxxeHHbIN Ha miate Moayis. B atom
ciydae Hy>KHO coequHHUTh kiieMMbl PWR2 u +5 B.

lNpeBblleHMe MaKCMMaIbHO AOMYCTMMOMN BENMUMHBI HanpsxkeHus ana LLUWM Bbixoaa
(50 B) kak paBHO M MaKCMManbHOro AOMyCTMMOro Toka Harpy3ku (0.5 A) moxeTt
npuBecTu K Bbixoay u3 ctpos UM nnHmMm BNAOTb A0 NOSIHOIO Bbixo4a M3 CTPOSi BCero
mMoayns.

Cxemarnueckas TabJIMIa HIDKE MTOKa3bIBAET, YTo Oy eT npoucxoauts ¢ popmoii LIIUM curnana u
COOTBETCTBEHHO HArpy3KOU IIpU TeX Ui UHBIX napamerpax MM curnana. B kadectBe npumepa
MIOKAa3aHa 3JIEKTPUIECKAs JTaMIIOYKa.

KE koMaHAa ®opwma BbIxogHoro LLNM curHana SIpKOCTb CBEYEeHUs namnbl

Ussix, B

$KE,PWM,SET,0 —

MOLLUHOCTb K Harpy3ke BoobLie He
noasoamTcs. Jlamna He ropur.
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Usblix, B

Uwum

$KE,PWM,SET, 25

Tonbko 25% noTeHUManbHOM MOLLHOCTH
nocrtynaet Ha namny. Cnaboe ceeyeHue.

Ussbix, B

Uwnm

75% MOLLHOCTM NOCTyNaeT K Harpyske.
CpenHee cBeyeHwue.

$KE,PWM,SET,75

Ussix, B

Uwum

$KE,PWM, 100
¢

Bca MOLHOCTbL NOCTYMAET K siaMre.
b€ MakcumarnbHas SipKOCTb CBEYEHMS.

13.1.8 JaTumk TeMnepaTypbl

K momymio Laurent-2 Mo>xHO HarpsiMyro 0e3 KaKuX-TH0O0 JTOTIOTHUTEIBHBIX JIEMEHTOB TTOAKIIOYUTh
natunk Temreparypsl KTS-18B20. bonee monpoOHyo HHGOpMAILIKIO 00 3TOM JATYHKE MOKHO
IOCMOTPETh MO cieayronemMy aapecy: http://www.kernelchip.ru/KTS-18B20.php

GND
>
DATA/ +V (3.3-5V)

Puc. Jlamuux memnepamyper KTS-18B20
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Cxema IMOAKJIFOYCHHUS BBIBOJAOB JaTYMWKa K KJIICMMaM MOIYJIA CICAYIOIasi.

e UEPHBIN - k kemme GND
e KPACHbBIH — k knemme +3.3 V
e 3EJIEHBIM (umn mpyroii useT oTIMaHBIIT OT 4epHOTO 1 KpacHoro) — K Kiemme TMP

Ecau gatuuk TeMieparypbl HE MOJKIFOYEH K MOAYIIIO, MM 3HAUYECHHE U3MEPSIEMOU TEMIIEPATY PhI
IPEBBIIIACT AOMYCTUMBIE TPAHUIIBI, 3HAUYCHHE TEMIIEPATyPhl BBIBOIUTCS paBHbIM -273 C°. TTokazanus
JaTYrKa TEMIEPATyphl MOXKHO MOIy4YuTh yepe3 Web-unrepdeiic wiau yepe3 KoMaHAHbIH HHTEPERC 110
TCP mopty 2424 ¢ nomonipio coorBercTByromiei Ke-komananel ($KE, TMP i $KE,DAT).

13.1.9 AL

Laurent-2 umeeT B cBoeM coctare aBa 10-Tu pa3psiHBIX aHAIOTO-IU(PPOBBIX Mpeodpa3oBaTelis
(ALLIT). Jlunuu AL Bcerna HacTpoeHbI HA BX01 (HA HUX IMOJAETCS HAMIPSKEHUE ‘C HApYKU~ MOIYJIs).
ALII no3BosiseT onpeaenuTs BEIMYUHY BXOJIHOTO HanpsikeHus B Bonprax. CxeMa NOIKITI0YeHHS
UCTOYHUKA U3MepsieMoro HanpsbkeHus kK kananam AL momxyns Laurent-2 moka3aHa Ha pUCYHKE HUXKE.

ADC1 |O O
V ADC2 V
GND |© GND O L
O WMeTouHuk curHana o WICTOMHWK CUrHana
NOCTOAHHOrD NOCTOAHHOID
Hanpaxenua, oo 16.58 Hanpaxenusa, oo 5.8B8

Puc. Cxema nooxmouenusi ucmounuxa cuenana k AL

Kaxnp1if n3 KaHAJIOB IMEET CBOIO JIOIMYCTHMYIO TPAHHUITYy BXOJTHOTO CHTHAJIA 110 HATIPSKEHUIO.
ITepsbrii kanan (knemma ADC1) umMeet paciunpeHHbIN quana3oH BXxoaHoro curaana ot 0 1o 16.5 B.
Bropoii kanan (knemma ADC2) — He Gonee 5.85 B.

MpeBblleHME MaKCMMabHO AOMYCTUMOMN BENMUMHBI HANpsiXXeHns kaHanos AL moxeTt
NPUBECTU K BbIXOAY U3 CTPOS KaHana BnioTb A0 MOSIHOro BbiXo4a U3 CTOSI BCEro
Moayns.

[Mokazanust ALIIT MmoxHO momy4uTh yepe3 Web-unrepdeiic nim yepes KOMaHJHbIH HHTEpdeiic o
TCP mopty 2424 ¢ nomonipsto coorBercTByomein Ke-komanas ($KE,ADC wiu $KE,DAT).

13.1.10 ITopT RS-232

OTnuuuTeNbHOM 0COOEHHOCTRIO MOIYJIs Laurent-2 smisietcst Hamaue BCTPOSHHOTO
nocienoBarenbHoro nopra RS-232. [ocnenoBarenbHbI MOPT MO3BOJISIET OPraHU30BBIBATH TAK
HasbBaembiil TCP-2-COM unTtepdetic. Hactpous cereBoe coennuenue ¢ IP aqpecom moyis (1o
ymom4anuio 192.168.0.101) mo nopty 2525 nMeeTcsi BO3MOKHOCTb OTIPABIATH JAHHBIE 110 CETH U
BBIBOAMTH UX 4Yepe3 RS-232 mopt u 0JHOBpEMEHHO CUMTHIBATH TaHHBIE MIOCTYIAOIINE HA TIOPT OT
KaKoro-nmbo BHELIHETo ycTpoiicTBa ¢ uHTepdericom RS-232 yepes3 cereBoe coeTMHEHNUE.
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TCP/IP nopt < MocnegosaTensHbiin
2525 > nopt USART

TCP-2-COM wunTepdeiic MoKeT OBITH MOJIE3EH B T€X CIIydasxX, KOrjaa €CTh HEOOX0IMMOCTh B OOMeHe
JAHHBIMH € KakuM Ju60 yctpoiictBoM (GPS npuemnuk, gatymk ¢ mociaenoBarelbHbIM HHTEpdEHcoM,
GSM Mozem | T.11.) IO MOCJIeI0BAaTEILHOMY IMOPTY, HO TPEOOBAHUS 10 yIaJICHHOCTH PACIIONIOKEHHUS
YCTPOHCTBA HE TIO3BOJISIOT CBSA3ATh €T0 C YIPABISIOMIMM KOMITBIOTEPOM OOBIYHBIM MTOCIIEI0BATEIbHBIM
kabeneM HanpsMyIo.

[naBHas naes uHtepdelica: opraH13aums Npo3paYyHoro kaHana
v nepeaaym AaHHbIX Mo CETU MeXAyY nocneaoBaTesnbHbIM NopToM (RS-
232) moaynsa u TCP noptom 2525.

[TomuMo (pyHKIIMOHATBHOCTH TIO TIEpEIavyH JaHHBIX 10 ceTH, RS-232 mopt Moayms Takke MOXKET
oOpabateiBaTh psig Ke-koMaH yripaBieHUs, OMMMCAHHBIX B OTJIEIBHOM JOKYMEHTE “Ethernet mooyns
Laurent-2. TCP/IP komanowl ynpaenenus .

13.1.11 DHeprone3aBucuMasi naMATh

UnTepdeiic Monyist IpeaocTaBIIseT JOCTYI K BHYTPEHHEW SHEProHe3aBUCUMON aMsTH. T.0. umeercs
BO3MOXHOCTbh COXPAHATh MPOU3BOJIbHBIC JAaHHBIE B 3TON MaMATH U U3BJIEKaTh UX 0O0paTHO. [lamMaTh
ABJISIETCS DHEPTOHE3aBUCUMOM, IOATOMY 3allICAHHbIE B HEE JAHHBIE COXPAHAIOTCS B CIIy4ae OTKIIOUSHHS
UTaHUS.

O6beM npenocTaBisgeMoit namsti — 255 6aitr. [lyig qoctyna K maMsatu npenHasHadeHa Ke komanaa
$KE,UDT mno3Bosnsitomasi CYUTHIBAT HIIH 3aIIMCHIBATH OJIOKH IAHHBIX M0 YKa3aHHOMY aJIpecy JJIMHOMN OT
1 no 32 Gair.
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14. IlpaBwia v yCJI0BHUSA IKCIJIyaTAIUN

PacmakoBaTh MOyJb U3 YITaKOBKH. Y O€IUTHCS B OTCYTCTBUU BUAMMBIX MEXaHHYECKHX
MOBPEXKACHUI, BOZHUKIIIUX BO BPeMsl TPAHCTIOPTHPOBKU MOIYJIsL. B ciyuae oOHapy>KeHUS OHBIX
coobumth 06 3ToM B KernelChip. Y6eauThcst B OTCYTCTBUH IIOCTOPOHHKX MPEaAMETOB / 00BEKTOB Ha
T1aTe, COCOOHBIX BBI3BAaTh KOPOTKOE 3aMBbIKAaHUE UM HHOE HApYyIIeHHE pa00TOCTIOCOOHOCTH M3/ICITHSI.

[ToaKITIOYUTE MOYJb K CETEBOMY TIOPTY KOMITbIOTEpA (CETH) ¢ TOMOIIBIO CETEBOTO KaOesl.
COOTBETCTBYIOLIUM 00Pa30M HACTPOUTH CETEBOE COSTUHEHHUE (HACTPONKU CETEBON KapThl KOMITBIOTEPA).
[Monare BHeUIHee nuTaHue BenuuuHou 5.5 - 28 B Ha xiiemmy mMonyist Vin (+), “MUHYC” HCTOUHUKA
noakIounTh K kiaemme GND 1100 ucnosip30BaTh MITEKEPHBIA Pa3beM Ha IUIaTe JJIs IPSIMOTO
MOJIKJTFOUEHUS CETEBOT0 UCTOYHUKA TUTAHUS C IITEKEPHOM BIIIKOK. Y O0EeIUTHCS B padOTOCTIOCOOHOCTH
Moyis ¢ moMoibio Web-unrepdeiica, 10cTymHOro 1Mo ymordanuio mo aapecy 192.168.0.101.

MpeBbilleHWe BENNYMHBI LOMYCTUMOMO NUTAIOLLErO HAMPSPKEHNS Kak paBHO U HEBEPHas
MONSIPHOCTb MOXET MPUBECTU K HEOBPATUMOMY BbIXOAY MOAYNS U3 CTPOS.

B McxoaHOM COCTOSIHUM MoAy b NoTpebnseT Tok nopsiaka 80 MA npu HanpsXeHuu
nuTaHmsa 12 B npu OTKNIOYEHHbIX Harpy3kax. CylecTBeHHOe NpeBblleHne ToKa
noTpebneHnsi B UCXOAHOM COCTOSIHUM CBUAETENILCTBYET O BO3MOXHOWN HEMCNPABHOCTM
mMoayns.

PeKOMeH)]yeMLIe YCJI0BHUA IKCILTyaTalluM .

e uHTepBai Temmneparyp ot -30°C o 70°C
® OTHOCHUTEJIbHAs BIAXHOCTh Bo3ayxa A0 80%

Ecnn Moaynb TpaHCNopTUPOBANCs WM SKCNIyaTMpoBancs npy TeMnepatype Huxke 3°C a
3aTeM 6bln NepeHeceH B NMOMeLLEHWE C HOPMasbHOW (KOMHATHOW) TeMnepaTypon, nepea
€ro BK/IIOYEHVNEM PEKOMEHAYETCS BblAEPXKKa B HOBbIX KTMMAaTUYECKUX YCIIOBUSX HE MeHee
1 yaca BO M3bexaHne NoTeHUMANbHOMO 3aMblKaHWsl OT KOHAEHCUPYIOLLENcs Bnaru.
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15. N'apaHTUM U3rOTOBUTEJISA

1. Usrorosurens (KernelChip) rapantupyer cootBercTBre MoayIisi Laurent-2 TpeGoBaHuIM
KOHCTPYKTOPCKOH TOKYMEHTAIMH B TEUCHUE YKA3aHHOTO rapaHTUHHOTO CPOKa MpH COOITI0ICHUN
HoTpeOuTeNeM yCIOBHH TPAHCIIOPTHPOBKY M XPAaHEHUSI, MOHTa)Ka U SKCIUTyaTaIl|H.

2.

lapanTHifHEI CPOK KCILTyaTanmu | To OT AaTHI BBOAA B AKCILTYaTAIIHIO.
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