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1. HASHAYEHHE

naaE

nooRo
[7]e (o ][]l v]
B EHE

Puc.1. Bueumnuii BUJ onepaTopckuxX MaHenei

Ilyner omeparopa HMI  mnpezacrasiser co0oil MOJHO(DYHKIIMOHAIBHOE MAajorabapuTHOE YCTPOWUCTBO
OIIEpaTHBHOTO BBOJA/BHIBOJIA M OTOOpa)keHHs MH(MOPMAIMH, MPEJHA3HAUYCHHOE ISl ITPUMEHEHHs BO BCTPaMBaCMBbIX
cHCTeMax YIpaBJICHHS, KOHTPOJII M aBTOMAaTH3aIMM, a TAKXKe JUId OpraHu3anuu uHTepdeiica MexXay omepatopoMm u
KOMITBIOTEPOM B TOM Cilydyae, KOT/ia HPUMEHEHHE CTaHIapTHBIX MHTEPPEUCHBIX CPenCTB (MOHHTOP M KIaBHATYpa)
3aTpyIHEHO WM Hellerecoo0pa3Ho MO TEM WM MHBIM MPUYHHAM.

Wudopmannonnsnii oomern mexxny HMI  u kommbioTepoM mpomsBomutcs depe3 mHTepdetic RS485 wm
RS232. BwiBog wuHbpoOpManuu ocymiecteisercss Ha OykBeHHo-umgpoBoit LCD nucruieit. BBon wunbopmaimun
OCYIIECTBIISICTCS C IOMOIIBIO IJICHOYHOH MEMOpaHHON KIIaBUATYPBHI.

Bxomsmiuii B cOCTaB MyJIbTa ONeparopa MUKPOKOHTPOJUIEP, CIIOCOOCH:

= MIPOM3BOIUTH ONIPOC KIABHATYPHON MaTPHIIBL;

Ll OCYIIECTBIIATH BBIBOJ TEKCTOBOW HMH(poOpMamyu Ha OyKBEHHO-IH(POBOHN >KAIKOKPUCTATUIMICCKAN TUCTIICH
JIATHHCKAMH U PYCCKUMHU CHMBOJIAMH, HCIIOJIB3Ysl Tabnuity koaupoBku CP866 (mpemmnomnaraetr paboTy myJibTa
omepatopa ¢ mnpuioxeHusiMu DOS); uMeercs BO3MOXHOCTH palOTBl € YKPaWHCKHMH CHMBOJIAMHU
(moarpy>kaemMble CHMBOITBI TTOJIB30BATEIA);

Ll 00CITy)XKMBaTh 8 U30JUPOBAHHBIX MU(POBBIX JIMHHI BBOIa/BhIBO/Ia O0IIEr0 HA3HAUCHHS,
= OCYILIECTBJIATH IPOrPaMMHOE yIpaBieHue nojacserkor LCD aucrest.
@ Cnedyem nomuumep, 4mo nyJ1bm ONEPaAmopa A6aAAEMcA NACCUGHBIM YCHPOUCMEOM, YRPAGAAEMBIM

OUCMAHUUOHHO €O  CMOPOHBL  YOANIEHHO20  KOMNbIOmepa uauw  KOHmpoaiepa no  CMAHOAPMHOMY
nocneoosamenvromy unmepgeiicy RS485/RS232 ¢ nomowipio nabéopa npedonpedenennvix komand e ASCII
popmame.

[TyneT oneparopa HMI-245 (HMI-445) M0oXHO HCIIOJIB30BaTh COBMECTHO C MOJYJISIMHU CEpUil 1-7000 u I-
8000 (ICP DAS), B cocrase cemeiicta tetraCON (Xomut etita Cucremc), a Takxke ¢ cepuert moxyieir ADAM-4000 u
NuDAM-6000.

IIpn coBMecTHOIi padote ¢ Moayasamu cepuii I-7000, I-8000 (ICP DAS) pexoMeHnayeTcsi NPUMEHSATH
CJIEIYIOIIYIO CXeMY BKJIIOYEeHMsI:

1). Ilpy nuTaHuu MOAYJIS W MOAKJIIOYAEeMbIX K HeMy MonyJjeii cepuii 1-7000, I-8000 ot oamoro
HCTOYHHKA NHTAHUSA, peKoMeHIyeTcs coeIMHUTH KOHTakThl GNDps m GNDrs485. Ilpu 3ToM Heodxoammo
NMOMHHTD, YTO r'aJIbBaHHYECKasi H30JISIMS MeXKIy HeNsAMH MUTaHUs U HHTepdelica Moy s nponajer.
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HMI-245/x/x/SA

MporpammHoe obecneyeHue HMI-445/x/x/SA

2. KOMIUIEKT IIOCTABKH

1. [Tyt oneparopa HMI-245/x/x/SA (HMI-445/x/x/SA)
2. CD-auck ¢ mporpaMMHBIM OOECIICYCHHEM U PYKOBOJICTBOM TIOJIH30BaTENs

3. TEXHUYECKHE XAPAKTEPHCTHKH

3.1. CTPYKTYPHAA CXEMA

UHTepderic
RS-485
wnu RS232

Din0/Dout0 @ DI/D > @
Din7/Dout8 DI/D /{ @
+EDin/Dout
1SO
GND Din/out
KoHTponnep T
c EEPROM Z,
KBD
ISO
— @ +Vps
LCD . - @ GNDps
<L DC/DC
Puc.2. CtpykTypHas cxeMa OCTPOSHHUS MOLYIIs
Din JTUCKPETHBIC BXOJIBI
Dout JIVICKPETHBIE BBIXOIBI
. . «+» NCTOYHHKA MUTaHUS U «OOIINI-3eMIIsD» IJIs1 U30JIMPOBAHHON
+E Din/out, GND Din/out i A p
YaCTH IMCKPETHBIX BXOJOB/BBIXOL0B
DI, DO (hopMupoBaTen BXOIHBIX U BRIXOJHBIX TUCKPETHBIX CUTHAJIOB
ISO rajbBaHUYECKas pa3Bsa3Ka
LCD 3HakocuHTe3upyroumii LCD unaukarop
KBD MeMOpaHHas KIaBHaTypa
INIT JIMHYS TIEPEBOAA MOAYJIS B PEXKUM MHULIMAIU3ALUU
KOHTPOJIJIEP aBTOMAT YIPaBJICHUS
DC/DC npeoOpa3oBaTellb YPOBHEH HANIPSHKCHUN TUTAHUS C TaTbBAaHMICCKON pa3BI3KOU

XOJIUT OenTta Cucremc 5
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3.2 OBLNHUE TEXHUYECKHE XAPAKTEPUCTHKH

3HaKkocuHTe3upyrommii LCD uHankaTop
2 cTpoKH 10 16 CHMBOJIOB CO CBETOAMOIHON MOJICBETKOMH,

HMI-245: .
BBICOTa CUMBOJIOB 9.66 MM (BO3MO’KHA IIOCTABKA: JKEJITO-3€JICHbIN (hOH
MOJICBETKH, YePHBIC CHMBOJIBI WJIM CHHUH ()OH MOICBETKH, OCJIbIe CHMBOJIBI)
3HakocuHTe3upyronmi LCD unaukarop
4 ctpoku 1o 20 CUMBOJIOB CO CBETOJIMOIHOM MOJCBETKOM

HMI-445: P JHO A ’

BBICOTa CUMBOJIOB 4.75 MM (BO3MOHA IIOCTAaBKA: JKEJITO-3€JICHBIH (HOH
TIOJICBETKH, YePHBIC CHMBOJIIBI MIIH CHHUH (OH IMOJCBETKH, OEIIbIe CHMBOJIBI)

IIpoTokou cBs3u

CP866 (DOS) cucrema komana B ASCII dopmare ( mpotokon DCON)

KinaBuarypa

MemOpanHasi, 20 kiaBuul (4 CTPOKH M0 5 KJIABHII)

KonuuecTBo JIMHUN AUCKPETHOTO
BBO/Ia/BLIBOJA:

8 (ommust)

HaprDKeHI/Ie U TaHUA

Ot 10 o 30B nocTosiHHOTO TOKa (HOMHHAIIBHOE 24B)

IToTpedisieMast MOIITHOCTD:
(6e3 ommit D80, D08, D44)

He 6onee 1,1 Bt (6e3 moacseTkn), He 6omee 2,0 BT (¢ moacBeTKoi)

Hanpsoxenue ranbBaHn4ecKoit

M30JIALUN MEXKITy IICTISIMU MTUTAHUS U 500B
uHTEepdeiica
Wcnonnenne nepeaHeii maxneixn

pen P54

(IO cTeneHu MBUIEBIAr03alTUuThl)

Pabouas TemriepaTypa OKpysKaromero
BO3JLyXa JJIsl MOJYJIS

ot —20 o +60°C

OTHOCUTEIbHAS BIIAYKHOCTh BO3ayXxa

5~90% 0e3 KOHAEHCALIMH BJIaru

TeMmneparypa XpaHeHus

oT —30 mo +70°C 0e3 KOHAEHCAMN BIIAaTH

Martepuan kopiryca AnroMuHAN
l"abapuTHBIE pa3Mepbl LIMTOBOE UCIIOJIHEHUE - 148 x 174 x 36 MM
Macca, He Oosee 0,65 kr.

@ IIo 0m08fle0My 3aKa3y 603MO0JHCHA nocmaeKka Modyﬂ}l.'

- ¢ (PyHKUUOHANbHBIM 0003HAYEHUEM KHONOK — NO HCENARUI0 3AKA3YUKA.
- ¢ knasuamypoii 00 30 knHonok (5 cmpok no 6 knasuui).

3.3. AHCKPETHBIE IMHHUH BBOJA/BbIBO/IA

3.3.1. TEXHUYECKHE XAPAKTEPHCTHKH KAHAJIOB /ITHCKPETHOI O

BBO/[A/BBIBO/IA
HaunmeHnoBanme
pre— D80 D08 D44
8 kaHanoB 4 xaHana
KonnuectBo Bx010B «CYXOU KOHTaKT» Her «CYXOM KOHTaKT»

C OOIIMM ITUTAaHUEM ¢ OOILIMM IMUTaHUEM
l"anibBaHMYECKas pa3Bsi3Ka I'pynmnoBast 11 8 kaHanoB Her I'pynnoBast 11 4 kaHaJIOB
Hamnpspkenue raibBaHuYeCcKOM 500B (rms) Her 500B (rms)
pa3BsA3KH
BxomHOe conpoTHuBIcHHE 2,4 kOMm Her 2,4 xOm
Hanpspxenne nuranus 10-30B Her 10-30B
Jonyctumasi MOILTHOCTb 0,5 Br Het 0,5 Bt

8 xaHanmoB 4 KaHaJia «OTKPBITHII

KommgecTBo BBIXO10B Her N

«OTKPBITHII KOJIIEKTOPY KOJIJICKTODY
l"anpbBaHHMYECKas pa3Bsi3Ka Hert ['pynmosas 11 8 kanasio | I'pynmosas s 4 kaHauoB
Hamnpspkenue ranbBaHuyecKoi Her 500B (rms) 500B (rms)
pa3BsI3KU
Hanpsxenue Harpysku Her +30B makc. +30B Mmakc.
Tox Harpy3ku Her 125 MA Ha kaHan 125 MA Ha KaHal
[IpenenbHO JOMYCTUMBIN TOK Her ITo iuaun GND Dout ITo muaru GND Dout/in

6 PykoBoactBo nonb3oBartens HMI-245/x/x/SA (HMI-445/x/x/SA)
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| marpyskn | | 1,2A MakcHMyM | TA vaxomyM

3.3.2. OPTAHH3AIIHA ®OPMHPOBATEJEH BXO/HbBIX H BBIXOJHBIX
JIHCKPETHbBIX CUTHAJIOB

@B 3aBUCHMMOCTH OT MOAMGHKALUK MOIYJb MOXET HMMETh IPOHM3BOJIbHOE (B Mpenenax 8 JHMHUA
BBOJIa/BBIBOJIA) COOTHOIIICHUE KOJIMYECTBA BXOIHBIX M BBIXOHBIX JUCKPETHBIX KaHAJIOB.

ba30B0ii MOCTaBKO# CYMTACTCS COOTHOIICHHE KOJIMYESCTBA BXOIOB/BBIXOIOB IIPUBEICHHBIX HUXKE.

HanMeHnoBanue ommmn COOTHOIIIEHHE KOJI-Ba BXOI0B/BBIXO0B
D80 8 Bx0omoB

D08 8 BBIX0OII0B

D44 4 Bxona/ 4 BeIXOIa

3.3.3. CTPYKTYPHAA CXEMA

Din0/Dout0

DI/D f—————

+EDin/Dout |
GNDDin/out

ISO

Din7/Dout8 % DIDG e

Puc.3. CTpykTypa HOCTPOCHHS BXOJHBIX/BBIXOAHBIX IUCKPETHBIX KAHATIOB

3.3.4. OPTAHH3ALIHA THHHH BBOJA/BBIBO/A

Opranu3anusi BX0/10B Opranuszanusi BbIX0J0B

+5B +58 T@ +E Dout
+E Din @
Ij @ Dout 0

K koHTpOonnepy
L[i¢ :

K koHTponnep f

Din 0 &
S ~ v

Din7 @ @ Dout 7

GND Dir@ GND Dout

GND Din GND Dout

Puc.4.oprau3zanus BX010B /BBIX0/I0B

XOJIUT OenTta Cucremc 7




fi MporpamMmMHoe o6ecneyeHue HMI-245/x/x/SA
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@ [Ipu Hanu4YMu B MOyJIe OMHOBPEMEHHO BX0JI0B 1 BEIX00B JuHUSA +E Din u +E Dout sBistroTest oOmieit A BXOI0B

U BbIXOJIOB U Mapkupyetcss +E Din/out, ananormuyno, nuaust GND Din u GND Dout sBistirorcst o0mieid aist BXOJ0B U
BbIX0/10B 1 Mapkupyercst GND Din/out.

BBOO-BBIBOI MaHHBIX MPOM3BOMUTCA dYepe3 mocienoBaTenbHBI mopT RS485/RS232 B momyaymiekcHOM
pexxuMe, CKOpOCTh OOMeHa ycraHaBnuBaeTcs B mpenenax oT 300 mo 115200 6ox, oOMeH DaHHBIMU MIPOU3BOAUTCS B
ASCII-komax (BO3MOXHOCTH paboTsl ¢ moxayisimu cepun [-7000, 1-8000, ADAM-4000 1 NuDAM-6000, a Takxe c
cemerictBoM moxayiei tetraCON).

[Muranue ycrtpoiicrea HMI-245 (HMI-445) npousBoamTcst OT WCTOYHMKA IIOCTOSHHOrO Toka. Hamnume
BcTpoenHoro DC/DC  mpeoOpaszoBarenss ¢ TalbBaHMYECKOW pa3BA3KOH IO3BOJSIET HCIOJB30BAaTh IUTAIOIIEE
HanpsbkeHue B auanasoHe 10..36 B. Iluranme LCD nucnies u ero HMOACBETKHM OCYLIECTBISETCS Yepe3 BHYTPEHHUI
pa3beM Ha I1aTe KOHTpoJUIepa U He TpeOyeT MOMOIHUTENbHBIX HCTOYHUKOB ITUTaHMUSI.

KnaBuatypa - niuenounass MeMOpaHHasl, IbUICBIIAr03aluIIeHHAsI.

Jducniei - *XUAKOKPUCTANIMYECKUH OyKBeHHO-IIM(POBOH, 2 cTpokH 1o 16 cumBosioB (wm 4 cTpoku no 20
CHMBOJIOB), CBETOJIMOAHAS TTOJICBETKA.

Hudpossie TMHUN BBOAA/BBIBO/IA - “‘CYXO0il” KOHTAKT/OTKPHITHIA KOJJIEKTOP, TaJIbBaHWIECKAs Pa3Bs3Ka.

Koncrpykunst mMomynsi - IIMTOBOW BapHaHT, NMPH KOTOPOM OOECHEYMBAETCS NbUICBIAr03allUTa IepeaHei
maHenu 1o kinaccy IP54.

MHuorodyHKImoHaIBHEIH mynbT onepatopa HMI-245 (HMI-445) 3a caeT cBOMX MaJlbIX pa3MepOB B COUECTAHUU
C 6OJ'HJHJI/IMI/I q)yHKHI/IOHaJ'ILH]:IMI/I BO3MOXHOCTAMH HAXOJUT HIMPOKOC MPUMEHCHUC JI BU3yaIn3allui U BBOAA JaHHBIX
B pa3jIMYHbIX IMMPOMBINUICHHBIX CUCTEMAX.

3.4. KOH®UI'YPALIUA

HMI-245 (HMI-445) nocrasisercs co clelylomuMI HacTpoHKaMHy (TIapaMeTphl 10 YMOJIYaHHUIO):
e Koposas crpanuua — CP866

e  [Ipu BIIIOYEHNH TIMTAHUS TOJICBETKA IUCILIES — BKJIIOYEHA

e  Kypcop — BKIIIOUYEH, B BUIE MEPIIAFOIIETO 3HAKOMECTa SX8

Ckopoctb 00MeHa nHpopManuei ¢ kommbroTepoM — 9600bps

Anpec ycrpoiictBa B ceti — 0lh

Tun uatepdeiica — RS485

®opmar gaHHBIX — | cTapT-OuT, 8§ OUT NaHHBIX, | cTOm-O6UT

KoHTposbHast cyMMa — He HCIOJIb3YeTCsl

IIpr HEOOXOAMMOCTH YacTh M3 ITHUX MMAPAMETPOB MOXHO W3MCHHTH. BbriOop mapamerpoB koHpuryparmu HMI-245
(HMI-445) npou3BoauTcsi MyTeM YCTaHOBKHM COOTBETCTBYIOIIMX IIEPEMBIYEK M IEpeKItouaTesed Ha IJiare, a Takke
IIyTeM NepenporpaMMHUpPOBAHUS BHYTpEeHHEN sHepronesasucumoin namsatu EEPROM.

8 PykoBoactBo nonb3oBartens HMI-245/x/x/SA (HMI-445/x/x/SA)
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3.4.1. BBIBOP THIIA ITOCJIEJOBATE/IPHOI' O HHTEP®EHCA

MporpammHoe obecneyeHue

[Ipu momomu mepekirouareneit JP1, JP2 ycraHaBnmBaeTcst THN TMOCIENOBATEIRHOTO MHTEpdeiica mepenadn
KOMaHJZ U JaHHBIX.

[Ipu 3ampIkaHUE Ha 00OWX MEPEKITIOUaTeNsIX KOHTakTOB 1-2 OymeT BBIOpaH st pabotel uHTepdeiic RS232
(TIepBbIi KOHTAKT UMEET KBaAPATHYIO KOHTAKTHYIO IJIOIIAAKY ).

[Tpu 3ambikaHuK HA 000MX MEPEKITIoUATENIX KOHTAKTOB 2-3 Oyaer BoIOpaH i pabotsl nHTepdeiic RS485 .

®
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fi MporpamMmMHoe o6ecneyeHue HMI-245/x/x/SA
HMI-445/x/x/SA

3.4.2. YCTAHOBKA PE’KUMA HHUIIUATU3ALIUH

Hcnonp3yercss mpu HEOOXOIUMOCTH H3MEHEHHUS OIPENEeNICHHBIX, PENKO MepeHACTpanBaeMBIX IapaMeTpPOB
Moxyis. BuemrHee anekTpudeckoe coequHeHne koHTakTa 9 (INIT) ¢ xonTakToM 4 (GND RS485) mmm 7 (GND RS232)
kIeMMHHKA J1 (cM. puic. 5) mepeBeneT MOIYJb B PEKUM UHUYUANU3AYUY TIPU TIOCIIEAYIONIEM BKIFOUCHUH MTUTAHUS.

[IpumMensiss KoMaHIBI HM3MEHEHHS mapaMeTpoB Monyis (cMm. pasgen “IIporpamMupoBaHme’), MOXHO
repe3anucarb HOBBIE 3HAUEHHSI BO BHYTPEHHIOKO YHeproHe3apucumMyro mamsate EEPROM. BreikirounB Moyis, ciemyer
OTCOCTUHHTE IMEPEMBIYKY MEXAY KOHTaKTaMH. TakuM o6pa3oM, MOIyJh HPH IOCIEIYIOIEM BKIIOYCHHH IHTAHUI
OyJeT IIEPEBENICH B HOPMANbHBLI PEKUM PAOOTHI.

3.4.3. PETI'YJIHPOBKA KOHTPACTHOCTH CBEYEHHA LCD JUCIUVIEA

[Tepemennsrii pesuctop R1 onpexnenser konTpactHOCTs cBeuerns LCD nucroies.
PerynipoBka KOHTPAaCTHOCTH JOCTYITHA MOJIB30BATEIIO C 33 HEH CTOPOHBI MOYJIS.

-

le/l NEPBOM BKJIIYCHHUHU KUIKOKPUCTAJUIMYECCKOro AMUCILIEHA CJaeayeT l'lOIlOﬁpaTl) TAK0€¢ MOJJI0KCHUEC

nepemMeHHoro pesucropa R1, npu KoTopomM 4eTKOCTH 0TOOPaKeHUSI CHUMBOJIOB 0y1eT MaKCUMAJILHOIM.

3.5. IHOAKIIWYEHHUE
3.5.1. IIOAKIIWYEHUE HCTOYHUKA ITUTAHHA

JUis TOIKITIOUeHMsI MCTOYHHKA MUTAHMSA CIy)KaT KOHTakThl 1 M 2 BHemHero paszsema "mox BuHT' J1 (cM.
Puc.5). K xoHTakTy 2 pazpema MOAKIIOYAETCS BBIBOJ MUTAIOLIETO HAMpPsDKEHUA (+VPs), a K KOHTAaKTy 1 — 3emisHON
BbIBOJI (GNDps).

Ne KOHTaKTa Curnan
1 GNDps(-)
2 +Vps (10...36V)

3.5.2. HNOJKJIIOYEHHUE HHTEP®EHCA RS232

Jliis moakiroueHus kK uaTepdericy RS232 npenycMoTpeHbl KOHTAKThI 6, 7 U 8 BHENIHEro pa3bema "moj BUHT"
J1 (cM. Puc.6).

Ne koHTaKTa Curaana
6 RxD
7 GND rs232
8 TxD

[pumep noxxmodenust k narepdeiicy RS232 ynpassioriero KoMmeoTepa

HMI-xxx
RxD @ |:| K nuHumu TxD unTepderica RS232 ynpaBnsiowwero komnbroTepa
X -
K nuHuu GND nHTepdpeinica RS232 ynpaBnstowiero Komnborepa
GND rs232 @ |:| >
TxD @ I:I K nuHumu RxD unTepdherica RS232 ynpaBnsiowero KOMnbTepa
X =

Puc.6. cxema nozkiroueHus: nHTepeiica
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MporpammHoe obecneyeHue

HMI-245/x/x/SA
HMI-445/x/x/SA

3.5.3. ITOJKJITIOYEHHE HHTEP®EHCA RS485

Jus nonxmroueHns k uHTepdeiicy RS485 mpemycMoTpers! KOHTakTH 3, 4 11 5 BHeIIHero pa3bema "mox BUHT" J1.

Ne koHTaKTa Curnanu
3 DATA-
4 GND RS485
5 DATA+

3.5.4. IIOAKIIWYEHUE JTUHCKPETHbIX KAHAJIOB BBO/JIA/BBIBO/A

JUts MOAKITIOYECHHsT K JUCKPETHBIM KaHAllaM BBOJA-BHIBOAA MPEAyCMOTpeHBI KoHTakThl 10...19 BHemHero
paszsema "mox BuHT" J1.

HpI/I HaJIMIWUX B MOAYJIE TOJBKO BXOJHBIX KaHAJIOB

Ne koHTaKTa 10 11 12 13 14 15 16 17 18 19
Curnanu Din 0 Din 1 Din 2 Din 3 Din4 | Din5 Din6 | Din7 +E Din GND Din
[Ipu HanM4YKMK B MOJIYJIE TOJIBKO BBIXOJIHBIX KaHAJIOB
Ne koHTaKTa 10 11 12 13 14 15 16 17 18 19
Curnanu Dout0 Doutl Dout2 | Dout3 | Dout4 | Dout5 | Dout6 | Dout7 +EDout GNDDout
[pu HaMYKMK B MOJIYJIE BXOJHBIX M BBIXOJHBIX KAHAJIOB
Ne koHTakTa 10 11 12 13 14 15 16 17 18 19
Curnaja Din0 Dinl Din2 Din3 Dout0 | Doutl | Dout2 | Dout3 | +EDin/out | GNDDin/out
3.6. KIIABUATYPA H HH/TUKATOP
3.6.1. CKAH - KO/Ibl KJIABHATYPH. OU MAT. PUIBI
KHOMKA
CKAH-KO[
1 2 3 F1 X
01 02 03 04 05
4 5 6 F2 A
07 08 09 0A 0B
7 8 9 F3 v
oD OE OF 10 11
IPE)KI/IM 0 MEHIO F 4 <J
13 14 15 16 17
Puc.7.
XOJIUT OenTta Cucremc 11
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MporpammHoe obecneyeHue

Tunoeoii 3nakozenepamop LCD oucnnesn
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MporpammHoe obecneyeHue

3.6.3. Tabauua Haoopos cumeoos, coomeemcmeyruian k00oeou cmpanuye CP-866
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3.7 T'ABAPUTHBIE H YCTAHOBOYHBIE PA3SMEPBI

3.7. IMUTOBOE UCIIO/IHEHHE
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HMI-245/x/x/SA

ﬂ MporpammHoe obecneyeHue HMI-445/x/x/SA

4. PABOTA C YCTPOHCTBOM
4.1. IIOPAOK BK/TFOYEHHA

IIpoBepbTe KOMIIOHEHTHI Ha OTCYTCTBHE MEXAHUYECKUX MOBPEXKICHUH.
YcraHoBuTE HEOOXOIMMBIE TIEPEKIIIOYATENN Ha IUIaTe.

Y6enuTech B MpaBUILHOM MTOJKITIOYCHUH BHEITHUX CHUTHAJIOB.
BxuttounTe nuraHne MOJyJIs.

Otperymupyiite kKoHTpacTHOCTE cBedeHns LCD nucres.

b

@ BHUMAHME!!!

Bce omepanmum mo ycraHoBKe napaMeTpoB (QYHKIMOHMPOBAHMA MOAYJIs1 (YCTAHOBKA IepeMblYEK,
MOAKJII0YEHHE CUTHAJIOB M T.I1.) I0JI’KHBI BHINOJIHATHCA MPU OTKJIIOYEHHOM NMUTAHUU.

4.2. OBLIHUE YKA3AHHA 110 IIPUMEHEHHIO

4.2.1. ITAPAMETPBI MOAYJIA H HAYA/IBHBIE YCTAHOBKH

Bce momynmu cepun HMI umeroT B cBoeM cocTaBe INepenporpaMMHpyeMoe 3allOMHHAOIIEe yCTPOMCTBO C
anektprueckuM ctupanneM nHpopMmammu (EEPROM) s xpaneHuss mapameTpoB KoHGUTyparun Monyis. Ilostomy
TIOJIH30BATENI0 HEBO3MOXHO BU3YaJIbHO ONPEICINTh YCTAHOBICHHYIO U MOAYJSI CKOPOCTh OOMEHa, afpec M OpyTrHe
mapaMeTpsl. Jng perreHus 3Tod mpoOiieMbl KaKIBIH MOIyJh UMEET BHEITHHH KOHTakT ¢ oOo3zHaueHumem INIT. Ilpu
1oJavye MUTAHUS HAa MOJYJb, Y KOTOPOTO 3TOT KOHTakT coequHeH ¢ KoHTakToM GND mocnemoBaTensHOTo mopTa,
aKTUBU3UPYETCSI PeKMM HWHULIHAIW3ALMM, [PU 3TOM MapaMeTpbl KOH(QUTypaluu MOXAYJIs BPEMEHHO IPHUMYT
CJICYIOLIME 3HAYCHUSI:

e aipec -00
®  CKOpPOCTh 00MeHa -9600bps (06)
®  KOHTPOJIbHAA CyMMa - oTkJrouena (00)

Tenepb, oOpaTHUBIINCH K MOJIYNO KOMaHnoi “UYmenue rongpueypayuu” ($002), MOXHO y3HATh HCTHHHBIC €ro
napaMeTpsl. [Ipr 3TOM He IPOUCXOANUT KaKuX-In00 n3MeHeHui mapamerpoB B EEPROM mMomyns, T.€. eciii Ipou3BecTr
MMOBTOPHOE BKIIIOYCHHWE MOIYJS TPH pa3oMKHyToH 1ermn Mexny koHtaktamu INIT um GND, 1O mapamerpsl
KOHUrypanu BHOBb INPHUMYT T€ 3HA4YCHHA, KOTOphle Obutn paHee coxpaneHsl B EEPROM mm6o w3meHeHsI
MI0JIb30BATENIEM.

4.2.1.1. OIIPEJIEJIEHUHE ITAPAMETPOB MO YJIA
1.  OTKIIOYUTH TUTaHUE OT MOIYJIS M COEOTUHHUTE MEeXAY co00i KoHTakTHI INIT 1 GND (pexum HHUIHATN3aIiN)
2. Tlogath mUTaHUE HA MOJIYJIb
3. Tlocnarts koMaHay yrenust Koupurypamun $002[0x0D]
4. OTBeT COACPKUT HapaMeTpbl KOHPUTYPALH MOIYJIS

1010Z0600(cr) =

= anpec - 01, ckopoctb oOMeHa - 9600 bps, KOHTpOJIbHASI CyMMa - OTKJIIOYEHa
OTKIIOUUTH MUTAHUE OT MOAYJIS U pa3opBaTh cBsA3b Mexay kKoHTakTamu INIT u GND
6. Ilomare muTanue Ha MOIYINb

(9]

! 3aBojckast KOHpuUrypamusi:

aapec -01
CKOPOCTH 00MeHa -9600bps (06),
KOHTPOJIbHAs1 CyMMa - oTkia04eHa (00)

XOJIUT OenTta Cucremc 15



fi MporpamMmMHoe o6ecneyeHue HMI-245/x/x/SA
HMI-445/x/x/SA
4.2.1.2. YCTAHOBKA HHAPAMETPOB KOH®UI'YPAIIHH MO/JAYIIA

Wzmenenue anpeca Moayiisi (MOXeT OBITh MPOMU3BEACHO B JIIOOOH MOMEHT, pe3yJbTaT XpaHuTcs Bo BHyTpeHHeil Flash
NaMsITH KOHTPOJIIepa):

1. BxiIrouuTh NUTAaHUE MOIYJIS
. Hocnare komanay uteHus konduryparmu $012(cr)
3. Tomyuwuts otet !010Z0600(cr) =
= azapec - 01, ckopocts 0OMeHa - 9600 bps, KOHTPOIBHAS CyMMa - OTKITFOYEHA
4. Tlocnars KoMaHAy ycTaHOBKHM KoHpurypammu %01020Z0600(cr) =
= HOBBI azapec - 02, ckopocth 0OMeHa - 9600 bps, KOHTpOJbHAsE CyMMa - OTKJIFOUEHA
5. Ortser !02(cr) - ycmex.
IMocnats koMaHIy ureHust KoHGuUryparmu $022(cr)
7. Ortser 1020Z0600(cr) =
= azapec - 02, ckopocTh 00MeHa - 9600 bps, KOHTPOJIbHAS CyMMa - OTKIIFOUYCHA

*

W3meneHne ckopoct oOMeHa M MOACYETa KOHTPOJIBHOM CyMMBI (IIPOU3BOJUTCS TOJIBKO B PEKMME MHHIMAIH3ALUH C
coxpanenueM pesynbrara B EEPROM):

1. OTKIIOYHTH TUTAHUE OT MOIYJSA U 3aMKHYTh KOHTaKTHI INIT 1 GND
(peXuM MHHULIAATA3AITIH )
2. BKIIOYNTH UTaHHE MOJYJIS
IMocnats komMaHay ureHust KoHduryparmu $002(cr)
4. Ortser !020Z20600(cr) =
= azapec - 02, ckopocTh 00MeHa - 9600 bps, KOHTpPOJIbHAS CyMMa - OTKIIFOUYEHA
5. Tlocnarth koMaHzy ycraHoBkH KoH(purypauuu %00020Z20940(cr) =
= anpec - 02, HOBas ckopocTh oOMeHa - 57600 bps, KOHTPOJIBHYIO CYMMY - BKJIIOUUTb
6. Ortser !02(cr) - ycmex.
7. Tlocnate koMaHay uteHus KoHpurypamuu $002(cr)
8. Ortser 1020Z20940(cr) =
= anapec - 02, ckopoctb oOMeHa - 57600 bps, KOHTpoIbHAs CyMMa - BKIIFOUCHA
. BBIKIFOYHTH IHTaHHE MOIYIIS
10. PasomkuyTh KOHTaKTHI INIT 1 GND

W

@ BHUMAHHUE!!!

HoBblii anpec MoayJisi, KOA CKOPOCTH 00MeHa, KoA ¢dopMaTa KOMAHJA COXPaHsieTcsl BO BHYTpPeHHeH
Hepronesasucumoii mamsatn EEPROM, no3romy He peKkoMeHIyeTCsl YacTO MEHAITh 3TH NMapaMeTphl,
TaK KaK MaKCHUMAaJIbHOE KoJIn4ecTBO HMKJI0B nepe3anucu EEPROM orpannyeno (tunosoe - 100 000).

4.3. IPHHIIHII PAFOTBHI CIBOEHHOI' O CTOPOKEBOI' O TAUMEPA

Moaynu cepurt HMI umeroT B cBoeM cocTaBe Ba CTOPOKEBBIX yCTPOMCTBA:
1. AmnmapaTHBIH CTOPOKEBOU TalMep MOy
2. TlporpaMMHBIf CTOPOKEBOM TailiMep BEAYIIETO yCTPOICTRA.

Mopnymn cepun HMI nmpennasHadeHsl Ui UCIONB30BaHUA B CHUCTEMax MPOMBIIUIEHHONH aBTOMAaTHU3alUU U IO3TOMY
MOryT pa6OTaTI) B XKCCTKUX MPOU3BOACTBCHHLIX YCJIOBUAX, B TOM YHCJIC IPU HAJINYHUU BJICKTPOMATHUTHBIX IMOMEX U
HEKa4yeCTBEHHOM dJieKTponuTaHuu. OJTHAKO NPY 3HAYUTENEHOM YPOBHE TaKMX JECTaOMIM3UPYIOMINX (PakTOPOB MOXKET
Npon30UTH "3aBUcaHue" Moyis. s BBIBOJIA MOAYJIS U3 TaKOTO COCTOSTHMSA HCIOJIBb3YyeTCs BHYTPEHHUI anmnapaTHbII
CTOPOXKEBOI TaliMep, OCYIIECTBISIONIMH Iepe3alryCcKk MOAYJs, IPH 3TOM BBIXOIHBIE KaHAJBI MOIYJIS OyayT
YCTaHOBJIEHBI B 3apaHee ONpEAEICHHOE HaudalbHOE COCTOsiHHE. Kpome Toro, MHOrAaa MOXeT MPOU30HTH HapylLIeHUE
CBSI3W WM HOPMaJIbHOW paboThl KOHTpoJulepa (KOMIBIOTEpA), YIPABISIIOLIETO CETbI0 MoIysed. J[ns BbIsSBICHUS
MoOOHBIX CUTyallMid TpeIHa3HA4YeH CTOPOXKEBOW TaiiMep Bemymiero ycrpoiicta. [Ipm ¢ukcamuu 3TUM TaiiMepom
OTKa3a yNpaBJSIOLIEr0 KOMIBIOTEPAa Ha BbIXoAax Monyyied cepurn HMI ycranaBnuBaercst 3apaHee ONpeAesIEHHOE
3Ha4eHHne 0€30MacHOr0 YPOBHSI BEIXOAHBIX CUTHAJIOB JUTS NPEIOTBPAIIECHHS CO3aHuUs aBapUITHONW CUTYaIHH.

Hanmnume nByX CTOPOXKEBBIX YCTPOWCTB B Momyisix cepur HMI obecneumBaeT MHOTOKpAaTHOE YBEIHYCHHE
Ha/Ie)KHOCTH PabOThI BCEH CHCTEMBI.
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4.3.1. OCOBEHHOCTH HCIIOJIb30BAHHA CTOPOKEBOIO T. AHMEPA BEJYIIEIO
YCTPOUCTBA

Cropo>keBoi TailiMep BeIyIIEero YCTpOWCTBA MpeJHAa3HA4YeH A OTCIEXKHBAHUSA COCTOSHHMS KOHTpOJIIepa
(xoMITBIOTEpA), YIPABIIAIONIETO CETHIO MOIYJIEH, B mporiecce paboTsl cucteMsl. 1lpu (ukcammm STHM TaiitMepoM OTKasza
YOPaBISIIOLIEr0 KOMIbIOTEpA Ha BbIXozax Moayned cepun HMI aBromaTmuecku ycTaHaBIMBAETCS 3apaHee
oTIpeleIeHHOe 3HaueHWe Oe30MacHOTO YpPOBHS BEIXOMHOIO CHTHaja Ui TPEAOTBPAIICHUS CO3JAHUS aBapUIHOMN
CHUTYaIHH.

B cnyuyae oOpmiBa juHMU CBsi3u uHTEepdeiica RS-485 wiau HapylieHUH HOpPMajibHOH pabOThl KOHTPOJLIEpA
(xoMIIBIOTEpa) YIPABISAIOIIME KOMAHIBl MEPECTaHyT MOCTYNAaTh K yAAJIEHHBIM MOIYJSAM CHCTEMBI. DTO 4Ype3BbIUaiiHO
ofacHasi CUTYaIsl [UIS PEaJbHBIX HMPOMBIIICHHBIX CHCTEM, CMSTYHThH IOCIEACTBUS KOTOPOH IMPH3BaH CTOPOKEBOM
TaiiMep Beaymero yctpoiictea. [IporpaMmipoBaHne HHTEpBajia STOTO TaiiMepa ocymiecTBisgercs komanaoit ~AA3ETT.
AKTHBHOCTB YIPABISIONIETO KOHTPOJUIEpA OMPEASISIeTCs M0 KOMaHAe ~** peryispHo MmocTymaromieid Kk MoxyinsM. B
cllydyae OTCYTCTBHSI 3TOW KOMaH/Bl B TE€UYEHHE IepHOja CTOPOXKEBOTO TaiiMepa Ha BBIXOJAaxX MOAYJS HEMEIUIEHHO
MPOM30HIET yCTAaHOBKA 3apaHee ONPEeIEHHOTO 3HaueHHUs! 0€30IMacHOTO YPOBHS BBIXOJIHBIX CUI'HAJIOB. DTO 3HA4YEHUE
3amaerca KoManaon ~AAS.

[IpuMep BO3MOXHOW KOMAHIHOHM IIOCIEIOBATEIBHOCTH ISl YIPABISIOMIETO KOMITBIOTEPAa HMPUMEHHUTEIBHO K
ONMCAHHOM CUTYyallUM C UCIOJIb30BaHueM Moy cepur HMI npuBoaurcs Huxe:
1. TloakirounTe MOAYJb B COOTBETCTBUM C OIMCAHUEM U NOJANTE MUTAHUE
Mopaiite komanay $012(cr), B otBeT Bbl gomkHb! monyunts 1010Z0600(cr)
Ionatite komanay @0100550055(cr) B oTBeT BbI TOIKHBI TOTYYUTH >(Cr)
[opnaiite komanmy ~015(cr) B orBet Bbl noymkHbI momy4nts >!101(cr)
[Monaiite komanny @0100AAO00AA(cr) B oTBeT BbI JOIKHBI MOTY4UTh >(Cr)
[onaiite komangy ~01311E(cr) B orBeT BoI momxubI moryants >!01(cr)
[To ncreuennn 3¢ KpacHBIA CBETOAMO MOZYJS CTAHET MHUTATh, a HA BBIXOJE MOIYJS YCTAaHOBUTCS 3HAUCHUE
curnanos 00550055.
8. Tlopaiite komannxy ~011(cr) B orBeT BbI nosmkHbI nosxyunts >!01(cr)

Nk

4.3.2. OCOBEHHOCTH HCIIOJIb30BAHUA CTOPOKEBOTO TAUMEPA MOJYJIA

Komanga $AAS5 mpennasHaueHa sl onpeneieHus (akTa mepe3arpy3kd MOAYJsl BHYTPEHHHM ammapaTHBIM
CTOpPOKEBBIM TaliMepoM. B ciydae HeNpeaBUAECHHON OCTAHOBKM HCIIOJHEHUS BCTPOEHHOIO IIPOrPaMMHOIO
obecrieuennss mMoayiis ("'3aBHcaHUs"), BBI3BAHHOW 3JIEKTPOMArHUTHBIMH MOMEXaMH WIH COOSAMHU IO IIETIH MUTAHWA,
BXOJSIIUN B COCTaB MOIYJS CTOPOXKEBOH TaiimMep oOecmeuuT mepe3amyck MOAyis. [IpM 3TOM BBIXOIHBIC KaHAJBI
MOyl OYIOyT yCTAaHOBJICHHI B 3apaHee OIpeeIeHHOe HadalbHOE COCTOSHHE (3amaeTcss KoMaHaon ~AAS), kotopoe,
CKOpee Bcero, Oy/IeT OTJIMYaThCsl OT COCTOSIHUS 10 nepesarycka Moayist. [loaToMy 1mosib30BaTesnb 0DKEH C ITOMOIIBIO
COOTBETCTBYIOIIEH KOMaH (bl yCTAHOBUTH HA BBIXOJaX MOMAYJIA TaKOE K€ COCTOSHUE, YTO U J0 €ro Mepe3aycKa.

Bnok-cxema KOMaH/IHOW MOCIIEIOBATENILHOCTH AJIs onpeiesieHus (akra cpabaTbiBaHUs CTOPOKEBOTO TaiiMepa
MOJyJIsl IpUBEIeHA Ha puc. 9.
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Puc. 9

4.3.3. CTATYCMOAYJIA

[epesarryck MOIYIIsE BHYTPEHHUM allapaTHBIM CTOPOXKEBBIM TalMEPOM:
®  Ha JUCKPETHBIX BBIXOAAaX MOMYJIS yCTAaHABIUBAIOTCS HAYAIbHBIC 3HAUCHUS CUTHAJIOB;
®  CTaTyC MOJYJISI HE U3MEHSETCS,
®  pa3pelieH MpHEM KOMAaH/bl OT YIPABISIONIEr0 KOMIBIOTEPA Ui HM3MEHEHHUs] COCTOSHUS JUCKPETHBIX
(aHAJIOTOBBIX ) BBIXOIHBIX KaHAJIOB.

CpabaTpIBaHIE CTOPOKEBOTO TaiiMepa BeIyIIero yCTpOUCTBa:
®  Ha JMCKPETHBIX (aHAIOTOBBIX) BBIXOJAaX MOAYJIS YCTAaHABIUBAIOTCS OC30MACHBIC 3HAYCHHUSI CUTHAJIOB;
e  cTaTyc MoIyJia mpuHUMaeT 3HadeHue 04 (ompexpensercs no komauae ~AAO0);
®  WTHOPHPYIOTCSA BCE KOMAHJBI YIPABIAIONIEr0 KOHTpoOJUIepa (KOMIIBIOTEPA) MO YCTAHOBKE HOBOTO COCTOSHHS
BBIXOJIHBIX CUTHAJIOB JIO T€X ITOp, ITOKa CTATyC MOAYJIA He OyaeT cOpOIIeH B HOMb KoMaH o ~AA 1.

4.4. IPHITHII PAFOTHI IIOJCHCTEMbI JTHCKPETHOTI' O BBOJA/BBIBO/A
4.4.1. TUCKPETHBIH BBIBO/

Ilocne momaunM mnMTaHUS IUCKPETHBIE BBIXOABI Monyied cepuun HMI ycraHaBnuBaroTcs B HayalbHOE
cocTosiHue (3aaercst kKomanaoi ~AASP).
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W3MeHeHre 3HAYCHHUS BBIXOJTHBIX CHUTHAJIOB MPOMCXOIWT MMOCJIE MpHeMa MojayjieM Komaisl (@AA(data).
YCcTaHOBJIEHHBIE C TIOMOIIBIO 3TOMH KOMaH bl 3HAYECHHUS] CUTHAJIOB HA LM(POBBIX BBIXOAAX MOAYJISL OYIyT COXpaHSAThCS
JI0 TIPUXO0Ja Cleayromiei koManasl (@AA(data).

[Tpn nepesarmrycke MoayJisi anmapaTHO PeaIM30BaHHBIM CTOPOXKEBBIM TaliMEpOM Ha KaXKJIOM BBIXOJE MOJYJIS
OyzneT ycTaHOBJIIEHO HadajbHOE 3HaueHHWe. Eciu teneps B Monyip mocnath komanay @AA(data), To ykasaHHoe B
KOMaH/Ie€ COCTOSIHME OyZeT YCTaHOBJIEHO Ha BBIXOAAaX MOXIyJsl 0e3 Kakoro-mmbo TpenynpexIeHus B ajapec
VIOPaBIAIONIETO KOHTpoiUiepa (KOMIBIOTEpa) O Tepe3amycke MOAyis. [losmomy neped KaxncoviM uMeHeHuem
COCMOSIHUSL 8LIXOOHBIX KAHAN08 PEeKOMeHdyemcs npumensms komanoy SAAS ons onpedenenus cmamyca mooyns.

[To mcreyeHnn WHTEpBalla BPEMEHH MPOTPAMMHOTO CTOPOXKEBOTO TaiiMepa BEAYIEro yCTpPOHCTBa, pabora
KOTOpOro ObLTa paspemieHa, Ha BBIXOJAX MOIyJs OyAyT yCTaHOBICHBI Oe30ImacHBIe YPOBHH CHTHAJIOB (3a7aroTcs
komaHnoii ~AASP), a craryc moxyns mpumer 3Hadenue 04 (ompenmemnsiercss mo komanne ~AAOQ). Ilpm stom Bce
KOMaH/Ibl YCTaHOBKHM 3HAU€HHS BBIXOJHBIX KaHaoB (@AA(data) OyayT HTHOPUPOBATHCS MOJYJIEM, a BO3BpAIllaeMblii B
OTBET Ha TaKyl0 KOMaHAy cuMBOJ "!" OyaeT SIBIATHCS MPELyNpeKAAoNie WHPOPMALUEH i YIpPaBIISIOIIETO
KOHTpoJuiepa (KoMmibioTepa). [Ipescoe uem MoOyab CHOB8A HauyHem UCnONHAMb Komanovl @AA(data), Heobxooumo
rkomanoou ~AA1 ocywecmeums copoc cmamyca mMooyis.

4.4.2. JJHCKPETHBIH BBOJ

st monyneit cepun HMI cymecTByroT cienyroniye KOMaH bl JUCKPETHOIO BBOAA:

e #¥* . CHHXpOHM3MPOBaHHAs BBIOOpKa, 0OecmeumBaeT ISl BCEX MOIYJEeH C KaHajJaM{ TUCKPETHOTO BBOJA
NpUEM CHTHAJIOB C (pMKcalell B eIMHbIII MOMEHT BPEMEHH;

o $AA4 - uTeHHUE TAHHBIX CHHXPOHH3UPOBAHHON BBIOOPKH;

e $AAG - ureHHe cTaTyca JUCKPETHBIX KAHAJIOB;

®  (@AA - uTeHHe TeKyIIero 3Ha4eHHs JUCKPETHBIX BXOJJ0B-BBIXOJIOB;

YupaBusromuil  KOHTpoJUiep (KOMITBIOTEp) CHCTEMBI MOXET OJHOBPEMEHHO IOCTAaTh KOMAaHIy YTCHHUS
BXOJIHBIX JIaHHBIX B aJpec TOJBKO OJHOrO0 MOAYJid BBOAA. Eciu B cucTeMe CyllecTBYeT HECKOIBKO TaKUX MOIYJIEH, TO
YTEHHE BXOJHBIX JaHHBIX M3 HUX MOXKET OBITH OCYIIECTBIICHO MOcienoBaTenbHo. [Ipu 3ToM Beerga OyIyT HMETh MECTO
HEKOTOpbIE BPEMEHHBIE 3aJCPKKU MEXKIY BBINOIHEHHBIMU OINEPALMAMU YTEHUS 3HAUEHUH CHUTHAJIOB W3 Pa3HBIX
MOIyJNell, 4TO Ui HEKOTOPHIX MPUMEHEHHWH SIBISETCS HEAONMYCTHMBIM. [ ycTpaHeHms mogoOHOTO HemoCTaTka
CITy’)KUT KOMaHAa CHHXPOHU3UPOBAHHOM BBIOOpKH #**, koTopas, Oyoyunm mepemaHa yNpaBISIOLUINM YCTPOHCTBOM H
NPUHATA MOIYJISIMA BBOJA, MHUIMMPYET B HUX MPOIECC BBOJAA, (DUKCAIMM M COXPAHEHUS 3HAYCHUI CUTHAJIIOB Ha
Bxogax Moxayiyda. [lpuuem juist Bcex Monynieill yKa3aHHBIA MPOIECC OCYLIECTBISAETCS B €AUHBIA MOMEHT BpPEMEHH.
Io3ke, ucmons3ys komaHay $AA4 ureHus NaHHBIX CHHXPOHU3UPOBAHHOM BBHIOOPKH, YIPABISIONIEE YCTPOMCTBO
MOXET CYUTBIBATH ATH JAaHHBIE NIOCIEA0BATENbHO U3 BCEX MOJYJIEH.

4.5. HCHOJIB30BAHHE CHMBOJIOB KHPHJUIHIIBI ITPH BBIBOJE TEKCTOBOH
HH®OPMAILIUH HA LCD JJUCILIEH

Jlnst BBIBOJIa pycCcKOro Tekcra Ha OykBeHHO-1dpoBoit LCD aucruiei HCnosib3yoTcs cCOOCTBEHHBIE CHMBOJIBI
3HaKOreHepaTopa MHAMKaTopa. /Iy BBIBOAA YKPAMHCKOIO TEKCTA HCIOJB3YIOTCS CUMBOJIBI KUPUIUIUIBI C MOATPY3KOH
HEIOCTAIOUIMX YeTBIPEX YKPAWHCKUX CHMBOJIOB. [IJI1 3TOr0 MCHOJNB3YeTCSl METOJ] INEPEKOJUPOBKH COBMECTHO C
METOJIOM MepEnporpaMMHUPOBaHHsI CHMBOJIOB TIOJIb30BaTeNs B onepatuBHOM mamsitu LCD nucnes.

MeTop mepenporpaMMHpPOBAaHUS CHMBOJIOB TOJb30Batesss B oneparuBHOW mamsat LCD mucmies (CGRAM)
MO3BOJISICT  337aBaTh IPOM3BOJIbHBIE HAYepPTaHUS BOCBMH CHMBOJIOB. OJTO JaeT BO3MOXKHOCTH OTOOpakaTh
HECTaHJIapTHbIE CUMBOJIBI U OYKBHI.

Jns oToOpaxkeHHsT HECTaHIAAPTHBIX CHMBOJIOB B KOHTPOJUIEpE IIyJIbTa OIlepaTropa MpeaycMOTpeHa KOMaHa
SAAGNLPPPPPPPPPPPPPPPP, kotopas 3ajiaeT HauepTaHUE OJHOT0 M3 BOCHMH CHMBOJIOB IMOJIb30BaTes
(5x8 Touex) u coxpanser ero B EEPROM xkorTpomiepa (mpu crapTe MOIYISI BOCEMb CHMBOJIOB ITONIB30BATENS W3
EEPROM 3aHocsaTcs B onepaTHBHYIO mamMATh 3Hakoreneparopa LCD mucnimes CGRAM).

Ha naHHBI MOMEHT B HAYAJIBHBIX 4YeThIPeX MOJIb30BaTeJbCcKHX sidelikax (0...3) maMsTH KOHTpOJLIEpa
3HakorenepaTopa LCD auciiess HaXoAsTesi yKpanHCKHe cHMBoJIbI €eli, KoTopble MpeIBapUTeILHO 3aTHCAHBI B
EEPROM wusrorosurenem.

Ecnu nepBeie uetsipe sueiiku B EEPROM koHTposiepa ObUTM H3MEHEHBI IOJNb30BaTeNieM KOMAaHION
SAAGNLPPPPPPPPPPPPPPP, 1o npumenss komauasl SAALNC u $AALCCC MOXHO ONEpaTUBHO 3aMEHSTh
cogepxumoe gueek B O3Y 3HakoreHepaTopa AUCIUIES HAa YKPAUHCKUE CUMBOJIBL.
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5. IIPOI'PAMMHOE OBECIIEYEHHUE

Pasgen ocBemjaer OCHOBHBIE BOIPOCHI
(HMI-445).

OOMeH JaHHBIMA C KOHTPOJUIEPOM IIyJbTa OIEpaTopa OCYIIECTBISAETCS IO CEpHAIbHOMY HUHTepdeiicy
RS485/RS232 B pexume mnomyaymiekca (Istart+8data+1stop = 10bits) mocpeacTBoM mpemonpeeieHHOro Habopa
komann. Komanna mpexcraBisier coboii mocienoBareabHOCTs cuMBONIOB ASCII, 3aBepmiarommxcs KOJOM BO3Bpara

MporpammHoe obecneyeHue

MIPOrpaMMHOr0 B3auMojecTBus ¢ KoHTposiepom HMI-245

kapetku 0x0d (cr).

Taoauna 3.1. HaGop komann

ITochraka

OtBer

Onucanmue

KOMAH/J YIIPABJEHUA MOAYJEM

%AANNOZCCFF NN YcTaHoBKa TapaMeTpOB KOHPUTYPALTUH MOTYIIS

ek 6e3 oTBeTa CHHXpOHM3UPOBAaHHAsK BHIOOpKA

#AABBDD > VYcTaHOBKA TEKYIIETO COCTOSIHUSL IUCKPETHBIX BBIXOJI0B
SAA2 !AA0ZBBFF Yrenue KOHPUTYpAITUH

SAA4 !S(data) UreHne CHHXPOHU3UPOBAHHBIX TaHHBIX

SAAS !AAS UreHue craTyca nepe3arpy3ku MOAYs

SAA6 !( data) YreHune cTatyca IUCKPETHBIX KAaHAIOB MOIYJIS

@AA(data) > YcTaHOBKA TEKYIIETO COCTOSHUS TUCKPETHBIX BBIXOIOB
@AA >(data) UreHne TEKyIETO COCTOSHUSA JUCKPETHBIX BXOI0B/BBIXOIOB

KOMAH/BI YIIPABJIEUS LCD HTHINKATOPOM MOJYJISI

SAASC 1AA Bxit./oTki. quciies u Kypcopa
SAAGNLPPPPPPPPPPPPPPPP | !AA 3amaHve HaYepTaHWsI CHMBOJIA TTOJIH30BATEIS
SAALNC 1AA 3aMeHa OJHOT0 CUMBOJIA ITOJIL30BATENSA
SAALCCCC 1AA 3aMeHa MepBbIX YETHIPEX CUMBOJIOB I0JIb30BaTENs
SAAT 1AA Ouuctka LCD aucrest

SAATYXX(str) 1AA BeiBoa Ha LCD pucruei

SAAIV 1AA Bxmrouenne/Beikimrouenne noacsetk LCD mgucruies
SAAPYXX 'AA YcraHoBKa MO3UIMK Kypcopa

KOMAH/IbI OBHIEI'O HASHAYEHHUSA

SAAK !AAVkeys UYrenue Oydepa kiaBUaTypbl
SAAF IAAVVVV UreHne HOMepa BEPCUU IPOTPaMMBI
SAAM !AAHMICLCD UreHne UMeHU MOIYJIst

KOMAH/bI IOBBIINEHUS HAJIEZXKHOCTU CUCTEMBI

~kE 0e3 oTBeTa Ypasnstouiee yCTpoiicTBO B HOpME
~AA0Q !AASS Urenue craTyca MOIyJIs
~AA1 1AA COpoc cratyca MoayJst
UreHne HACTPOEK CTOPOKEBOTO TaiiMepa BE €ro
~AA2 'AASTT o Hacip P pa BeIyIH
yCTpoO¥cTBa
~AA3ETT 1AA YcTaHoBKa CTOPOKEBOro TaiiMepa BeAyIlero ycTpoiicTea
~AA4P UreHne Ha4aIbHOT0/0€30TIaCHOTO 3HAYCHHUS YPOBHEH
1AA(data) yp
~AA4S BBIXOJTHBIX CHTHAJIOB
~AASP YcTaHoBKa HaYaIIEHOT0/0€30IIaCHOTO 3HAYCHHS yPOBHEH
1AA
~AASS BBIXOJTHBIX CHTHAJIOB

Curyanus, Koria OTBET OTCYTCTBYET 110 HCTEYeHHH HEKOTOPOTro BPEMEHH I10CIie TOCBUIKH KOMaHIpI (timeout),
O3HayaeT Jubo omMOKy KOMMYHHUKALMH, THO0 HEBEpHBIH agpec Moayns B komaHae. Eciu Oyzer nmociaHa komaHzaa ¢
HEBEPHBIMU MapaMeTpaMHu, TO OTBET OyJeT conepxarh 2AA(cr).
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5.1. OCHOBHBIE IAPAMETPbBI KOMAH/]

5.1.1. AJJPEC MOJYJIA

Anpec momynsi AA (cMm. xoMaHnay “Yemawoska napamempos Kougueypayuu mooyis’) 3agaercs IBYMS
CHUMBOJIAMH, KOTOPBIE COOTBETCTBYIOT YHCIOBOMY 3HAa4YeHHIO B mecTHaauaTepuaHoM Buae ot 0x00 mo OxFF. JlanHbrit
mapaMeTp coxpassercsi B 3HepronezaBucumoit mamsitu EEPROM.

5.1.2. CKOPOCTb OBMEHA I10 ITOCJIEJJOBATEJILHOMY HHTEP®EHCY

Ckopoctb oomeHa (baud rate) CC (cMm. komaHny “Ycemanoeka napamempog kongueypayuu mooyns’) 3aaaercs
U Kakaoro Moxyis B mpenenax ot 300bps mo 115200bps. JaHHBI mapaMeTp COXpaHSETCS B YHEPTOHE3aBHCUMOU
namsita EEPROM u MokeT OBITh M3MEHEH TOJIBKO B PEXKUME MHHUITHATN3AIIIH.

CC Baud Rate
01 300
02 600
03 1200
04 2400
05 4800
06 9600
07 19200
08 38400
09 57600
0A 115200

5.1.3. ®OPMAT KOMAHT

[Mapamerp ¢opmara xomann FF (cm. xomanmy ““Yemanosxka napamempos rougpueypayuu mooyas’)
omnpezenser Bkiarouenne (ON) wnu Boikmodenue (OFF) ucnonb3oBanust KOHTPobHOM cymMbl (checksum) B komanngax
npu obmene. J[aHHBIAH mapamerp coxpaHsercs B dHeproHeszaBucumoil mamsitu EEPROM u MoXxeT ObITh H3MCHEH

TOJIBKO B PEXXUME MHUIHUATTU3allUN.

FF Cocrosinue
00 OFF
40 ON

KontpoinpHas cymMMa npesicTaBisieT co0o0il ecTHaarepuuHoe Yucio, cocrosee u3 asyx ASCII cumBosoB
B KOHIIE KOMaH/Ibl Iepesl KoJoM Bo3Bpara kaperku (cr). KonrponbHas cymma Beraucisercs kak cymma ASCII konoB
BCEX CHMBOJIOB KOMaH/Ibl, IPX 3TOM Pe3yJIbTATOM BBICTYIAET MIIQAIINK OalT CyMMBL.

Hamnpumep, command = %0001880600(cr), Torna

sum=%+0+0+0+1+8+8+0+6+0+0=
=0x25 + 0x30 + 0x30 + 0x30 + 0x31 + 0x38 + 0x38 + 0x30 + 0x36 + 0x30 + 0x30 = 0x21C

checksum = sum & OxFF = 0x21C & 0xFF = 0x1C
ASCII'l'=0x31
ASCII 'C' = 0x43

B pesynbrare command with checksum = %00018806001C(cr).
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5.1.4. JAHHBIE JUCKPETHBIX BXO/[OB / BbIXO/[OB (data)

[Mapametp (data) cocTOMT W3 ABYX IIECTHAANATEPHIHBIX CHMBOIIOB («0», «1» ... «E», «F»), koTopBIe
OIpEeNeNI0T BOCBMHUOUTOBOE 3HaueHHE IMOpTa BBOAA/BBIBONA. COCTOSHHE KaXIOTo OWTa 3TOTO 3HAYCHUS
COOTBETCTBYET COCTOSHUIO COOTBETCTBYIOIIEH TMHUU BBOJA/BBIBOIA.

(data), 2 hex cumBoa
H | L
DIO

H — crapmmii momy06aiit, L — mmaammii nomy6auT

Kaxnomy 6uty undpoBoro nopra CTaBUTCS B COOTBETCTBHE JIMHKS BBOJA-BBIBOJIA.

Hudposoii mopt DIO, 8 out
Howmep Outa 7 6 5 4 3 2 1 0
Howmep nuann D7 | D6 | D5 D4 | D3 D2 | DI DO

5.2. OIIHNCAHHUE KOMAH/] YIIPABJIEHUA MOAYJIEM

5.2.1. %AANNOZCCFF

= Hasnauenwue: YCTaHOBKA MapaMeTPOB KOHQYUTYPAITHH MOTYJIs

= QOnucaHue: YCcTaHABIUBAET aapec, BXOHHOﬁ JAuara3oH, CKOPOCTb 06M6Ha, (I)OpMaT KOMaHA U CTaTycC KOH’I‘pOJ’ILHOﬁ

CYMMBI
=  CHHTaKCHUC! %AANNOZCCFF[chk](cr)
% - Ppa3ienuTeNbHBINA CHMBOI
AA - mIecTHaANATepUYHBIN axpec Moy B quamazone ot 00 mo FF
(6 pesrcume unuyuanuzayuu aopec mooynsa ecezoa pager 00)
NN - HOBBIH IIECTHAANATEPUIHBINA aapec Moy B nuamazoHe ot 00 go FF
CC - KOJ CKOpocTH oOMeHa (*)
FF - kon opmara koman (*)
[chk] - JBYXCHUMBOJIBHOE IIECTHA[aTEPUYHOE 3HAU€HHE KOHTPOJIBHON CyMMBI
(ucnonb3yercsi, eciii KOHTPOJIbHASI CyMMa pa3pelieHa)
(cr) - cuMBoJI Bo3Bpata KapeTtku (0x0D), ncrons3yemslii B KauecTBe IPU3HAKa

KOHIIa KOMaH/IbI

* - OaHHbLI napamemp mooricem ObImb UMEHEH MOILKO 6 pericume HHuyuaulayuu.

=  QOrtsBer: !AA[chk](cr) = KOMaH/ia BBIIIOJHEHA yCIEITHO
?AA[chk](cr) = ommOKa B KoMaHze (KOMaHa HE BOCIIPUHSITA)
HET OTBETa = CHHTaKCHYeCKasl WJIM KOMMYHHUKAIIMOHHAS OMIHOKa

00 HEBEPHBIN aZpec MOAYIIS

! - pa3zenuTeabHbIA CUMBOJI, 0003HAYAIOLIUI IIPHEM KOPPEKTHON KOMaH/IbI

? - pa3zenuTeIbHbBI CHMBOJI, 0003HAYAIONINH MTepeaady HEeBEpHOH KOMAaHIbI

AA - mIecTHaANATePUYHBIN anpec Moy B quamazoHe ot 00 mo FF

[chk] - JIBYXCHMBOJIFHOE TIECTHAIATEPHIHOE 3HAUCHIE KOHTPOIHHON CYyMMEBI
(ucmonp3yeTcs, ecM KOHTPOJIbHAS CyMMa pa3perieHa)

(cr) - cuMBoJI Bo3Bpata kapeTku (0x0D), ncrons3yemblii B kKauecTBe IpU3HaKa

KOHIIa KOMaH/IbI
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Cnedyem nOMHUMb, WMO 8 pexcume UHUUUANUZAUUU: CKOPOCHMb 00MeHa UHGopmauuei ¢ KOMRbIOMEPOM —
9600bps, aopec 6 cemu — 00h, KoHmpoALHAA CyMMA — He UCROTIbIYEMCA

= [Ipumep:

Ha monyme ¢ nHomepom 01 ycranoButh HOBbIM angpec 02, ckopocth obOmeHa 115200bps M OTKIIOYHMTH
BBIYHCIIEHHE KOHTPOJIBHON CyMMBI:

KOMaHJa- %00020Z0A00(cr)
OTBET - 102(cr)

@ BHUMAHME!!!

Hosrblii agpec MoayJisi, KO CKOpocTH 0o0MeHa, Ko (hopMaTa KOMaHI COXpaHsieTcs BO BHYTpeHHe
Hepronesasucumoii mamsatn EEPROM, no3romy He peKkoMeHIyeTCsl YacTO MEHAITh 3TH NMapaMeTphl,
TaK KaK MaKCHMAaJIbHOe KoJIn4YecTBO NUKI0B nepesanuci EEPROM orpannyeno (tunosoe - 100 000).

5.2.2. #**

= Hasnauenne: Komanga cHHXpOHU3UPOBAHHOMN BEIOOPKH

= Onucanme: [IpennuceiBaeT BCEM MOAYJAM, MMEIONIMM JIMHUM JUCKPETHOIO BBOJA, HEMEIJIEHHO BBINOJIHUTH
CUMTHIBAHME 3HAYCHUH CHUTHAJIOB HAa BXOAAX U COXPaHUTh HMX BO BHYTPEHHEM peructpe moaynsd. Ilozxe
YIPAaBISIONIEE YCTPOHCTBO, UCHONB3Ysl KOMAHIy YTCHHUS AaHHBIX CHHXPOHH3MPOBaHHOW BbIOOpKH $AA4, Moxer
CUNTHIBATH 3TH JAHHBIC MTOCIEAOBATEIHEHO U3 BCEX YCTPOMHCTB.

= Cunrakcuc: #**[chk](cr)

# - pa3aenuTenbHbI CHMBOI

** - KOJ KOMaHIbI

[chk] - JIBYXCHMBOJIFHOE MIECTHAIATEPHIHOE 3HAUCHIE KOHTPOIHHON CYyMMEBI
(ucronme3yeTcs, ecu KOHTPOJIbHAS CyMMa pa3perieHa)

(cr) - CUMBOJ Bo3Bpara kapetku (0x0D), ucrmons3yeMblil B KadecTBE MpU3HaKa

KOHIIa KOMaH/IbI

=  OrtBeT: 0e3 oTBETa
= [lpumep:

[Nonaem KoMaHy CHHXPOHM3UPOBAHHON BHIOOPKH, a 3aT€M CUMTHIBAEM 3a(HMKCHPOBAHHbBIE JTAHHBIE C MOJYJIEH
01, 02, 03.

KOMaH/1a - #**(cr)
OTBET - 0e3 oTBeTa
KOMaHJa - #014(cr)
OTBET - 1105
KOMaHJa - #024(cr)
OTBET - 1177
KOMaHza - #034(cr)
OTBET - '1F0

IIpumeuanue. Ynpapisiomee yCTpOWCTBO CHCTEMbI OZHOBPEMEHHO MOXET IOCIaTh KOMaHIy Ha YTEHHE
BXOJHBIX JAHHBIX TOJIBKO JJIS OXHOrO Moayis. Eciu B cucreme Takux Monyneil cylecTBYeT HECKOJBbKO, TO YTCHHE
BXOJHBIX JaHHBIX M3 HHX MOXeET OBITh OCYIIECTBIICHO IOCiemoBaTenbHO. Ilpu sToM Bcerma OyayT MMeThb MECTO
HEKOTOpHIE BPEMEHHBIE 3aJCP)KKH MEXKAy BBIIIOJIHEHHBIMH OMNEpalusMH YTE€HHsS 3HA4€HHH CUTHAJOB, 4YTO JUIS
HEKOTOPBIX NPUMEHEHHH sBisieTcss HenonycTuMbiM. Komanaa "CHHXpoHM3MpOBaHHas BeIOOpka" (#%*) ciyxur s
ycTpaHeHusi 1mojobHoro Henocratka. Ona, OyIydu InepeaaHa yNpaBisIOIIMM YCTPOHCTBOM M IPUHSITA MOIYJISIMU
BBOJIa, MHUIIMUPYET B HUX IIPOLIECC BBOAA, (MKCALMM M COXPAHEHUs 3HAYEHHMI CHTHAJIOB Ha BXomax Monyis. [Ipuuem
JUIsl BCEX MOJYJIEH YKa3aHHBIA IPOLIECC OCYILECTBISIETCS B €IMHBIM MOMEHT BpeMeHu. [lozxe ympasisiouiee
YCTPOMCTBO, HCIOJIB3YSI KOMaH/Ay YTCHHUS JAHHBIX CHHXPOHU3HPOBAHHOH BEIOOpKU $AA4, MOKET CUUTATH ITH JAHHBIE
IOCIIEI0BATEIFHO U3 BCEX MOJIYJICH.
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5.2.3. #4ABBDD

= HazHaueHue: YCTaHOBKA TEKYILIErO COCTOSHUS JUCKPETHBIX BBIXOJ0B

= Onwncanue: BrImonHseT yCTaHOBKY COCTOSIHHSA (BKIIFOUEHO WM BBIKIIOUEHO) Pa3psAAoB MOPTa TUCKPETHOTO BHIBOAA
aJIpeCcyeMoro MOIYJIS

= Cunrakcuc: #AABBDDJ[chk](cr)

# - pa3aenuTenbHbIi CUMBOI
AA - mIecTHaAATepUUHBIN anpec Moy B quamazone ot 00 mo FF
BB - KOJI, MICTIONIB3YEeMBIH JUIS OTIPEeIICHIsI TOTO, OYAET TN YCTaHABIHBATHCS

COCTOSIHHE TOJIKO OHOTO KaHaia, OO BCeX KaHaJIOB OJHOBPEMEHHO:
BB=00 - onpeneneHne cOCTOSHUS BCEX KaHAJOB;
BB=IN - ompeneneHue COCTOSHHUS TOJIBKO OJHOTO KaHajla, HOMEP KOTOPOTO paBeH
3HaueHuro N.
DD - JIBYXCHMBOJIbHOE IIecTHaanarepuyHoe (hex) nmpeacrapieHne 3HAYEHUS
COCTOSIHUSL (BKJIFOUEHO, BBIKIIFOYEHO) COOTBETCTBYIOIIMX BBIXOIHBIX KaHaoB. [lpm
oTpeneieHuH cocTosHMUS Beex kaHanoB (BB=00) smagenne DD npexacraBmser coOoi 4mcIIo
B guamazoHe or 00 mo FF, orpaxkaromee 3HaueHuWe BKIIOYEHO (ormueckue “1” B
COOTBETCTBYIOIIMX paspsiax) WIM BBIKIIOUEHO (Jiorndeckue “0” B COOTBETCTBYIOLIUX
paspsinax) Bcex NU(MPOBBIX KaHAIOB MOAYJst. [Ipy BKIFOUEHHHM TOJIBKO OJHOTO KaHaIa C
HomepoMm N (BB=1N) 3nauenue DD nomkHo Ob1Th 01 (BKH0YeH) 11100 00 (BBIKITIOUEH).
[chk] - JIBYXCHMBOJIBHOE MIECTHAIATEPHIHOE 3HAUCHIE KOHTPOJIHHON CYMMBI
(ucronmp3yeTcs, eciu KOHTPOJIbHAS CyMMa pa3perieHa)
(cr) - cuMBOJI Bo3Bpata KapeTku (0x0D), ncrons3yemslii B KauecTBe IIPU3HAKa
KOHIIa KOMaH/bI

=  OrtgerT: >[chk](cr) = KOMaH/1a BBITIOJIHEHA YCIICUIHO
?AA[chk](cr) = omuOKa B KOMaH/Ie
![chk](cr) = KOMaH/1a HITHOPHPYETCS
HET OTBETA = CHHTAKCUYECKasi WM KOMMYHHKAIMOHHAS OIINOKA

1100 HEBEPHBIl afipec MOAy I

- pa3aenuTeNbHBIA CUMBOJI, 0003HAYAIONINH TIPHEM KOPPEKTHON KOMAaHIbI

? - pa3IeTUTeNHHBIN CHMBOI, 0003HAYAIOIINHN TTepeIady HeBEPHOH KOMaH/IbI
AA - mIecTHaAATePUYHBIN anpec Moy B quamazoHe ot 00 mo FF
[chk] - JIBYXCHUMBOJIFHOE IIECTHAALATEPUYHOE 3HAUCHNE KOHTPOJIEHON CyMMBI

(ucnomnp3yeTcs, eciv KOHTPOJIbHAsI CyMMa pa3pelieHa)
(cr) - cuMBoJI Bo3Bpata kapeTku (0x0D), ncrons3yemblii B kKauecTBe IpU3HaKa
KOHIIa KOMaH/IbI
Ipumeuanune. Eciu craryc moayns pasedn 04 (ompenensiercsi mo xomange ~AA2), TO Bce KOMaHBI 110
YCTAaHOBKE COCTOSIHHMSI BBIXOAHBIX LU(POBBIX KaHAIOB OyayT mrHopupoBatbcst (orset:![chk](er)) mo tex mop, moka
koMaH[oi ~AA1 He OyZeT ocymecTBIeH cOpOC CTaTyca MOIYJIS.

= [Ipumep:
VYcranoButh BeIxoAHble kKaHanbl DO...D4, D6 monxyns 0l Bo BKIIOYEHHOE COCTOsHHE, a KaHaiusl D5 u D7 - B
BBIK/IFOUEHHOE:!

KOMaH[a - #01005F(cr)

OTBET - >(cr)

YcranoButs kanan D3 nudposoro nopra moayist 01 Bo BKIIFOUEHHOE COCTOSTHHE!
KOMaH/a - #011301(cr)
OTBET - >(cr)
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5.2.4. $AA2

»  Hasnauenwue: UreHne nmapamMeTpoB KOHQUIYpaMUd MOIYJIS
*  QOmnwucanue: BrmoiHseT 3anpoc TEKYIUX MapaMeTpoB KOHPHUTYPALMH MOJTYJIS

* Cunrakcuc: $AA2[chk](cr)

$ - pa3enuTebHbINA CHMBOI

AA - IIecTHaAATePUUHBIN axpec Moy B quamazone ot 00 mo FF

[chk] - JIBYXCHMBOJIBHOE MIECTHAATEPHYHOE 3HAUECHIE KOHTPOIHHON CyMMBI
(ucmonp3yeTcs, ecM KOHTPOJIbHAS CyMMa pa3perieHa)

(cr) - cuMBoJI Bo3Bpata KapeTku (0x0D), ncrons3yemblii B kKauecTBe IpU3HaKa

KOHIIa KOMaH/IbI

=  Orser: 'AA0ZCCFF[chk](cr) = KOMaH/ia BBIIIOJHEHA yCIEITHO
?AA[chk](cr) = OIIMOKAa B KOMaH e
HET OTBETa = CHUHTaKCHYeCKasl WIIM KOMMYHHKAIIMOHHAS

omMOKa MM HEBEPHBIHN afipec MOAYJIs

! - pa3aenuTeNbHBIA CUMBOJI, 0003HAYAIONINH TIPHEM KOPPEKTHON KOMAaHIbI
? - pa3AeIuTeNbHBIA CHMBOJ, 0003HAYAIOIINI ITepeady HeBEpHOW KOMaH b

AA - IIecTHaAATePUUHBIN axpec Moy B quamazone ot 00 mo FF

CC - KOJI CKOPOCTH OOMEHa

FF - Kol popmara KOMaH[

[chk] - JBYXCHUMBOJIBHOE IIECTHAA[aTEPUYHOE 3HAU€HHE KOHTPOJIBHON CyMMBI
(ucnonb3yercsi, eciii KOHTPOJIbHASI CyMMa pa3pelieHa)

(cr) - cuMBOJI Bo3Bpata KapeTku (0x0D), ncrons3yemslii B KauecTBe IIPU3HAKa

KOHITa KOMaH]IbI
= [lpumep:
Onpenenuts KOHGHUTYPALUIO MOy ¢ HoMepoM 01:

KOMaH/1a - $002(cr)
OTBET - 1000Z0600(cr)

Ha monyiie ¢ Homepom 01 ycTaHoBieHa ckopocTh oOMeHa 9600bps U OTKITFOUEHO BBIYHMCICHUE KOHTPOJIBHOU
CYMMEI.

5.2.5. $4A44

= Haznauenue: UTeHne TaHHBIX CHHXPOHU3UPOBAHHON BHIOOPKH

= QOnwucanue: BrIOTHSET 3aIpoc aApecyeMoro MOAYJIS Ha Iepeavy 3HAUYCHHsT CUTHAJIOB Ha BXO/aX, COXPAaHCHHBIX BO
BHYTPCHHEM PETUCTPE MOAYJIA IO KOMaH e #** (CHHXpOHU3UPOBAHHAS BEIOOPKA).
= Cunrakcuc: $AA4[chk](cr)

$ - pa3leNUTENbHBINA CHMBOI

AA - HIeCTHAIIATePUYHbIN afipec Moays B auanazone ot 00 no FF

[chk] - JIBYXCHMBOJIHOE IIIECTHAAIATEPUYHOE 3HAUCHNE KOHTPOJIBHON CyMMBI
(ucnonb3yercsi, ecii KOHTPOJIbHASI CyMMa pa3pelieHa)

(cr) - CUMBOJ Bo3Bpara kapeTku (0x0D), rcrmons3yeMblil B KadecTBE MpU3HaKa

KOHIIa KOMaHbI

= OrtBeT: !S(data)[chk](cr) = KOMaH/Ia BBINIOJIHEHA YCICITHO
?AA[chk](er) = omuOKa B KOMaH/Ie
HET OTBETA = CHHTAKCUYECKasi UM KOMYHHUKAIIMOHHAST OIIHOKA

00 HEBEPHEIN agpec
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5.2.6. $4A45

(data)
[chk]

(cr)

IIpumep:

Pa3IeIUTEIbHbBIN CHMBOJI, 0003HAYAIOIINI IPHEM KOPPEKTHOH KOMaHIbI

pa3AenuTeNbHBIA CHMBOJI, 0003HAYAIOIINI ITepeady HeBEpHOW KOMaH/bI
miecTHaAATePUYHBIN anpec Moy B quamazoHe ot 00 mo FF

ctaryc nanHbx. Eciim S=1, To 3T0 03HadaeT, 4To 3amnpamiBacMble JaHHEIC

MepelafoTCs MEPBBIH  pa3 IOCIe BBINOJNHEHUS KOMAaHIBI #** (CHHXpOHH3HPOBAaHHAS
BbIOOpKa). Ecir S=0, TO 3TO 03HaYaeT, YTO 3ampaniiBacMbIe JaHHBIC YK€ ObLTH MEpeIaHsbl,
0 KpaiHel Mepe, OJIMH pa3 10 JAHHOTO 3ampoca.

IaHHBIE, 3aIIMCAHHbBIE 110 MOCIeAHEN KOMaHae #**

JIBYXCHMBOJIBHOE MIECTHAIIATEPHIHOE 3HAUECHIE KOHTPOIHHOH CYMMBI

(ucronme3yeTcs, eciu KOHTPOJIbHAS CyMMa pa3pericHa)

CUMBOJ Bo3Bpara kapetku (0x0D), ucrmoms3yeMblil B Ka4ecTBE pU3HAKa

KOHIIa KOMaH/bI

CunrtaTths 1aHHBIE CHHXPOHHU3UPOBAHHOM BRIOOPKH MOy ¢ HOMepoM O1.

KOMaH/1a - #**(cr)
OTBET - 0e3 oTBeTa
KOMaH/1a - $014(cr)
OTBET - '1F4(cr)
KOMaH1a - $014(cr)
OTBET - 10F4(cr)

Haznauenue: Urenue craTtyca nepe3arpy3ku MOAYJs

Onwucanue: Mcnonb3yeTes Ui onpeeicHus, ObUT I MOIYJIb Iepe3arpyKeH BHYTPEHHUM CTOPOXKEBBIM TAMEPOM.

B cnydae HempeaBUAEHHONW OCTAHOBKM HCIOJHEHHS BCTPOEGHHOTO IPOTPAaMMHOTO OOeCHeueHHss MOy

("3aBucaHus'"), BRI3BAHHOW 3JIEKTPOMATHUTHBIMH NIOMEXaMHU WIH COOSMH IO IeTI NMUTAHHSA, BXOISIIINN B COCTaB

MOJYJSI CTOPOXXEBOHM TaiiMep OOeCIeuMT Iepe3amyck MOIyJs. IIpym 3TOM BBIXOAHBIC KaHAIBl MOMAYJS MPUMYT
CTapTOBOE COCTOSIHUE, U OyIyT, CKOpEe BCEro, OTIINYAThCS OT COCTOSHMS, KOTOPOE MMENH BBIXOJIHBIC KaHAIBI 10
nepesanycka Moxyis. [loaToMy nonb3oBaTens JOJKEH OTCIEAKUBATh CTATyC Iepe3arpy3Ku U, Ipu HeoOXOJUMOCTH,

YCTaHaBJIMBATH HA BbIXOJaX MOAYJIA TaKOEC K€ COCTOSAHUEC, UTO U 10 €T0 IIE€pe3alryCcKa.

=  CHHTaKCHC: SAAS[chk](er)
$ pa3zieNuTeNbHBIH CHMBOI
AA HIeCTHAIIATEePUIHbIN afipec Moays B auanazone ot 00 no FF
[chk] JBYXCHUMBOJIBHOE IIECTHA[aTEPUYHOE 3HAU€HHE KOHTPOJIbHON CyMMBI
(ucmonp3yeTcs, eciu KOHTPOJIbHAS CyMMa pa3perieHa)
(cr) CHUMBOJ Bo3Bpara kapeTku (0x0D), ucrmons3yeMblil B KadecTBE MpU3HaKa
KOHIIa KOMaH/IbI
=  OrtserT: !AAS[chk](cr) = KOMaH/Ia BBITIOJIHEHA YCIIEITHO
?AA[chk](cr) = ouInOKa B KOMaH[e
HET OTBETa = CHHTAKCHYECKas M KOMMYHHKAI[OHHAs OIINOKa
00 HEBEPHBIN agpec MOy
! pa3IenuTeIhHBIN CHMBOI, 0003HAYAIOMINI TIPHEM KOPPEKTHON KOMaHIBI
? pa3zenuTeabHbBIH CHMBOJI, 0003HAYAIONINH MTepeaady HEeBEpHOH KOMAaHIbI
AA HIeCTHAIIATePUIHbIN afipec Moays B auanazone ot 00 no FF
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S - KOJI CTaTyca Iepe3arpysku, Bo3BpauiaeMslii MmoayieM. Ecou S=1, To 1o
O3HayaeT, YTO MOJYJIb OB Iepe3arpykeH ¢ MOMEHTA BBIJa4d MOCIEeIHEH KOMaH/Ibl YTeHUS
CTaTyca mepe3arpysku, B IpOTHBHOM cirydae S=0.

(data) - IaHHBIE, 3aIIMCAHHBIE 110 MOCIIEIHEN KOMaHae #**

[chk] - JIBYXCHMBOJIBHOE NIECTHAIATEPHYHOE 3HAUCHIE KOHTPOIHHON CYyMMEBI
(ucnomnb3yeTcs, eciiv KOHTPOJIbHAsI CyMMa pa3pelieHa)

(cr) - cuMBoJI Bo3Bpata kapeTku (0x0D), ncrons3yemblii B KauecTBe IIpU3HAKa

KOHIIa KOMaHbI

= [lpumep:
CuuThiBaHHE CTaTyca Nepe3arpy3ku Moyt ¢ Homepom 01.

KOMaH1a - $015(cr)
OTBET - 1011(cr)

5.2.7. $AA6

= Hasnauenue: UreHnne craryca IMCKPECTHBIX KaHAJIOB

=  QnucaHue: KOMaH,Ha 3alpaiirBacT CTaTyC (BXOI[ nim BLIXO,H) BCEX AUCKPETHBIX KaHAJIOB aIpECyEeMOIro MOyJid

=  CHHTaKCHC: $AA6[chk](cr)
$ - pa3AeIuTeNbHBIA CHMBOI
AA - mIecTHaANATepHYHBIN axpec Moy B quamazone ot 00 mo FF
[chk] - JIBYXCHMBOJIBHOE IIECTHAATEPHYHOE 3HAUE€HHE KOHTPOIHHON CyMMBI
(ucnomnb3yeTcs, eciiv KOHTPOJIbHAsI cyMMa pa3pelieHa)
(cr) - cuMBoJI Bo3Bpata kapeTku (0x0D), ncrons3yemblii B KauecTBe IpU3HaKa

KOHIIa KOMaHAbI

= OrtBer: ! (dcfg)chk](cr) = KOMaH/Ia BBIIIOJIHEHA YCIIEITHO
?AA[chk](cr) = omuOKa B KOMaH/Ie
HET OTBETa = CHHTAKCUYECKas MJIM KOMMYHHKAI[HOHHAS OIHOKa

00 HEBEPHEBIN agpec

- pa3aenuTeNbHBIA CUMBOJI, 0003HAYAIONINH TIPHEM KOPPEKTHON KOMAaHIbI

- pa3AenuTeNbHBIA CHMBOJ, 0003HAYAIOIINI ITepeady HeBEpHOW KOMaH b

AA - HIeCTHAIIATEePUIHbIN afipec Moays B auanazone ot 00 no FF

(dcfg) - JlaHHbIe, oTpaxatomue craryc (1 — BxoaHoH, 0 — BEIXOIHOI) BceX ITUCKPET-

HBIX KaHAJIOB MOAyJs. 3HaueHue (data) mpencTaBiseT cOO0M TBYXCHMBOJIb-

HOE MIecTHanaTepuynoe uncio B auanazone ot 00 no FF, ykaspiBaroiee Kakue KaHAIbI
aJIpecyeMoro MOJIYJIS SIBJISIFOTCS BXOHBIMH, & KAKUE — BBIXOAHBIMH.

o =

[chk] - JIBYXCHMBOJIHOE IIIECTHAALATEPUYHOE 3HAUCHNE KOHTPOJIEHON CyMMBI
(ucronmp3yeTcs, ecir KOHTPOJIbHAS CYyMMa pa3pericHa)
(cr) - CHUMBOJ Bo3Bpara kapeTku (0x0D), rcrmons3yeMblil B KadecTBE MpU3HaKa

KOHIIa KOMaH/IbI
= [Ipumep:
CunTbIBaHME CTAaTyca AUCKPETHBIX KaHAJIOB MOAYJs ¢ Homepom 01.

KOMaH[a - $016(cr)
OTBET - 105(cr)

Kananer DO u D2 sBas10TCS BXOIHBIMU, @ BCE OCTAJIbHBIE — BHIXOJHBIE.
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ﬂ MporpammHoe obecneyeHue HMI-445/x/x/SA

5.2.8. @AA(data)

= HazHaueHue: YCTaHOBKA TEKYLIEro 3HAYEHUS BBIXOJHBIX KaHAJIOB
=  CHHTaKCHC: @AA(data)[chk](cr)

- Ppa3ieuTebHbINA CHMBOI
(data) - JaHHBIC, yCTaHABIIMBAaeMbIe HA TUCKPETHBIX BBIXO/IAX.
3unaueHue (data) nmpeacrapisieT cOO0M ABYXCHMBOJIBHOE HIECTHAALATEPUIHOE
guciio ot 00 mo FF

AA - mIecTHaANATePUYHBIN anpec Moy B quamazoHe ot 00 mo FF

[chk] - JBYXCHUMBOJIBHOE IIECTHA[aTEPUYHOE 3HaU€HHE KOHTPOJIBHON CyMMBI
(ucnonb3yercsi, eciii KOHTPOJIbHASI CyMMa pa3pelieHa)

(cr) - CUMBOJ Bo3Bpara kapetku (0x0D), ucrmons3yeMblil B KadecTBE MpU3HAKa

KOHIIa KOMaH/IbI

= OrtBert: >[chk](cr) = KOMaH/1a BHITIOJTHEHA YCIEITHO
?AA[chk](cr) = ouInOKa B KOMaH[e
![chk](cr) = KOMaHJIa UTHOPUPYETCS
HET OTBETa = CHHTAKCUYECKasl MJIM KOMMYHHKAI[HOHHAS OIHOKa

1100 HEBEPHBIT afipec MOmy I

- Ppa3IeTUTeIHHBIN CHMBOI, 0003HAYAIOMINI IPHEM KOPPEKTHON KOMaH IBI

!

? - pa3zenuTeIbHbIA CUMBOJI, 0003HAYAIOUINH MTepeaady HEBEpPHOH KOMaH/IbI

AA - LIecTHaALaTepUuHbIi anpec Moayis B quanazone ot 00 no FF

[chk] - JIBYXCHMBOJIFHOE MIECTHAIIATEPHIHOE 3HAUCHIE KOHTPOIHHON CYyMMBI
(ucnomnp3yeTcs, eciiv KOHTPOJIbHAsI CyMMa pa3pelieHa)

(cr) - cuMBOJI Bo3Bpata KapeTku (0x0D), ncronbs3yemslii B kKauecTBe IPU3HAKa

KOHIIa KOMaH/IbI
Ipumeuanue. Eciu cratyc momynst paBeH 04 (ompenensercs mo komanae ~AA2), To Bce KOMaHIBl YCTaHOBKH

3HAYCHUS Ha AUCKPETHBIX BRIXOJaX OyAyT HTHOPHPOBATHCS A0 TEX IMOp, ITOKa KoMaHAoil ~AA1 He OyaeT oCyIIecTBIECH
cOpoc craryca MOIYJIs.

= [Ipumep:
YcTaHOBUTH Ha NU(POBBIX BEIXOAAX MOAYI ¢ HoMepoM 01 3HaueHme 7A:

KOMaH/1a - @017A(cr)
OTBET - >(cr)

5.2.9. @AA

= HaznaueHue: UreHue TCKYIIETro COCTOAHNA KaHaJIOB JUCKPETHOI'O BBOIla/B])lBO[la

=  CHHTaKCHC: @AA[chk](cr)
@ - pa3leNUTENbHBINA CHMBOI
AA - HIeCTHAIIATEPUIHbIN afipec Moays B auanazone ot 00 no FF
[chk] - JBYXCHUMBOJIBHOE IIECTHA[aTePUYHOE 3HaU€HHE KOHTPOIbHON CyMMBI
(ucnonb3yercsi, eciii KOHTPOJIbHASL CyMMa pa3pelieHa)
(cr) - CUMBOJ Bo3Bpara kapeTku (0x0D), ucrmons3yeMblil B KadecTBE MpU3HAKa

KOHIIa KOMaH/IbI

= OrtBerT: >(data)[chk](cr) = KOMaH/Ia BBITIOJIHEHA YCICITHO
?AA[chk](cr) = ouInOKa B KOMaH[e
HET OTBETa = CHHTaKCHYECKas WM KOMMYHHUKAI[MOHHAS OIIHOKa

00 HEBEPHBIN apec MOy

>(?) - pa3aeNuTeNbHBINA CUMBOJ

(data) - JlaHHBIE, COOTBETCTBYIOIIUE TEKYIIEMY 3HAYECHUIO BXOAHBIX U BBIXOIHBIX
nuHui. 3HayeHnue (data) npexcTasisieT co0Oi ABYXCHMMBOJIBHOE ILECTHAIIATEPUYHOE YHCIIO
ot 00 no FF B cooTBeTcTBUY ¢ KOHUTYpaLreld MOTyJIsl.

[chk] - JIBYXCHMBOJIEHOE TIECTHAIATEPHIHOE 3HAUCHIE KOHTPOIHHON CYyMMEBI
(ucronme3yeTcs, eciu KOHTPOJIbHAS CyMMa pa3perieHa)
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(er) - cuMBoJI Bo3BpaTa Kaperku (0x0D), HCIO/Ib3yeMblil B KAYECTBE MPU3HAKA

KOHIIa KOMaHJIBI
= [Ipumep:
CunThIBaHHE TEKYIIETO 3HAYCHUS TUCKPETHBIX KAHAIOB MOy ¢ anpecoM 01.
KOMaHJa - @01(cr)

OTBET - >F4(cr)

5.3 KOMAHJIbI YIIPABJIEHHUA LCD HH/ITHKATOPOM MOIYJIA
5.3.1. $AASC

= Hasnauenwue: BximodeHne/0TKIIIOUEHHE TUCTIIES X Kypcopa

= Omnucanne: CayXuT g YIOpaBlIeHHs BKIIOUEHHEM M BbIKIodeHueM LCD aucries, yCTaHOBKH IapaMeTpoOB
Kypcopa.

=  CHHTaKCHUC! $SAASC
$ - pa3leNUTeNbHBIA CHMBOI
AA - HIeCTHAIIATePUIHbIN afipec Moays B auanazone ot 00 no FF
C - ypncio hex (0..F)

out C.0 = 1/0 - BKIFOYUTH/OTKIFOYUTH MUTAROIIUIH Kypcop

out C.1 = 1/0 - BKIFOYNATH/OTKIFOYATH CTATHYECKUI Kypcop

ourt C.2 = 1/0 - BKIFOYUTE/OTKIFOYUTH JUCIUIEH

o6ut C.3 = 1/0 - coxpanutb/He coxpasTh ycraHoBku B EEPROM

[chk] - JBYXCHUMBOJIBHOE IIECTHA[aTePUYHOE 3HAU€HHE KOHTPOIBHON CyMMBI
(ucnomnp3yeTcs, eciiv KOHTPOJIbHAsI CyMMa pa3pelieHa)
(cr) - cuMBOJI Bo3Bpata Kapetku (0x0D), ncrons3yemslii B KauecTBe IIPU3HAKa

KOHIIa KOMAaH/IbI

= OrtBerT: !AA[chk](er) = KOMaH/1a BBIIIOJTHEHA YCIEITHO
?AA[chk](cr) = ouInOKa B KOMaH/[e
HET OTBETa = CHUHTAaKCHUYCCKasd UM KOMMYHUKAIITUOHHAA OH.[I/I6Ka

1100 HEBEPHBIN aJpec MOy

! - Ppa3IeTUTeIHHBIN CHMBOI, 0003HAYAIOMINI TIPHEM KOPPEKTHON KOMaHIBI
? - pa3AenuTeNbHBIA CHMBOJ, 0003HAYAIOIINI ITepeady HeBEpHOW KOMaH b

AA - HIeCTHAIIATEPUIHbIN afipec Moays B auanazone ot 00 no FF

[chk] - JBYXCHUMBOJIBHOE IIECTHA[aTePUYHOE 3HaU€HHE KOHTPOIBHON CyMMBI
(ucnonb3yercsi, eciii KOHTPOJIbHASI CyMMa pa3pelieHa)

(cr) - CUMBOJ Bo3Bpara kapetku (0x0D), ucrmons3yeMblil B KadecTBE MpU3HaKa

KOHIIa KOMAaH/IbI

= [Ipumep: Ha Moxyse ¢ HoMepoM 01 BKJIIOYUTH TUCILICH, BKJIIOUYUTHh MUTAIONIUI M OTKIIOUUTH CTaTHUECKUI Kypcop,
coxpaHuTh ycraHoBkH B EEPROM:

KOMaH/a - $01SD(cr)
OTBET - 101(cr)
Bit C.7 bit C.6 bit C.5 bit C.4 bit C.3 bit C.2 bit C.1 bit C.0 hex
X X X X 1 1 0 1 D

@ BHUMAHHUE!!!

JlanHble BO BHyTpeHHel dHepronesapucumoii namatu EEPROM He pekoMeHnayeTcs: 4acTO MEHSITh, TAK
KaK MaKCcHMaJbHoe Koan4yecTBo HHKI0B nepe3anucd EEPROM orpannyeno (tunosoe - 100 000).
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5.3.2. $AAGNLPPPPPPPPPPPPPPPP

= HasnaueHue: 3ajiaHue HadY€pTaHWd CUMBOJIA IMOJIb30BATEIIA

= Omnucanue: 3amaeT HadyepTaHWE OJHOTO W3 BOCBMH CHMBOJIOB TOJIb30BaTens (5X8 Touek) ¢ COXpaHEHHEM B
EEPROM (mpu crapte MOIyJsl BOCeMb CHMBOJIOB Toib3oBarennss n3 EEPROM 3aHocATCS B OIEpaTHBHYIO MTaMATh
3HaKkoreHeparopa LCD awucrutes).

»  CHHTaKcuc: $SAAGNLPPPPPPPPPPPPPPPP(cr)

$ - pa3leNUTENbHBINA CHMBOI

AA - IecTHaANATEPUYHBIN anpec Moy B quamazoHe ot 00 mo FF

N - HOMeEp 3anaBaemoro cumBosia B EEPROM (0...7)

L - ASCII cumBoII, HaUEpPTaHUE KOTOPOTO 334aETCs

PP..PP - BOceMb 0aiT (1o Ba hex cumBouia Ha OaiiT), IPENCTABISIONIMX BOCEMb
CTPOK HayepTaHMsl CUMBOJIA, HAUWHAs C BEPXHEH CTPOKH

[chk] - JIBYXCHMBOJIBHOE MIECTHAATEPHYHOE 3HAUECHHE KOHTPOIHHON CYyMMBI
(ucronme3yeTcs, eciu KOHTPOJbHAS CYyMMa pa3perieHa)

(cr) - CUMBOJ Bo3Bpara kapeTku (0x0D), ucrmons3yeMblil B KadecTBe MpU3HaKa

KOHIIa KOMaHAbI

= OrtBerT: !AA[chk](er) = KOMaH/Ia BBITIOJIHEHA YCIIEITHO
?AA[chk](er) = omuOKa B KOMaH/IC
HET OTBETa = CHHTAKCUYECKasl MJIM KOMMYHHUKAI[HOHHAS OIHOKa

00 HEBEPHBIN agpec MOy
! - pa3zenuTeabHbIH CHMBOJI, 0003HAYAIONIUN IIPHEM KOPPEKTHON KOMaHIbI

? - pa3zenuTeIbHbIA CUMBOJI, 0003HAYAIOUINHI MTepeaady HEBEpPHOH KOMaH/Ibl

AA - HIeCTHAIIATEePUUHbIN afipec Moy B auanazone ot 00 no FF

[chk] - JIBYXCHMBOJIBHOE MIECTHAATEPHYHOE 3HAUCHIE KOHTPOIHHON CyMMBI
(ucronmp3yeTcs, eciu KOHTPOJIbHAS CyMMa pa3pericHa)

(cr) - CUMBOJ Bo3Bpara kapetku (0x0D), ucrmons3yeMblil B KadecTBE MpU3HaKa

KOHIIa KOMaH bl
= [Ipumep:

B monynbs ¢ HomepoMm 01 B siueiiky 0 EEPROM mnonb30BaTeIbCKUX CHMBOJIOB 3aHECTH HadepTaHHe OyKBbBI
kupruaisl K (kox ASCII 0x86):

KOMaHJia - $01G0X15150E040E151500(cr)
OTBET - 101(cr)

g
o]

N[N |WIN[—=O
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5.3.3. $AALNC

HasnayeHue: 3aMeHa OJHOTO M3 BOCBMH OTOOpa)KaeMbIX IOJIb30BATEIbCKUX CHMBOJIOB B ONEPATUBHOMN MaMsTH
3Hakoreneparopa LCD nucruies Ha CUMBOJI, BHIOWPAEMBblid U3 MPEJONPEICIICHHOTO Psilia YKPAUHCKHX OYKB.

Ioceuika : SAALNC(cr)

$
AA
N

C
[chk]
(cr)

- Ppa3enuTeIbHbINA CHMBOI

- aapec Moy ot 00 mo FF

- HOMep 3ameHseMoro cumBoia (0..7)

- HOBBIN cUMBOJ (*)

- nBa hex cuMBoia 6aiiTa KOHTPOJILHOM CyMMBI (€CITH K.C. BKIFOUEHA)
- 0x0D (3aBepiieHrEe KOMaH/IbI)

* HOBBII CHMMBOJI JOJDKEH OBITH BBIOpaH M3 psila YKpauHCKuX cuMBoJIOB '€eli', koTopbie XpaHsITCS BO BHYTpEHHEMH
Flash konTposutepa

OTBeT :

'?)
AA
[chk]

(er)

pumep :

'AA[chk](cr) = KOMaH/Ia BBIIIOJIHEHA YCIIEITHO
?AA[chk](cr) = omunOKa B KOMaH/Ie
HET OTBETA = oubKa KOMMYHHUKAIIWH, TH0O0 HEBEPHbIH ajapec

- pa3leNUTeNbHBIA CHMBOI

- aapec moxyis ot 00 no FF

- nBa hex cumBoIa 6aliTa KOHTPOJILHOW CYMMBI (€CJIH K.C. BKIIFOUCHA)
- 0x0D (3aBepiieHHEe KOMaH/IbI)

B wmomyne ¢ HomepoMm 05 3aMeHUTH OTOOpa)kaeMbIi ITOJIE30BATEIBCKHUA CHMBOJI ¢ HOMepoM 0 Ha CHMBOJI
kupriutues 'T'.

KOMaH/a - $01L51(cr)
OTBET - 101(cr)

5.3.4. $44ALCCCC

HasHauenue: 3aMeHa MEPBBIX YETHIPEX M3 BOCBMH OTOOPaKaEMBIX IMOJIB30BATEIHCKUX CHMBOJIOB B OIIEPATHBHOM
namsaTH 3HakoreHepaTopa LCD aucruies Ha CHMBOJIBI, BBIOMpaeMble W3 IMPEIONPENSIIEHHOTO PAga YKPaHMHCKUX

OyKB.

Hoceuika : SAALCCCC(cr)

$
AA
C.C
[chk]
(cr)

- pa3zenuTeNbHbIA CHMBOI

- aapec monyis ot 00 no FF

- YeThIpe HOBBIX cuMBona (*)

- nBa hex cuMBoIa 6aliTa KOHTPOIEHOW CYMMBI (€CIH K.C. BKIIFOUCHA)
- 0x0D (3aBepiieHHE KOMaH/IbI)

* HOBBIE CHMBOJIBI IOJDKHBI OBITH BRIOpAHBI U3 psfa YKpanHCKUX cUMBOJIOB '€ell', KoTopble XpaHATCS BO BHYTPEHHEH
Flash xonTposiepa

OTBeT :

'(?)
AA
[chk]
(cr)

!AA[chk](cr) = KOMaH/Ia BBITIOJIHEHA YCIIEITHO
?AA[chk](er) = omuoOKa B KOMaH/Ie
HET OTBETA = omuOKa KOMMYHHKAIIAH, THOO HEBEPHBIN aJipec

- pa3nenHuTeNbHBI CHMBOI

- aapec moxyns ot 00 mo FF

- nBa hex cuMBoIa 6aliTa KOHTPOIEHOW CYMMBI (€CIH K.C. BKIIFOUCHA)
- 0x0D (3aBepiieHrEe KOMaHIbI)
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= Jlpumep:
B momyne c¢ momepom Ol 3aMEeHHTH TEpBBIE HYETHIPE OTOOpPa)KaeMBIX MOJB30BATEINBCKUX CHMBOJNA Ha

yKkpauHCcKue cumBonbl 'Celi':

Komanna - $01LEETi (cr)
OTBET - 101(cr)

5.3.5. $AAT

=  Hasnauenne: Ounctka LCD aucries.

=  CHHTaKCHC: SAAT[chk](er)
$ - pa3eNUTENbHBIN CHMBOI
AA - HIeCTHAIIATePUYHbIN afipec Moays B auanazone ot 00 no FF
[chk] - JBYXCHUMBOJIBHOE IIECTHA[aTEPUYHOE 3HAU€HHE KOHTPOIBHON CyMMBI
(ucnonb3yercsi, eciii KOHTPOJIbHASI CyMMa pa3pelieHa)
(cr) - CUMBOJ Bo3Bpara kapeTku (0x0D), ucrmons3yeMblil B KadecTBE MpU3HaKa

KOHIIa KOMAaH/IbI

= OrtBerT: !AA[chk](er) = KOMaH/Ia BBITIOJIHEHA YCIIEITHO
?AA[chk](cr) = ouInOKa B KOMaH[e
HET OTBETa = onMOKa KOMMYHHUKaIWH, JTHO0 HEBEpHBIH aapec

! - pa3ﬂeﬂHTeJ’ILHHI7[ CHUMBOIJI, 0603Haqa}om1/1171 npueM KOppeKTHOﬁ KOMaH/IbI

? - pa3zenuTeIbHbBIH CHMBOJI, 0003HAYAIOUINH MTepeaady HEBEpHOH KOMAaHIbI

AA - LIecTHaALaTepUuHbIi afpec Moayns B quanazoHe ot 00 no FF

[chk] - JBYXCHMBOJIBHOE IIECTHAIATEPUUHOE 3HAUE€HHE KOHTPOIbHON CyMMBI
(ucnonb3yercsi, eciii KOHTPOJIbHASI CyMMa pa3pelieHa)

(cr) - cuMBOJI Bo3Bpata KapeTku (0x0D), ncrons3yemslii B KauecTBe IIPU3HAKa

KOHI[a KOMaHJIbl
= Ilpumep:
Ouucturs LCD nucnneit moxynst HMI ¢ Homepom 01:
KOMaH/a - $01T(cr)

OTBET - 101(cr)

5.3.6. $SAATYXX(str)

» Hasnauenwue: BoiBoj TekcToBO# nH(popMannu Ha 6ykBeHHO-LIM(poBoit LCD aucmei.

=  CHHTaKCHUC: SAATYXX(str)[chk](cr)
$ - pa3leNUTeNbHBIA CHMBOI
AA - IIecTHaAATePHYHBIN anpec Moy B quamazone ot 00 mo FF
Y - omnpezenser crpoky LCD nucrutes s BeiBona napopmanuu (0..3)
XX - omnpenesIeT MO3UIHI0 B CTPOKe it BeiBoaa uupopmaruu (0..40)
(str) - BBIBOMMAs TeKCTOBas mHMOopMarms (*)
[chk] - JIBYXCHMBOJIBHOE MIECTHAATEPHYHOE 3HAUE€HHE KOHTPOIHHON CyMMBI
(ucmonp3yeTcs, eciu KOHTPOJIbHAS CyMMa pa3perieHa)
(cr) - CUMBOJ Bo3Bpara kapetku (0x0D), ucrmons3yeMblil B KadecTBE MpU3HaKa

KOHI[a KOMaH/IbI
* mapamerp str MoxeT cojaepkarh 1m0 40 CHUMBOJIOB W3 psaa 'mpoinuThiX' B 3HakoreHepatope LCD aucruies,
MOJIb30BATEILCKUX CUMBOJIOB U 3MYyJIUpyeMbiX Moyiem HMI-245 (HMI-445) (cm. Pazden 4 v Ipunooicenue A).

= OrBerT: !AA[chk](cr) = KOMaH/1a BHIIIOJTHEHA YCIECITHO
?AA[chk](cr) = omuOKa B KOMaH/Ie
HET OTBeTa = CHHTAKCHUYECKas WM KOMMYHHKAI[HOHHAS OIINOKa
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1100 HEBEPHBIH afpec MOAYIIs
! - pa3zenuTeabHbIA CUMBOJI, 0003HAYAIOLIUI IPHEM KOPPEKTHON KOMaH/IbI

? - pa3zenuTeIbHbBIH CHMBOJI, 0003HAYAIONINHI MTepeaady HEBEpPHOH KOMAaH bl

AA - 1IecTHaAlaTepUuHbIi anpec Moayis B quanazoHe ot 00 no FF

[chk] - JIBYXCHMBOJIFHOE IIECTHAALATEPUYHOE 3HAUCHNE KOHTPOJIEHON CyMMBI
(ucronmp3yeTcs, eciu KOHTPOJbHAS CyMMa pa3perieHa)

(cr) - CHUMBOJ Bo3Bpara kapeTku (0x0D), ucrmons3yeMblil B KadecTBE MpU3HAKa

KOHIIa KOMAaH/IbI

= [Ipumep:

Ha monyns ¢ Homepom 01 BeiBectu Teket 'TIYJIBT OIIEPATOPA' B crpouke nucruies 0 HaunHas ¢ mo3unuu 1
u 'HMI-4458' B ctpouke aucruies | HaunHas ¢ no3unuu 0:

KOMaHJ1a - $01TOOITTYJIBT OITEPATOPA(cr)
OTBET - 101(cr)

KOMaHJa - $01T100HMI-445S(cr)

OTBET - 101(cr)

5.3.7. $AAIV

= Hasnauenue: Bxirouenne/Boixintrouenue noacsetku LCD agucres.

= CHUHTaKCHC: SAAIV[chk](cr)
$ - pa3enuTebHbIA CHMBOI
AA - mIecTHaANATEPUYHBIN anpec Moy B quamazoHe ot 00 mo FF
v - 0 — BKJIFOUHTBH MOJICBETKY, | — BBIKJIIOUUTD MOJICBETKY
[chk] - JIBYXCHMBOJIBHOE MIECTHAATEPHYHOE 3HAUE€HHE KOHTPOIHHON CyMMBI
(ucronp3yeTcs, ecM KOHTPOJIbHAS CyMMa pa3perieHa)
(cr) - CUMBOJ Bo3Bpara kapetku (0x0D), ucrmons3yeMblil B KadecTBE MpU3HaKa

KOHIIa KOMaH/IbI

= OrtBerT: !AA[chk](er) = KOMaH/Ia BBITIOJIHEHA YCIIEITHO
?AA[chk](er) = omuOKa B KOMaH/Ie
HET OTBETA = CHUHTaKCHYeCKasl WJIM KOMMYHHUKAIIMOHHAS ONIHOKA
00 HEBEPHBIH aAPEC MOy

! - Ppa3IeTuTeIHHBIN CHMBOI, 0003HAYAIOIINI TIPHEM KOPPEKTHON KOMaHIBI

? - pa3AenuTeNbHBIA CHMBOJ, 0003HAYAIOIINI ITepeady HeBEpHOW KOMaH b

AA - IIecTHaAATePUUHBIN anpec Moy B quamazone ot 00 mo FF

[chk] - JIBYXCHMBOJIBHOE MIECTHAATEPHYHOE 3HAUE€HIE KOHTPOIHHON CyMMBI
(ucnomnp3yeTcs, eciiv KOHTPOJIbHAsI CyMMa pa3pelieHa)

(cr) - cuMBoJI Bo3Bpata kapeTku (0x0D), ncrnons3yemblii B kKauecTBe IpU3HAKa

KOHIIa KOMaH/IbI
s T .
pumep:
Brrkrounts moacsetky LCD nucmtest B Moayite ¢ Homepom 01:

KOMaH/1a - $0111(cr)
OTBET - 101(cr)

Bxmrounts monceetky LCD mucmmest B Momyne ¢ Homepowm 01:

KOMaH 1a $0110(cr)
OTBET - 101(cr)
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5.3.8. $44PYXX

Hasnauenue: YcranoBka Kypcopa B 3aganHyro mo3unuio LCD nucres.

Cunrakcuc: $AAPYXX][chk](cr)

$ - pa3leNUTENbHBIN CHMBOI

AA - miecTHaAATepUUHBIN anpec Moy B quamazone ot 00 mo FF

Y - onpenenser ctpoky LCD aucrutes as yctanoBku Kypcopa (0..3)

XX - ompeeseT MO3UIHI0 (3HAKOMECTO) B cTpoke s Kypcopa (0..39)

[chk] - JIByXCHUMBOJIBHOE IIECTHAI[aTEPUYHOE 3HAU€HHE KOHTPOJIBHON CyMMBI
(ucnonb3yercsi, eciii KOHTPOJIbHASI CyMMa pa3pelieHa)

(cr) - cuMBoJI Bo3Bpata KapeTku (0x0D), ncrons3yemslii B KauecTBe IIPU3HAKa

KOHIIa KOMaHAbI

OrBer: !AA[chk](cr) = KOMaH/1a BHITIOJTHEHA YCICITHO
?AA[chk](cr) = oImunOKa B KOMaH/Ie
HET OTBeTa = CHHTAKCHUYECKas WM KOMMYHHKAI[HOHHAS OIINOKa
100 HEBEPHBIN apec MOIyJIs

! - pa3zenuTeabHbIA CUMBOJI, 0003HAYAIOLIUI IPHEM KOPPEKTHON KOMaH/IbI

? - pa3zenuTeIbHbIA CUMBOJI, 0003HAYAIOUINHI NTepeaady HEBEpPHOH KOMaHIbl

AA - LIecTHaALATepUuHbIi anpec Moayis B quanazoHe ot 00 no FF

[chk] - JBYXCHMBOJIBHOE HIECTHAAATEPUYHOE 3HAUE€HHE KOHTPOIbHON CyMMBI
(ucnonb3yercsi, ecii KOHTPOJIbHASI CyMMa pa3pelieHa)

(cr) - CUMBOJ Bo3Bpara kapetku (0x0D), ucrmons3yeMblil B KadecTBE MpU3HaKa

KOHIIa KOMaH/IbI
IIpumep:
Ha sxpane gucmest Momyiist ¢ HomepoM 01 yCTaHOBHTE KypcOp Ha HYJIEBYIO CTPOKY TUCIIIES] B HO3HMIUIO 4:

KOMaH 1a - $01P004(cr)
OTBET - 101(cr)

5.4, KOMAHJ/IbI OBIIIEI'O HA3HAYEHHA

5.4.1. $AAK(cr)

Hasnauenue: Urenue Oydepa KiaBuaTypsl

Onucanue: Cnyxut Ui ureHus: Oydepa KiIaBuatypsl U ero ouuctku (o0bem Oydepa - 8 OaliT ckaH-KOJOB, THUI -
FIFO, npu 3anmonHennu Oydepa mocneayomme HaKaTus HITHOPUPYIOTCS).

CuHTaKcuc: $SAAK([chk](cr)

$ - Ppa3IeTuTeNHHBIN CHMBOI

AA - mIecTHaANATepHUHBIN anpec Moy B quamazone ot 00 mo FF

[chk] - JIBYXCHMBOJIBHOE MIECTHAATEPHYHOE 3HAUE€HIE KOHTPOIHHON CyMMBI
(ucnomnp3yeTcs, eciiv KOHTPOJIbHAsI CyMMa pa3pelieHa)

(cr) - cuMBOJI Bo3Bpata KapeTku (0x0D), ncrons3yemslii B KauecTBe IPU3HAKa

KOHIIa KOMaHAbI

Ortger: !AAVkeys[chk](cr) = KOMaH/1a BBITIOJIHEHA YCIICUIHO
?AA[chk](er) = omuOKa B KOMaH/IC
HET OTBETa = CHUHTAaKCHYCCKad UM KOMMYHUKAIIUOHHAA OH_II/I6Ka
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-~y o=

AA
v
keys
[chk]

(cr)

IIpumep:

00 HEBEPHBIHA aAPEC MOy
pa3zenuTeabHbIA CHMBOJI, 0003HAYAIONIUN TIPHEM KOPPEKTHON KOMaHIbI
pa3zenuTeabHbBIH CHMBOJI, 0003HAYAIONINH MTepeaady HEBEpHOH KOMAaH bl
LIecTHaAUaTepUuHbIi anpec Moayis B quanazoHe ot 00 no FF
KOJI-BO CKaH-KoJI0B B Oydepe (0..8)

TI0CIIEI0BATEIFHOCTh CKaH-KOJI0B (110 Ba hex cMMBOJIa Ha CKaH-KO[)
JIBYXCHMBOJIHOE IIIECTHAALATEPUYHOE 3HAUCHNE KOHTPOJIBHON CyMMBI
(ucnonb3yercsi, eciii KOHTPOJIbHASI CyMMa pa3pelieHa)

cuMBoJI Bo3Bpata KapeTrku (0x0D), ncrons3yemslii B KauecTBe IIPU3HAKa
KOHIIa KOMaH/IbI

CunThIBaHNE CKaH-KO/IOB HAXKAThIX KJIABHII U3 Oydepa KiaBuatypsl Moayist 01:

KOMaH 1a - $01K(cr)
OTBET - 10134E012D(cr)

Bydep conepxut 3 ckan-kona: 4E, 01, 2D.

HpnMeqal-me. CooTtBeTCTBHE CKaH-KOJOB MAaTpHIC KJIaBUII NPEACTABJICHO B HpuﬂoofceHuu B.

5.4.2. $AAF

Hasnauenue: UreHue HoMepa BEpCUU PE3UIEHTHONW IPOrpPaMMbl MOAYJIS.

CHHTaKCHC:

$
AA
[chk]

(er)

Ortser:

-~y =

AA
VVVV
[chk]

(er)

IIpumep:

IAAVVVV[chk](er)
? AA[chk](er)
HCT OTBCTA

$AAF[chk](cr)

pa3leNUTeNbHBIA CHMBOI

mIecTHaANATepUUHBIN anpec Moy B quamazone ot 00 mo FF
JIBYXCHUMBOJIbHOE LIECTHAALATEPUYHOE 3HAUYCHNE KOHTPOJILHON CyMMBI
(ucmonp3yeTcs, eciu KOHTPOJIbHAS CyMMa pa3perieHa)

CUMBOJ Bo3Bpara kapetku (0x0D), ucrmons3yeMblil B KadecTBE MpU3HaKa
KOHIIa KOMaH/IbI

KOMaH/1a BBITIOJIHEHA YCIICLIHO
omrOKa B KOMaH/JIe

CHHTAKCHUYECKas WM KOMMYHHKAI[HOHHAs OIINOKa
1100 HEBEPHBIN apec MOIyJIs

443

pasaenuTeNbHBIA CUMBOJI, 0003HAYAIONINH TIPUEM KOPPEKTHON KOMAaHIbI
pa3AenuTeNbHBIA CHMBOJ, 0003HAYAIOIINI ITepeady HeBEpHOW KOMaH/bI
mIecTHaAATePHYHBIN anpec Moy B quamazone ot 00 mo FF

CHMBOJIBI, COJIEPIKAIINe BEPCHIO PE3UACHTHOM MPOrpaMMBI
JIBYXCHMBOJIBHOE MIECTHAATEPHYHOE 3HAUE€HIE KOHTPOIHHON CyMMBI
(ucmonmp3yeTcs, ecM KOHTPOJIbHAS CyMMa pa3perieHa)

CUMBOJ Bo3Bpara kapetku (0x0D), ucrmons3yeMblil B KadecTBE MpU3HaKa
KOHITa KOMaH/IbI

Omnpenenuts HOMEP BEPCUU PE3UICHTHON IporpaMMbl Moays 01:

KOMaH/1a - $01F(cr)
OTBET - 101B1.7-RUS(cr)
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5.4.3. $AAM

= Hasnauenue: YreHue UMEHU MOIYJIA.

=  CHHTaKCuC: SAAM]chk](er)
$ - pa3eNUTENbHBINA CHMBOI
AA - mIecTHaAATePHYHBIN axpec Moy B quamazone ot 00 mo FF
[chk] - JBYXCHUMBOJIBHOE IIECTHA[aTePUYHOE 3HAU€HHE KOHTPOIbHON CyMMBI
(ucnomnb3yeTcs, eciiv KOHTPOJIbHAsI CyMMa pa3pelieHa)
(cr) - cuMBoJI Bo3Bpata kapeTku (0x0D), ncrons3yemblii B kKauecTBe IpU3HAKa

KOHIIa KOMaHAbl

= OrtBer: !AAHMICLCD[chk](cr) = BBINIOJIHEHA YCIIEIIHO
?AA[chk](cr) = omunOKa B KOMaH/Ie
HET OTBETa = CHHTAKCUYECKas I KOMMYHHKAIHOHHAS

omuOKa 100 HEBEpHBIN azpec

! - pa3aenuTeNbHBIA CUMBOJI, 0003HAYAIONINH TIPHEM KOPPEKTHON KOMAaHIbI

? - pa3zenuTeIbHbIA CUMBOJI, 0003HAYAIOUINHI MTepeaady HEBEpPHOH KOMaHIbl

AA - HIeCTHAIIATePUIHbIN afipec Moays B auanazone ot 00 no FF

[chk] - JBYXCHUMBOJIBHOE IIECTHA[aTEPUYHOE 3HAU€HHE KOHTPOJIBHON CyMMBI
(ucnonb3yercsi, eciii KOHTPOJIbHASI CyMMa pa3pelieHa)

(cr) - cuMBOJI Bo3Bpata Kapetku (0x0D), ncrons3yemslii B KauecTBe IIPU3HAKa

KOHI[a KOMaH/IbI
= [Ipumep:
[Ipounrtats nms momyms 01:
KOMaH/1a - $01M(cr)

OTBET - 101HMICLCD(cr)

5.5. KOMAH/IbI IIOBBIIIIEHUA HA/[EZKHOCTH CHCTEMbI

5.5.1. ~**

= Haznauenue: Ynpapnusiolee yCTPOHCTBO B HOPME

* Omnucanne: CooOmiaer BceM MOAYJISIM CUCTEMBI O TOM, YTO YIPaBIISIONIee YCTPOHCTBO (KOHTPOJUIEP, KOMITBIOTED)
paboTaeT B IITAaTHOM pexxume. JomoaHnTenbHas HHPOPMAILHS COAEPKUTCS B paszese 4 HACTOSIIETO PyKOBOJICTBA.

=  CHHTaKCHC: ~**[chk](cr)
~ - pa3leNUTeNbHBIA CHMBOI
[chk] - JIBYXCHMBOJIBHOE MIECTHAATEPHYHOE 3HAUE€HIE KOHTPOIHHON CyMMBI
(ucnomnb3yeTcs, eciiv KOHTPOJIbHAsI cyMMa pa3pelieHa)
(cr) - cuMBoJI Bo3Bpata kapeTku (0x0D), ncrons3yemblii B KauecTBe IIpU3HaKa

KOHIIa KOMaH/IbI

=  OrtBerT: 0e3 oTBeTa
= [lpumep:

[onmaTe KOMaHIy “KOHTpOJUIEP B HOpME™:

KOMaH/1a - ~**(cr)
OTBET - 0e3 oTBeTa
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5.5.2. ~AA0

Hasnauenue: UreHue cratyca MOAyJIst

Onwucanme: [IpowsBomuT dreHWe craTyca aapecyeMoro woxayisi. Ilpu HapylieHuHm HOPMalbHOH pabOTHI
YOPaBISIONIETO yCTPOHCTBA CHCTEMBI M MPH HCTECUYEHUHM HHTEpBajla BPEMEHHU CTOPOKEBOTO TaiMepa BemyIIero
ycTpoiicTBa, pabora KOTOporo Obula paspelleHa, cTaryc Moayns mnpumer 3Hadenue 04. Ilpu Takom 3HaueHHUH
cTaTyca BCe KOMAHOBl YCTAaHOBKHM COCTOSHHS BBIXOJHBIX KaHAJIOB MOXYyJs OyAyT HTHOPHPOBATHCS.
JononnurensHast ”HGOpMALUs COJIEPKUTCS B ITyHKTE 4.2 HACTOSILIET0 PyKOBO/ICTBA.

CuHTakcuc: ~AAO0[chk](cr)

~ - pa3zenuTenbHbBIH CHMBOI

AA - LIecTHaALaTepUuHbIi afpec Moy B quanazoHe ot 00 no FF

[chk] - JIBYXCHMBOJIBHOE MIECTHAIIATEPHIHOE 3HAUECHIEe KOHTPOIHHON CYMMEBI
(ucronme3yeTcs, eciu KOHTPOJIbHAS CyMMa pa3perieHa)

(cr) - CUMBOJ Bo3Bpara kapetku (0x0D), rcrmons3yeMblil B KadecTBE MpU3HaKa

KOHIIa KOMaHbI

OrtBeT: !AASS[chk](cr) = KOMaH/Ia BBITIOJIHEHA YCIIEITHO
?AA[chk](er) = omuoOKa B KOMaH/IC
HET OTBETa = CHUHTaKCHYECKasl WM KOMMYHHUKAIIMOHHAS ONIMOKa

1100 HEBEPHBIN aJpec MOy

! - pa3zenuTeabHBIH CHMBOJI, 0003HAYAIONIUN IIPHEM KOPPEKTHON KOMaHIbI
? - pa3IeTUTeNHHBIN CHMBOII, 0003HAYAIOMINHN TTepeIady HeBEPHOH KOMaH/IbI

AA - mIecTHaAATePUYHBIN anpec Moy B quamazone ot 00 mo FF

SS - kox craryca moxyisi. Eciim SS=00, To Bce B HOpMe, a ecitt SS=04, To nMeno
MECTO cpabaThIBAHUE CTOPOXKEBOTO TaiiMepa BeIyIIero ycTpoiicTaa.

[chk] - JIBYXCHMBOJIBHOE MIECTHAATEPHYHOE 3HAUE€HIE KOHTPOIHHON CyMMBI
(ucmonp3yeTcs, eciu KOHTPOJIbHAS CyMMa pa3perieHa)

(cr) - cuMBoJI Bo3Bpata kapeTku (0x0D), ncrnons3yemblii B KauecTBe IpU3HAKa

KOHIIa KOMaHbI
IIpumep:
CuuThiBaHue cTaTyca Moy ¢ Homepom 01.

KOMaHJa - ~010(cr)
OTBET - 10100(cr)

5.5.3. ~AAl

Hasnauenue: COpoc craTyca MOIYJIS.

Omnwucanue: [TpousBoaut copoc ampecyemoro moxayis. Ecmu cratyc Monymnst paBeH 04, To Bce KOMaHIBI yCTaHOBKH
COCTOSIHHSI BBIXOAHBIX KaHAJIOB OyAyT MTHOPHPOBATHCS, MOITOMY IPEKAE YeM MPONOIDKUTH paboTy ¢ MOIyJeM
NOJIB30BATENb JIOJDKEH OCYIIECTBHTH cOpoc craTyca MoIynsi M ybemurthes, 4ro cratyc Moxyns paseH 00.
JononauTenbHas HHGOPMAIHS CONEPIKUTCS B MyHKTE 4.2 HACTOSIIET0 PYKOBOCTBA.

CHHTaKCHC: ~AA1[chk](cr)

~ - pa3enuTeNbHblid CUMBOIIL

AA - HIeCTHAIIATEPUIHbIN afipec Moays B auanazone ot 00 go FF

[chk] - JBYXCHMBOJIBHOE HIECTHAIATEPUYHOE 3HAUE€HHE KOHTPOIbHON CyMMBI
(ucnonb3yercsi, eciii KOHTPOJIbHASL CyMMa pa3pelieHa)

(cr) - cuMBoJI Bo3Bpata KapeTku (0x0D), ncrons3yemslii B KauecTBe IPU3HAKa

KOHIIa KOMAaH/IbI
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OtBeT: !AA[chk](cr) = KOMaH/Ia BBITIOJIHEHA YCIIEITHO
?AA[chk](er) = omuoOKa B KOMaH/IC
HET OTBETa = CHUHTaKCHYECKasl WM KOMMYHHUKAIIMOHHAS ONIHOKa
00 HEBEPHBIH aAPEC MOy

- pa3zenuTeabHBIH CHMBOJI, 0003HAYAIONIUN IIPHEM KOPPEKTHON KOMaHIbI
- Ppa3IeTUTeNHHBIN CHMBOI, 0003HAYAIOMINHN TTepeIady HeBEPHOH KOMaH/IbI

-~y o=

AA - nIecTHaAATEPUYHBIN anpec Moy B quamazoHe ot 00 mo FF

[chk] - JIBYXCHMBOJIFHOE MIECTHAIATEPHIHOE 3HAUCHIE KOHTPOIHHON CYyMMBI
(ucmonp3yeTcs, €cM KOHTPOJIbHAS CyMMa pa3perieHa)

(cr) - CUMBOJ Bo3Bpara kapetku (0x0D), ucrmons3yeMblil B KadecTBE MpU3HaKa

KOHIIa KOMaHIbI
[Ipumep:
OcymiecTBUTh cOpoc cTaryca Moayiisi ¢ HomepoM O1.

KOMaHJa - ~011(cr)
OTBET - 101(cr)

5.54. ~AA42

Hasnauenue: yTeHHEe HACTPOEK CTOPOKEBOTO TaMepa BEYIIErO YCTPOUCTBA.

Onucanue: [IpousBoauT uTeHHe craryca M 3HA4YEHHMs BPEMEHHOIO WMHTEpBaia CTOPOXEBOT'O TalMepa BeIyIIEro
YCTpOMCTBa aIpecyeMoro MOAYJIsl. DTOT NPOrpaMMHO pEaM30BAaHHBIA TaiiMep NpenHa3HaueH Il KOHTPOJIS
COCTOSIHUSI YIIPABIAIONIETO KOHTpoJUiepa (KoMIbloTepa) cucTeMbl. [locie akTWBH3amuu (3ammycka) CTOPOXKEBOTO
TaiiMepa YIpaBISIONUN KOHTPOJUIEp (KOMITBIOTEp) JOIDKEH OCYIIECTBUTH €ro cOpoc KoMaHaou ~** mo mcTedeHus
cTopokeBoro uHTepBana. IlpmHATas Momgynem KomaHaa ~** BBI3BIBACT COPOC CTOPOXKEBOTO TalMepa M €ro
nepe3amnmyck. g ynpasiaeHus paboToil cTopokeBOro TaiiMepa BEAYIIETO YCTPOMCTBA M yCTAaHOBKH CTOPOKEBOTO
WHTEpBaJia, HeoOXoaAuMo Hcmoib30BaTh kKomaHay ~AA3ETT. [ononaurensHas wHGOpMAIMs COICPKUTCS B
MyHKTE 4.2 HAaCTOSIIEro pyKOBOJICTBA.

CuHTakcuc: ~AA2[chk](cr)

~ - pa3enuTebHbIA CHMBOI

AA - miecTHaANATePHYHBIN axpec Moy B quamazone ot 00 mo FF

[chk] - JIBYXCHMBOJIBHOE MIECTHAATEPHYHOE 3HAUEHHE KOHTPOIBHON CYyMMBI

(ucnomnp3yeTcs, eciv KOHTPOJIbHAsI cyMMa pa3pelieHa)
cuMBoJI Bo3Bpata kapetku (0x0D), ncrons3yemblii B kKauecTBe IpU3HAKa
KOHIIa KOMaH/IbI

(cr)

OrtBer: !AASTT][chk](cr) = KOMaH/Jia BBIIIOJHEHA yCIEITHO
?AA[chk](er) omuoOKa B KOMaH/Ie
HET OTBETa CHUHTaKCHYeCKas WJIM KOMMYHHUKAIIMOHHAS OIIHOKa
00 HEBEPHBIHA aAPEC MOy

=
=

- pasaenuTeNbHBIA CUMBOJI, 0003HAYAIONINH TIPUEM KOPPEKTHON KOMAaHIbI
- pa3AenuTeNbHBIA CHMBOJ, 0003HAYAIOIINI ITepeady HeBEpHOW KOMaH b
AA - mIecTHaAATePUYHBIN anpec Moy B quamazone ot 00 mo FF
S - NpU3HAK PabOThI CTOPOKEBOT'0 TaliMepa BEIyIIero yCTPOHCTBA:
S=0 - cropoxeBoii Taiimep OJIOKHPOBaH,
S=1 - cropo>keBoii TaliMep aKTUBU3UPOBAH.
TT - JBYXCHMBOJIHOE IIECTHaALATepuyHOe yncio B nuanasone ot 00 no FF,
olpeziessoniee 3HaYeHNe HHTEpBaa CTOPOKEBOTro TaitMepa ¢ paspemenuem 0,1c.
[chk] - JIBYXCHMBOJIFHOE IIECTHAALATEPUYHOE 3HAUCHNE KOHTPOJIEHON CyMMBI
(ucronme3yeTcs, ecir KOHTPOJbHAS CYyMMa pa3pericHa)
(cr) - CHUMBOJ Bo3Bpara kapeTku (0x0D), ucrmons3yeMblil B KadecTBE MpU3HaKa
KOHIIa KOMaHJIBI

-~y =
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= [Ipumep:

CuuThIBaHHE HACTPOEK CTOPOKEBOTO TaiiMepa BeAyIIEro ycTporucTBa Moayisi ¢ Homepom 01.

KOMaHJIa - ~012(cr)
OTBET - 10111E(cr)

PesynbraT: CcTOpO’XEBOM TaiiMep BedyIIero yCTpoHcTBa Moayis ¢ HomepoM 01  akTUBU3MpOBaH, €ro
CTOpOXeBoil uHTepBai pasex 3¢ (0,1*¥30=3).

5.5.5. ~AA3ETT

» HasHaueHue: yCcTaHOBKA CTaTyca M 3HAUSHUs] HHTEPBaJia CTOPOIKEBOTO TaliMepa BEAYILEro yCTpOUCTBaA.

* Omnucanue: [Ipon3BoaUT YCTaHOBKY cTaTyca M 3HaYCHUS] MHTEpBaja CTOPOXKEBOTO TaiiMepa BEIyILEro yCTpoucTBa
a/IpecyeMoro MojyJisi. OJTOT NPOrpaMMHO DEaJIM30BaHHBIM TaliMep NpenHasHa4eH Ui KOHTPOJISI COCTOSIHUS
YIPaBISIOIIET0 KOHTpoJuiepa (KOMITbIOTepa) cucTeMbl. [locie akTMBM3aLuM (3aIllycKa) CTOPOXKEBOIO TaiiMepa
VOPaBISIOMUN KOHTpoJulep (KOMITBIOTEP) HOJDKEH OCYIIECTBHTH €ro cOpoc KOMaHAOH ~** 1o wmcredeHus
CTOpOXKeBOro uHTepBana. [IpuHsTas MoAyieM KoMmaHaa ~** BbI3bIBAET COPOC CTOPOXKEBOTO TaliMepa U €ro
nepesarnyck. [yt 4TeHus cratyca U 3Ha4€HHs CTOPOKEBOrO MHTEPBaJa 3TOr0 TaiMepa HEOOXOANMO HCIIOJIb30BATh
komaHay ~AA2. JlononHuTtenbHas HHOOPMALHS COJACPIKUTCS B TyHKTE 4.2 HACTOSIIEr0 PYKOBOJICTBA.

=  CHHTaKCHC:

AA

TT

[chk]

(er)

=  OrtBer:

o =

AA
[chk]

(cr)

= [Ipumep:

!AA[chk](er) =
?AA[chk](er) = omuoOKa B KOMaH/Ie
HET OTBeTa =

~AA3ETT][chk](cr)

pa3AennuTeNbHbIA CUMBOJ

HIecTHaALaTepUuHbli afpec Moy B quanazoHe ot 00 no FF

MIpU3HaK pabOTHl CTOPOKEBOTO TaliMepa BeIyLIEro YCTPOIHCTRA!

E=0 — (6;1okupoBKa) paboTa CTOpOKEBOro TaliMepa OJIOKHpyeTCs

E=1 — (axTuBU3ammsa) paboTa CTOPOKEBOTO TaliMepa pazpernaeTcs
JIBYXCHMBOJIFHOE MIECTHAIaTepryHOe uncio B quamazoHe ot 00 mo FF,
OIIpeIeTsIIoIee 3HaUCHNE HHTEpBala CTOPOXKEBOTo TaitMepa ¢ paspemenuem 0,1 c.
JBYXCHUMBOJIBHOE IIIECTHAALATEPUIHOE 3HAUCHNE KOHTPOJIBHON CyMMBI
(ucmonp3yeTcs, ecM KOHTPOJIbHAS CyMMa pa3perieHa)

CHUMBOJ Bo3Bpara kapetku (0x0D), ucrmons3yeMblil B KadecTBE MpU3HaKa
KOHIIa KOMaH/bI

KOMaHJa BBINIOJIHCHA YCICIITHO

CHHTaKCHYeCKasi WJIM KOMMYHHKAI[MOHHAs OIINOKa
00 HEBEPHBIN apec MOy

Ppa3IeTUTeIHHBIN CHMBOI, 0003HAYAIOMINI TIPHEM KOPPEKTHON KOMaHIBI
pa3AenuTeNbHBIA CHMBOJI, 0003HAYAIOIINI ITepeady HeBEpHOW KOMaH b
IIecTHaANATePUUHBIN anpec Moy B quamazone ot 00 mo FF
JIBYXCHMBOJIBHOE MIECTHAATEPHYHOE 3HAUECHIE KOHTPOIHHON CyMMBI
(ucnomnb3yeTcs, eciv KOHTPOJIbHAsI CyMMa pa3pelieHa)

cuMBoJI Bo3Bpata kapeTku (0x0D), ncrons3yemblii B KauecTBe IpU3HaKa
KOHIIa KOMaH/bI

s momynst ¢ HomepoMm 01 3amyCTHTh CTOPOKEBOI TaliMep BEAYIIETO YCTPOWCTBA M YCTAHOBUTH CTOPOKEBOMN

UHTEpBal 3c.

KOMaHza - ~01311E(cr)
OTBET - 101(cr)
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5.5.6. ~AA4P; ~AA4S

Hasnauenue: UreHne Ha4aIpbHOT0/0€3011aCHOTO YPOBHEH BBIXOAHBIX CHTHAIOB MOJTYJIS.
Onwucanune: [Ipon3BOAWNT YTEHHWE 3HAYCHHS COOTBETCTBEHHO HAUYANBHOTO W OE€30MAacHOTO YPOBHEH BBIXOIHBIX
CUTHAJIOB aJipecyeMoro moxayisi. Ilocie BKITIOYEHHST MOIYJIS Ha BBIXOJAX yCTAHABIMBAIOTCS HAaYalbHBIC 3HAUCHHS
CUTHAJIOB. B ciryuae HenmpeaBHICHHON OCTaHOBKH MCIIOJHEHUS BCTPOSHHOTO MPOTPAMMHOTO O0ECIIEYCHUS MOIYIIA
("3aBucanus"), BRI3BAHHOHN JJIEKTPOMArHUTHBIMH TTOMEXaMHU WJIM COOSMHU TIO IETH MUTAHUS, BXOISIIIUNA B COCTAaB
MOJTyJISl ammapaTHBI CTOPOXKEBOM Taiimep obecreunT mepe3amyck Moayist. [Ipu 3ToM BBIXOIHBIE KaHAIBI MOTYIISA
OyIyT yCTaHOBIJIEHBI B 3apaHee ONpeAeICHHOEe HadallbHOe COCTOSHUE, KOTOPOE, CKOpee BCEro, OyAeT OTIanYaThes OT
COCTOSIHUS 0 Tepe3amycka mMoaynd. IlosTtomy monp3oBarens JODKEH C MOMOINBIO COOTBETCTBYIOLIEH KOMaHJBI
YCTaHOBUTH Ha BBIXOJAX MOJYJISI TAKOE k€ COCTOSHME, UTO M A0 ero mepesamnycka. [Ipu Hapyuiennn HopMaibHOH
paboThl YIPABISIONIETO YCTPONCTBA CHCTEMBI W TMPH UCTEYCHUU WHTEPBANIA BPEMCHH CTOPOXKEBOTO TalMepa
BEJYIIECT0 YCTPOWCTBA, paboTa KOTOPOro ObLIa pa3pelieHa, Ha BBIXOAAX MOJYJS OyAeT YCTaHOBIEH OE30MacHBIH
YpOBEHb CHTHAJIOB, a cTaTyc Moxyis npumeT 3HadeHue 04. Ecnm cratyc momyns paBeH 04, To Bce KOMaHIBI
YCTaHOBKH COCTOSIHHSI BBIXOJHBIX KaHAIOB OyOyT HTrHOpHpoBaThcsi. COpoc craTyca MOIYJNS OCYIIECTBIIICTCS
koMaHmoit ~AAl. TlosToMy mpekie YeM MPHUCTYNHUTh K BBIBOAY HEOOXOAMMOTO COCTOSIHHS BBIXOIHBIX KaHAIIOB
MOJTb30BaTeNh TOJDKEH MOCHaTh B MOIYIh KoMaHAy ~AAl. JlomomHuTenbHas HHPOPMALIUS CONCPIKUTCS B IYHKTE
4.2 HacTOAIIETO PYKOBOJCTBA.
CHHTaKcHC: ~AA4P[chk](cr) — uTeHre HAYAIFHOTO YPOBHS BBIXOJHOTO CHT'HAJIA

~AA4S[chk](cr) — ureHre 6€30MACHOTO YPOBHS BBIXOJHOTO CUTHANIA

~ - pa3AeNuTeNbHbIA CUMBOJ

AA - LIecTHaALATepUuHbIi afpec Moayis B quanazoHe ot 00 no FF

[chk] - JIBYXCHMBOJIHOE IIECTHAANATEPUYHOE 3HAUCHNE KOHTPOJIBHON CyMMBI
(ucnonb3yercsi, eciii KOHTPOJIbHASI CyMMa pa3pelieHa)

(cr) - CUMBOJ Bo3Bpara kapeTku (0x0D), ucrmons3yeMblil B KadecTBE MpU3HAKa

KOHIIa KOMAaH/IbI

Ortger: !AA(data)[chk](cr) = KOMaH/1a BBITIOJIHEHA YCIIECUIHO
?AA[chk](er) = omu0OKa B KOMaH/IE
HET OTBETa = CHHTaKCHYECKas MM KOMMYHHUKAI[MOHHAS OIIHOKa

1100 HEBEPHBIT afipec MOAy I

- pa3zenuTeabHbIA CUMBOJI, 0003HAYAIOLIUI IPHEM KOPPEKTHON KOMaH/IbI

pa3zenuTeIbHbBIH CHMBOJI, 0003HAYAIOUINH MTepeaady HEeBEpHOH KOMAaHIbI

AA - LIecTHaALATepUUHBbI afpec Moayis B quanazoHe ot 00 no FF

(data) - JaHHbIEe U3 YHeprouesasucumoit namaru EEPROM, cooTBercTByOLIME
HavaJIbHOMY/0€3011acHOMY 3HAUCHHIO yPOBHEW BBIXOJHBIX CHTHanoB. CTPyKTypa IJaHHBIX
(data) 3aBHCHT OT KOHPHUTYpaMH MOAYNS M TPEICTABISAET COOOW BOCEMHCHMBOJIBHOE
LIECTHAALATEPUIHOE YUCIIO.

o~y =
1

[chk] - JIBYXCHMBOJIBHOE MIECTHAATEPHYHOE 3HAUCHIE KOHTPOIHHON CyMMBI
(ucronp3yeTcs, ecM KOHTPOJIbHAS CyMMa pa3perieHa)
(cr) - cuMBoJI Bo3Bpata kapeTku (0x0D), ncrons3yemblii B kKauecTBe IpU3HaKa

KOHIIa KOMaH/IbI

IIpumep:
CunTsiBaHHE 3HAUYEHHSI HAYaJIHHOTO M OE30MaCHOTO YPOBHEH BBIXOTHBIX CHTHAIOB MOAYIS ¢ HOMepoMm 01.
Komanna - ~014P(cr)
OtBer - 10100(cr)
HauanbHoe 3HaYCHHUE COCTOSHUS BBIXOIHBIX KaHaao0B paBHo 00h
Komannma - ~014S(cr)
OtBer - 1010F(cr)

Be3onacHoe 3HaueHNE COCTOSHHS BBIXOHBIX KaHAJIOB PABHO OFh
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5.5.7. ~AA5P;~AA5S

* Hasnauenwne: YcTaHOBKA HAYaIbHOT0/0€30IIACHOTO 3HAUYEHHS YPOBHEH BBIXOJHBIX CUTHAJIOB

= QOnwncanne: CoxpaHsSeT TEKyllee 3HAUYEHHE BBIXOJHOTO CHTHala MOMYJNS B KadecTBE HAYaIbHOT0/0€30macHOTro
3HaueHUs B dHeprouezaBucumon mamsita EEPROM.

= CHUHTaKCHC:

AA
[chk]

(cr)

= OrtBer:

-~ =

[chk]

(cr)

= [Ipumep:

~AA4P[chk](cr) — ycTaHOBKa HAYaJIHHOTO YPOBHS BBIXOJHOTO CHTHANA
~AA4S[chk](cr) — ycTaHOBKa 0€30I1aCHOTO YPOBHSI BEIXOTHOT'O CHTHAJIa

- pa3AenuTeNbHbIA CUMBOJ

- LIecTHaALATepUUHBbIi afpec Moayis B quanazoHe ot 00 no FF

- JIBYXCHMBOJIFHOE IIIECTHAAIATEPHUYHOE 3HAUCHNE KOHTPOJIBHON CyMMBI
(ucnonb3yercsi, eciii KOHTPOJIbHASI CyMMa pa3pelieHa)

- CUMBOJ Bo3Bpara kapeTtku (0x0D), ucrmons3yeMblil B KadecTBE MpU3HaKa
KOHIIa KOMaH/IbI

!AA(data)[chk](cr) = KOMaH/1a BBITIOJIHEHA YCIIELIHO

?AA[chk](er) = omuOKa B KOMaH/IE

HET OTBETa = CHUHTAaKCHYCCKasd UM KOMMYHUKAITUOHHAA OH_II/I6Ka
60 HEBEPHBIH apec MOAYJIS

- pa3zenuTeabHbIH CHMBOJI, 0003HAYAIONIUH IIPHEM KOPPEKTHON KOMaH/IbI

- pa3zenuTeIbHbIH CHMBOJI, 0003HAYAIONINH MTepeaady HEBEpHOH KOMaH bl

- HIecTHaAlaTepUuHbIi afpec Moayis B quanazoHe ot 00 no FF

- JBYXCHMBOJIPHOE IIIECTHAALATEPUIHOE 3HAUCHNE KOHTPOJIBHOH CyMMBI
(ucronmp3yeTcs, eciu KOHTPOJIbHAS CYyMMa pa3perieHa)

- CUMBOJ Bo3Bpara kapetku (0x0D), ucrmons3yeMblil B KadecTBE MpU3HaKa
KOHIIa KOMaH/IbI

VYcTaHOBUTB 3HaYEHHS HA4aJIbHOTO U 0€30IIacCHOr0 YPOBHEH BBIXOAHBIX CUTHAJIOB
Moyt ¢ HomepoMm 01:

KOMaHza - ~015P(cr)
OtBer - 101(cr)
KOMaHJ1a - ~015S(cr)
OtBer - 101(cr)

XOJIUT OenTta Cucremc 41



HMI-245/x/x/SA

ﬂ MporpammHoe obecnevyeHune HMI-445/x/x/SA

7. HHOOPMALIHA /IV/TA 3AKA3A

HMI-| x| |x|/|x|/|x|/| x|/

X

La
S M
ND K
D08
D80
D44

|_YGH
| 45 TMI
_2 56

baszosan eepcua nynoma onepamopa

WHaukaTtop 4 cTpoku no 20 cMMBOSIOB € CBETOAMOAHOW noaceeTkor, H cumB=4,75MMm, enTo-3eneHbli
HMI-445/YHG/ND/S/A (POH MOACBETKM, YepHbIE CUMBOSLI, MembpaHHas knasmatypa 4x5 (20 knasuw), RS-485/232, ASCII,
LMTOBOE WCMONHEHWe Kopnyca, 3awuTa nepeaHen naHenu 1P54

WHaukaTop 2 cTpoku no 16 cMMBOSIOB € CBETOAMOAHOW noacseTkor, Heume=9,66MM, XenTo-3eneHbi hoH
HMI-245/YHG/ND/S/A NOACBETKM, YepHble CUMBOSLI, MeMBpaHHas knasuatypa 4x5 (20 knasuw), RS-485/232, ASCII, wuTtosoe
MCronHeHWe Kopryca, 3almTa nepegHen naHenu IP54

Onuuu 0714 3aKaza npu OmKJIOHeHuu om bazoeoil eepcuu

2 | nocraBka C MHAMKATOPOM - 2 CTPOKM M0 16 CUMBOJIOB C CBETOAMOAHOM NOACBETKOM , HeMMB=9,66MM,

4 | nocTaBka ¢ MHAMKATOPOM - 4 CTPOKU Mo 20 CUMBOJIOB C CBETOAMOAHON NOACBETKON , H cume=4,75MM,

45 | nocraska c membpaHHom KnaenaTypoit 4x5 (20 knasuiu)

56 | nocraska ¢ MemBpaHHOI knaemaTtypon 5x6 (30 knasuLw)

/ YGH | nocrtaeka C MHAMKATOPOM - XeNTo-3efeHbln (DOH NOACBETKM, YepHbIe CUMBOSIbI

/ TMI | nocraska c MHOMKATOPOM - CUHWII (POH MOACBETKM, 6esible CUMBOSIbI

/ND | uvdposble nMHUKM OTCYTCTBYIOT

/D80 | noctaeka c 8 BxogoB "cyxoi KOHTakKT" ¢ 06wmm nutaxmnem 10..30B ¢ rpynnosoi ranbsaHopasesskoit 500 B

/D08 | noctaBka c 8 BbIxoao0B "oTKpbITLIN KonnekTop” 30B/0,125A, ¢ rpynnosoii ranbeaHopasssizkon 500 B

/D44 nocraBska ¢ 4 BbixoAa "oTKpbITbIN konnekTop” 30B/0,125A, 4 Bxoaa "cyxol KoHTakT" ¢ obwmum nutannem 10..30B, ¢ rpynnosoi
ransBaHopasss3skon 500 B

/S | nocraska c MembpaHHOM KnaBnaTypoil ¢ "pUCyHKOM" NPOU3BOANTENS

/K | noctaeka c MmemBpaHHOI knaBnaTypoii ¢ "pucyHKoM" 3akasunka

/A | noctaeka c cuctemon komang 8 ASCII doopmate ( npotokon DCON)

/M | nocraska c npoTokoriom o6meHa MODBUS RTU SLAVE
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