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1. HABHAYEHHE

Puc.1. BHewnuil Buj K1aBuatypbl

Knaeuarypa HL-KBD56RS npezcraBnsier codoii ManorabaputHoe yCTpPOHCTBO OlEpaTUBHOTrO BBOAA HH(OpMALUH,
IIpeAHa3HaYeHHOe Ul NPUMEHEHUS! BO BCTPAMBAEGMBIX CHUCTEMAaxX YIPAaBJICHWS, KOHTPOJS M aBTOMATH3aLUH, a TaKXKe I
opraHuzaniM HHTepdeiica MexIy OIepaTopoM U KOHTPOILIEPOM (KOMIBIOTEPOM) B TOM Clydae, KOTAa NPUMEHEHHE
CTaHIAPTHBIX HHTEP(EHCHBIX CPENICTB 3aTPyJHEHO WM HeLleecoo0pa3Ho MO TeM MM HHBIM PUYHHAM.

WNudopmaunonnsit oomen mexxny HL-KBDS6RS koHTposiepoM (KOMIIBIOTEpOM) ITPOU3BOANTCS Yepe3 nHTepderic
RS-485 wmm RS-232 B monmynyruiekCHOM peXuMe, CKOPOCTh 0OMeHa ycraHaBiuBaercs B mpenenax oT 300 go 115200 6ox,
obmeH maHHbIME Tpou3BoauTcs B ASCII-komax.

Bxogmsammii B cocTaB Ki1aBuaTypsl MUKPOKOHTPOJIIIEP, CIOCOOEH:

MIPOU3BOIUTH OTNPOC KIABHATYPHON MAaTPHIIBL,
BBIJIaBaTh 3BYKOBOE MOJTBEPIK/ICHIE HAXKATHSI KIIABUIIN HA KJIABHATYpE MYJIbTA,;

!

CIOPOHbBL  YOQJIEeHHO20 KOMNbIOmMeEpa uau KOHMPOJIepa RO CHMAHOAPHMHOMY ROCIE006ameNbHOMY UHmepgeiicy
RS485/RS232 c nomouyvro nabopa npedonpedenennvix komano ¢ ASCII hopmame.

Cﬂe()yem ROMHUmMb, YUMo Kilasuamypa A6J11emcsa nNACCUGHbIM ycmpoﬁcmeom, ynpaejiaemvbim ()ucmanuuonuo co

2. KOMIUIEKT IIOCTABKH

1. KnaBuarypa HL-KBD56RS.
2. CD-nuck ¢ IporpaMMHBIM 00ECIIEYeHHEM I PYKOBOJCTBOM IIOJIb30BATEILS.



3. TEXHUYECKHE XAPAKTEPUCTHKH

3.1. CTPYKTYPHAX CXEMA
WUnTepdpeiic
RS-485
wnu RS232
Z
KBD @
[=
KoHTponnep T
c EEPROM Z
ISO
D:I | || @ +Vps
BUZZER - @ GNDps
J7 DC/DC
Puc.2. CtpykTypHas cxema MoCcTpOSHHUS MOy
ISO raJlbBaHU4YECKas pa3Ba3Ka
KBD MeMOpaHHas KJIaBHaTypa
INIT JIMHUS TIEpEBOAA MOAYJIS B PEXKUM MHULMATIU3ALUU
KOHTPOJIJIEP aBTOMAT YIIPaBJICHUS
DC/DC mpeobpa3oBaTesb yPOBHEH HANIPSDKEHUHA MUTAHUS C TaIbBAHUYECKON pa3BI3KON
BUZZER BHyTpenHuit BUZZER
3.2 OBIIIHE TEXHUHYECKHE XAPAKTEPUCTHKH
Knasuarypa [Inenounas MmeMOpaHHast, TBUIEBIArO3AIIUIICHHAS.
30 kHOTNOK (6 CTPOK MO 5 KHOIOK).
KonmdgecTBo cpabaTpiBaHui KIIaBHIII, HE MEHEE 1 500 000
DjIeKTpUYecKas MPOYHOCTH auIeBoi wienkn, KB/Mwm, He 6onee | 250
ConpoTUBIEHUE U30IISITII 100MOm

HuTepdeiic cBszu

RS-485/RS-232

CKOpOCTh OOMEHA

ot 300 no 115200 60x

Hanpspxkenne nutanus

Ot 10 mo 30B noctossHHOTO TOKa (HOMUHAIBHOE 24B)

IMotpebiasiemMast MOIITHOCTD:

He 6onee 0,75 Bt

Hanpspkenne ranpBaHUUECKON H30JISIIMN MEXY LETSIMH
UTaHus U uHTepdeiica

500B

Ucnonnenue nepenHeil nanenu
(IO CTeTneHM MBUIEBIAr03alTUThl)

He ycrynaer P54

Pabouast TemnepaTypa OKpy Karolero Bo3ayxa Asi MOIyJIst

ot —20 go +60°C

OTHOCUTEIIbHAS BIAXKHOCTD BO3ayXa

5~90% 0e3 KOHIEHCALIMH Bilaru

Temneparypa XpaHeHHs

oT —30 1o +70°C 0e3 KOHAEHCALMH Bilaru

Marepuan kopmyca AnroMuHUI

LBeT KOpmyCa Yepusbrit (RALI00Sst)
["abapuTHBIE pa3Mepbl 179x153x37Mm
Macca, He 6osee 0,65kr

HCENAHUIO 3AKA34UuKd.

!

O'IIJCIMK_)/' noeepxHocmu Kiasuamyp oOm 603MONHCHbBIX

. IIo OmOEHbHOMy 3aKasy 603M02iCHA nocmaesKka Mooy./'lﬂ c ¢yHKl(u0HaIleblM 0003HaAUeHUEM KHONOK RO

« He oonyckaemcs 6030eiicmeue Ha 1uyegyio NeHKY K1AGUAMYPbl KOIOWUX U PEHCYULUX NPEOMEMO0G.

3azpA3HEHUIl NPOU3BOOUMD MAZKOU XTIORYAMOOYMAIHCHOU

eemoutnlo, ciecka yBJlanCHEHHOﬁ OYUULCHHDBIM OeH3UHOM U IMUNLOBIM CRUPpMOM.




3.4. KOHOUT'YPALIUA

HL-KBDS56RS mocraBisercs co cleayromnMI HaCTPOUKaMH (TTapaMeTphI IO YMOIYAHHUIO):

Anpec ycrpoiictBa B cet — 01h
Tun uarepdetica — RS-485

Nmsa monynst — HMICKBD

CxopocTs 00MeHa nHpopManueit ¢ kommnbioTepoM — 9600bps

dopmar nauHbIX — 1 ctapT-0uT, 8 OUT HaHHBIX, | cTOM-OUT
KouTponbpHas cyMMa — He UCIOJIb3YETCsI
Pa3mep Oydepa kiaBuatypsl — 8 HaxxaTHUi

3ByKOBOC MOATBCPIKACHUEC HAYKATHS KJIIABUIIHN HA KIIABUATYPEC MyJIbTa — OTKIIFOUCHO.

[Ipr HEOOXOAUMOCTH YaCTh U3 STUX ITAPaMETPOB MOXKHO M3MEHHTH. BEIOOp mapaMeTpoB KOHOUTYpAIIH TPOU3BOIUTCS
IyTeM YCTAaHOBKHA COOTBETCTBYIOIIMX IEPEMBIYCK M TEpeKIrouaTeNieil Ha IuiaTe, a Takke MyTeM IeperporpaMMHUPOBAHUS
BHYTpeHHEH 3Heprone3zaBucuMoii mamsata EEPROM.

3.4.1. PACHHAHKA OTBETHOI' O PA3bEMA THIIA D-SUB DB-9

Ne koHTaKTa

HanmeHoBaHue curaaJa

1

RxD,

GND rs232

TxD,

GNDps(-)

+Vps.

DATA-

DATA+

GND RS485

O[] N[k~ W

INIT

3.4.2. BBIBOP THIIA ITOCJIE/OBATEJILHOTO HHTEP®EHCA

IIpu nomomu nepexmodareneir JP1, JP2, mHaxomsmuxcs
IocIei0BaTesIbHOTr0 nHTEpdeiica, K KOTOPOMY HNOAKIIIOYACTCS MOTYJIb.
IlepBblil KOHTAKT UMEET KBaJPAaTHYIO0 KOHTAKTHYIO IUIOILAAKY.

Ha IUIaTe MOAYJIs, YCTAHABJIMBACTCA  THII

HaumenoBanue RS-485 RS-232
JP1 2-3 1-2
JP2 2-3 1-2

[pu 3aMbikaHU Ha 00OMX MEPEKIIOYATENIX KOHTAKTOB 1-2 Oyaet BbiOpaH s padboTel uaTepdeiic RS-232.
Ipu 3aMbIKkaHUU Ha 00OMX MEPEKII0YATENSIX KOHTAKTOB 2-3 OyaeT BhIOpaH st padoThl nHTepdeiic RS-485.

|

n H '
En

v R-25IRIES

- -
o=7e | [® 3
2 2 o o [ @
e
= e 4
LR 6
@l = A

B LS

aaaaaa

FDUIT DATA 8YATEM (o) 3002004

RS-485 (o ymonuanuio)

P [Oee]
P2 [O= =]
o

i

a

Puc.3. MonTaknas cxema



3.4.3. YCTAHOBKA PE’KUMA HHHIIUATU3ALIHH

Hcnonp3yercs npu HEOOXOJUMOCTH M3MEHEHUS OIpeZeIeHHbIX, PEAKO MepeHacTpanBaeMbIX MapaMeTpOB MOJYJISL.
Buemnee snextpuueckoe coeaunenue koHTakta INIT ¢ xontaktom GND RS485 wnu GND RS232 nHa BXOgHOM pasbeme
MOJyJIsl IEPEBENET MOAYJIb B PEXKUM UHUYUAAU3AYUY TIPU IOCHETYIOIEM BKIIFOUEHUN TUTaHMUS.

[IpumMensss KOMaHABI U3MEHEHHS MapaMeTpoB Moxmyis (cM. pasmen “IIporpammmupoBaHme’), MOKHO Tepe3amucarh
HOBBIE 3HAYEHHUS BO BHYTPEHHIOK JHeproHe3aBucuMylo mamsate EEPROM. BrIkiIroumB MOIymb, CIeIyeT OTCOCIUHHTH
MEPEMbIUKY MEXIy KOHTAaKTaMH. Takum o0pa3oM, MOIyNb HPH TMOCIEAYIOIIEM BKJIIOYEHHH MHUTAaHHS OyHeT NepeBesieH B
HOPMANLHBIU PEKUM paOOTEHI.

3.5. IHIOJK/IIOYEHHE
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3.5.1. IIOJK/IIOYEHHE HCTOYHHUKA IIUTAHUA

JIJ1s1 TIOKITFOYEeHNS] ICTOYHHUKA MTUTAHKUA K MOJYJIIO TIPEHa3HAuYCHBI KOHTaKThI ¢ 0003HaueHneM GNDps(-) u +Vps .

3.5.2. IMMOAKJIIOYEHHE HHTEP®EHCA RS232

Jns moaxmouenust moayiis k uuTepdeiicy RS-232 npennasHaveHsl KOHTakThl ¢ o0o3HaueHuem RxD, TxD, GND
15232 (cm. Puc.4).

[Mpumep moxxmovenust Moayss K uHTepdeiicy RS-232 ympassiomiero kommsorepa

HL-KBD56RS/x/x

RxD I:I K nuHun TxD nntepdeinca RS232 ynpaBnsiowero yctponcrea

X >
K nuHun GND nHTtepdeiica RS232 ynpaBnsowero yctponcrea

GND rs232 I:I -
TxD I:I K nuHun RxD nHntepdeinca RS232 ynpasnsiowero yctponcrea

X [

Puc.4. cxema noakitoueHus nHTepdeiica

3.5.3. IMMOAKJTKOYEHHE HHTEP®EHCA RS485

Jns momxirodeHust Moy K uHtepdeiicy RS485 mnpennazHaueHsl KOHTakThI ¢ 0003HaueHueM DATA-, DATA+,
GND RS485.



3.6. CKAH - KOJbI KIABHATYPHOH MATPHIIBI

HaunmenoBanue Ckan HaunmeHnoBanue CkaH koj
KHONKH KO/ KHONKH
0 05 F5 1A
1 04 F6 1B
2 0A Ins 16
3 10 Del 1C
4 03 - 17
5 09 + 1D
6 OF Space 18
7 02 Esc 01
8 08 Mode 07
9 0E Bsp 0D
. 11 Enter 1E
F1 13 T 0B
F2 14 { 0C
F3 15 <« 06
F4 19 —> 12




3.7.TABAPUTHBIE U YCTAHOBOYHBIE PA3MEPBI

3.7.1. ITHTOBOE HCIIO/IHEHHE
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4. PABOTA C YCTPOHCTBOM

4.1. IIOPA/IOK BK/IIOYEHHA

ITpoBepbTE KOMIIOHEHTHI HAa OTCYTCTBHE MEXaHMUYECKUX MOBPEXKICHUI.
YcraHoBuTE HEOOXOIMMBIE TIEPEKITIOUATENN Ha TIIaTe.

VY6eantech B MPaBUILHOM MOJKIIOYEHUH BHEITHUX CUTHAJIOB.
Bxirounte nuraHne MOy IIsL.

B

* ——m

BHUMAHMUE!

Bce onepauum mno ycraHoBke mnapaMeTpoB (YyHKUMOHUPOBAHUSI MOAYJs (YCTAHOBKA IepeMblYek,
NMOJAKJII0YeHHE CHTHAJIOB H T.M.) J0JIKHbI BBINOJIHATHCS MPH OTKJIIOYEeHHOM IIUTAHUM.

4.2. OBIIHE YKA3AHHA IIO IIPHMEHEHHIO

Pexomenoayuu npu pabome c unmepgpeiicom RS-485

B monyne ycranosnen npaiiep nnrepdeiica RS-485 - SP485R (dupmbr SIPEX), koTopblii Onaroaapsi BHICOKOMY
BXOJ/IHOMY CONPOTHUBIICHHUIO JIOITYCKAET MOJKIIIOUYEHHE 10 256 prueMoriepelaTuuKOB.

Bo MHOruX ciydasx MOXET MOTpPeOOBaThCS BKJIIOUCHHE JBYX COMVIACYIOLIMX PE3UCTOpOB RT (puc.5) Ha oGoux
KoHLax cermeHta cetd RS-485. OcobeHHO 3TO KacaeTcs CeTH, IJie yCTPOWCTBa paboTaloT Ha BHICOKOH CKOPOCTH M JUIMHA
KabeJIs BesuKa.

Ecnu mpotsbkenHocTh cetn RS-485 He Oonee 100M, TO ckopeil Bcero B NPUMEHEHHH TEPMHUHHUPYIOLINX
(cornacyromux) pe3sucTopoB HET OOJIBIION HEOOXOJUMOCTH.

Rs485
_ L] L ]
RT:'
[ i ]
UTaHue
10..36B * vl 1
[ -con B
]
Rr -

OCK

DU

[ tcon - D10

Puc.5. TunoBoe BKIIIOYEHHE KOHTPOJUIEPA B CETh U3 HECKOJIBKUX YCTPOHCTB

Jist KaXaoi ceTH HOMHMHANl Pe3UCTOPOB MOXKET CYIIECTBEHHO OTJIMYAThCS W 3aBHCHT OT THIA MPUMEHSEMOIO
Kabeist, a TakkKe ero JUIMHbL. PaccuuMTaTh CONPOTHBIEHHE COINIACYIOIIEI0 PE3HCTOpa, YUYHMTHIBAsE BCE HEOOXOIMMBIC
rapameTpbl CETH HENpOCTO, IMO3TOMY, Ul JOCTH)KEHHMS HaWIydlled XapaKTepUCTHKH pPabOThl CETH HOMHHAIBI
COIJIACYIOIMX PE3UCTOPOB PEKOMEHIYETCs 110100paTh 10 opMe CUrHaja ¢ MOMOLIbI0 ocLuuiorpada.

ConpoTuBiIeHNE PE3UCTOPA ConpoTuBIIeHNE PE3UCTOPA ConpoTHuBIeHNE PE3UCTOPa
mo100paHo MPaBIIHHO HEOO0XOAUMO yBEITUIUTh HE00XOANMO YMEHBIIIUTh



PexomMenanmu 1 HA4aIBHOTO 110100pa HOMUHAJIA PE3UCTOPa!

a). Ecnn mmmaa muanm okosto 300 M, To moadop pesucropa HaunHaeTcst ¢ HomuHaia 330 Om;
6). Ecnu nnmmna nmuanm oxoso 600 M, To moadop pesucropa HaunHaeTcs: ¢ HomuHana 220 Owm;
B). Ecnu nnmna muHmm oxoo 1200 M, To moxbop pe3nucropa HaunHaeTcs ¢ HoMuHana 110 Owm.

IIpumeuanue!

[Ipu coBmecTHOI pabore ¢ momymsimu cepuit 1-7000, I-8000 (ICP DAS) pexomeHIyeTCsI TPUMEHSTH CIEAYIOIYIO
CXeMy BKJIIOYCHHS: NPU MUTAHUHM MOIYJIS M MOIKIIOYaeMBbIX K HeMy moxayied cepuit 1-7000, 1-8000 ot oxHOTO MCTOYHMKA
MMUTaHUs, peKoMeHayeTcsl coennHUTh KOHTaKTel GNDps 1 GNDrs485. IIpu 3ToM HE00X0AMMO IOMHUTD, YTO TAaIbBaHUYECKas
M30JALMS MEXAY LEsIMU MUTaHUs U HHTepdelica MOIyIIs IPOTIaieT.

4.2.1. ITAPAMETPBI MOAY/IA H HAYA/IBHBIE YCTAHOBKH

Moaynb KJIaBUaTyphl IMEET B CBOEM COCTaBe MEPENPOrpaMMHUPYEMOe 3alTOMHHAIOIIEE YCTPOMCTBO C dIEKTPUUECKUM
crupanueM uHpopmaumn (EEPROM) juis XpaHeHus: mapameTpoB KoHGHrypauuu Monyns. [lo3ToMy moJb30Barento
HEBO3MOXHO BH3YaJIbHO ONPEACIUTh YCTAHOBJICHHYIO ISl MOIYJS CKOPOCTh OOMEHa, ajapec W Ipyrue napameTpsl. s
pelIeHusT 3TOM MPOOIEMBI KaXIBI MOJYJIh UMEET BHEIIHHH KOHTAakT ¢ oOo3HaueHweM INIT. Ilpu monaue muTaHus Ha
MOIyNb, Y KOTOPOTO A3TOT KOHTakT coeawHeH ¢ KOHTakToM GND RS485 mmm GND RS232, aktuBu3upyeTcs peskum
HHUOHAIW3AMAH, TIPH 3TOM ITapaMeTpbl KOHQUTYPAIIH MOIYJIS BpEMEHHO NPUMYT CIECAYIOIIIE 3HAUCHUS:

e aJpec -00
®  CKOpOCTH 00MeHa -9600bps (06)
¢  KOHTPOJIBbHAsl CyMMa - oTki04eHa (00)

Ternepb, 0OpaTUBIINCH K MOIYIIO KOMaHION “Umenue xongueypayuu” ($002), MOXKHO y3HATh MCTHHHBIE €0 MAapaMETPHI.
[Tpu >TOM HE NMPOMCXOIUT KaKHUX-MMOO M3MeHeHuil napamerpoB B EEPROM moayns, T.e. eciu NpOM3BECTH IMOBTOPHOE
BKJIIOUEHHE MOAYJIsi Npu pazoMkHyTod nenu Mmexnay koHtaktamu INIT m GND RS485(GND RS232), to mapamerpsl
KOH(UTypanyy BHOBb NPUMYT Te 3HAUEHMs1, KOTOpbIe OblIM paHee coxpaHeHbl B EEPROM 0o M3MeHeHb! 01p30BaTeeM.

4.2.1.1. ONPEJEJTEHUE ITAPAMETPOB MOJAYJIA

1. OTKJIIOYHTH MUTaHUE OT MOJYJIS U COEMHUTH Mex 1y coboit koHTakTsl INIT u GND RS485(GND RS232)

2. Tlopate muTaHue Ha MOIYJb

3. Tlocnars komanay ureHus koupurypauuu $002[0x0D]

4. OTBeT CONEPXKUT MapaMeTphl KOHQUTYPALIUH MOTYIIS
1010Z0600(cr) =
= azapec - 01, ckopocTts o6MeHa - 9600 bps, KOHTpoOIBHAs CyMMa - OTKJIFOYECHA

5. OTKmoYMTP TNHTaHWE OT MOAYJIA M pa3opBarh CBsA3b Mexay koHTaktamu INIT wmw GND RS485
(GND RS232)

6. Ilomare muTaHNE HA MOAYJIb

3aBojackas KoHQUTYpaUus:

aapec -01
CKOpPOCTH 00MeHa -9600bps (06),
KOHTPOJIbHASI CyMMa - oTkiroueHa (00)
4.2.1.2. YCTAHOBKA IHAPAMETPOB KOH®UT'YPAIIHH MOAYIIA

W3menenne ampeca Moxyms (MOXeT OBITH NMPOU3BEICHO B JIOOOH MOMEHT, pe3ysIbTaT XpaHWUTCS BO BHyTpeHHel Flash
MaMATH KOHTPOJIIEpa):

1. BI0OYNTH MUTAHUE MOJYJIS
2. Tlocnare komMaHay urenus Koupurypamuu $012(cr)
3. Toxyuuts otBer !010Z0600(cr) =
= anpec - 01, ckopoctb ooMeHa - 9600 bps, KOHTpOJIBHASI CyMMa - OTKJIIOYEHa
4. Tlocnars koMaHay ycTaHOBKH KoHpurypammu %01020Z0600(cr) =
= HOBEIH anpec - 02, ckopocTh oOMeHa - 9600 bps, KOHTpOJIEHAS CyMMa - OTKJIFOUCHA
Otgert !02(cr) - ycmex.
IMocnats komanay ureHus Koupurypauuu $022(cr)
7. Otser 1020Z20600(cr) =
= azapec - 02, ckopocTts o6MeHa - 9600 bps, KOHTpoJIBHAs CyMMa - OTKJIFOYCHA

SN

H3meneHne ckopocTy 0OMEHa U TOACYETa KOHTPOJIBHOM CyMMBI (IIPOU3BOIUTCS TOJIBKO B PEKUME HHUIMAIU3ALNH C
coxpaHeHueM pesynbrata B EEPROM):

1. OTkIH0YUTH MUTaHKUE OT MOy U 3aMKHYTh KOHTakThl INIT 1 GND RS485 (GND RS232)
2. BxrouuTh NUTaHHE MOIYIS
3. Tlocnate koMaHay uteHus KoHpurypamuu $002(cr)



4. Ortser !020Z0600(cr) =
= azapec - 02, ckopocTh ooMeHa - 9600 bps, KOHTpOIBHAs CyMMa - OTKIIFOYCHA
5. TlocnaTte koMaHIy ycTaHOBKH KOoH(puUrypanuu %00020Z0940(cr) =
= azapec - 02, HOBas cKOPOCTh 0OMeHa - 57600 bps, KOHTPONBHYIO CyMMY - BKIIFOUUTh
6. Ortser !02(cr) - ycmex.
7. Tlocnate komanay urenus: kongpurypaipu $002(cr)
8. Ortser 102020940(cr) =
= azapec - 02, ckopocTh oOMeHa - 57600 bps, KOHTPOJIbHAS CyMMa - BKJIFOUCHA
9. BBIKITIOYUTH MUTAHUE MOJYJIS
10. PazomknyTh koHTaKTH! INIT 1 GND RS485 (GND RS232)

! BHUMAHMUE!

HoBrplit aagpec MomyJisi, KOX CKOPOCTH 00MeHa, Koa (opMaTa KOMaHJ COXPaHSIeTCsl BO BHYTPeHHel
sHeproue3aBucumoii namatau EEPROM, nmo3ToMy He peKOMEHIYeTCsl YaCTO MEHATh 3TH MapaMeTphbl, TAK KaK
MaKcHMMaJibHOe KoJIu4ecTBO HukIoB nepedanucu EEPROM orpannyeno (tunosoe - 100 000).

4.3. IPHHIIHUII PAFOTbHI CIBOEHHOI' O CTOPOXEBOI'O TAHMEPA

Monynb KJ1aBUATypbl HIMEET B CBOEM COCTABE J]BA CTOPOMKEBBIX YCTPOMCTBA:
1. AnmnaparHslil CTOpOKEBOH TaliMep MOAYJIs
2. TlporpaMMmHBIil CTOPOKEBOH TaliMep BEAYIIErO yCTPOICTBA.

Mopyne IpeaHa3HayeH JUIS HCIOJBb30BAaHMS B CHCTEMax IPOMBIIUICHHON aBTOMATH3AaLMH M IIO3TOMY MOXKET
paboTaTh B JKECTKMX IPON3BOJCTBEHHBIX YCIOBHUSX, B TOM YHCIIE PH HATMYUH HJICKTPOMArHUTHBIX TIOMEX U HEKa4eCTBEHHOM
anekTponuTanud. OJHAKO IPH 3HAYUTEITFHOM YPOBHE TaKHUX JIECTa0MIN3UPYIOMUX (PAKTOPOB MOXKET Mpon30iiTH "3aBucanue"”
moayns. [lng BbIBOIAa MOIyYJIE M3 TAaKOIO COCTOSIHUSL HCHOJb3YyEeTCs BHYTPEHHUH amlapaTHBId CTOPOXKEBOM Talmep,
OCYILIECTBIISIOIINI Mepe3amyck Moayiisi. Kpome Toro, MHOTAa MOXKET NPOU30MTH HAPYILICHNUE CBS3H WM HOPMaJIbHOI paboThI
KOHTpoJulepa (KOMIIBIOTEpa), YNPAaBJISIOUIEro CeThio MoayJieil. J[ns BbIsBIeHHs NOAOOHBIX CHUTyalMd IpeHa3HaueH
CTOPOKEBOU TallMep BeAyUIEro yCTPOKUCTBaA.

Hanuyre nByX CTOPOXKEBBIX YCTPOWCTB B MOJYJie 0OECIEYMBACT MHOTOKPATHOE YBEIHUYCHHE HAICKHOCTH PabOTHI
BCEU CUCTEMBL.

4.3.1. OCOBEHHOCTH HCIIO/IB3OBAHHA CTOPO/KEBOIO T. AHMEPA BEJYIIEIO
YCTPOUCTBA

CropoxeBol TaliMep BeOyLIEr0 YCTPOMCTBA MpeJHA3HAYEH [UIl OTCIEXKHBAHUS COCTOSHUS KOHTpOJIIepa
(KoMIIBIOTEpa), YIPABIISIONIETO CETHI0 MOJTYJIEH, B Ipoliecce pabOThl CHCTEMBI.
B ciy4yae oOpbiBa UM cBsi3u uHTepdeiica RS-485 wiam HapylieHUM HOPMAbHOW PabOThl KOHTpoJuiepa (KOMIIBIOTEPA)
YIPaBIAONIIEe KOMaH/bI IEPECTaHyT MOCTYNATh K yIAIEHHBIM MOIYJISIM CUCTEMBI. DTO Ype3BbIUaiiHO OmacHast CUTyauus JJs
peabHBIX MPOMBIIUIEHHBIX CUCTEM, CMSTYUTh MOCIEICTBHSI KOTOPOU MPU3BAH CTOPOXKEBOM TaliMep BEAYIIErO YCTPONCTBA.
IIporpammupoBaHue UHTEpBaja 3TOro TaiiMepa ocymecTtsisercss komannod ~AA3ETT. AKTUBHOCTh YHpPaBISIOILErO
KOHTpPOJUIEpA OIpeeNsieTcs] o KoMaHAe ~** peryJsipHo MmocTymnaromeid Kk MoayisiM. B ciydae oTcyTcTBHs 9TOH KOMaHIIBI B
Te4eHHE TepPHOoJIa CTOPOKEBOTO TaiiMepa cTaTyc MOAYJIs MpuMeT 3HaueHue 04.

[TpumMep BO3MOXKHOW KOMaHIHOM ITOCIIEI0BATENEHOCTH ISl YIPABIISIOMIEr0 KOMITBIOTEpa NPUMEHUTENFHO K OIHCaHHOM
CHUTYalUH IPHBOJMTCS HUXE:

1. TloaxmouynTte MOIYJIb B COOTBETCTBHH C OIMCAHUEM M NOAANTE IIMTaHNE

2. Tlomaiite komanmy $012(cr), B otBeT Bbi momkub! momyunts !010Z0600(cr)

3. Tlopaiite komanxy @0100550055(cr) B oTBeT BbI 10IKHBI TOIY4HTH >(CT)

4. Tlogmaiite komanmy ~015(cr) B orBeT Bl moymxubI momyauts >!101(cr)

5. Tlopatite komauxy @0100AAO0AA(cr) B oTBeT BBI TOMKHBI TOTYyYUTH >(Cr)

6. TIlomatite komanmy ~01311E(cr) B orBeT Bor moimkHb! omyants >!01(cr)

7. Tlopaiite komanxy ~011(cr) B orBeT BbI nosmkHbl oxyauts >!01(cr)

4.3.2. OCOBEHHOCTH HCITOJIb30BAHHA CTOPOKEBOI'O TAUMEPA MOIYIIA

Komanna $AAS mnpennasHadena Juisi omnpenelieHus (akra Iepe3arpy3kd MOJIYJsS BHYTPEHHUM ariapaTHbIM
CTOPOKEBBIM TaliMepoM. B cilyyae HenpenBUIEHHOW OCTAHOBKM HMCIIOJHEHHsI BCTPOSHHOTO MPOTrPaMMHOIO OOecriedeHHs
Moxyiisi ("3aBucaHus"), BBI3BAHHOW JJIEKTPOMATHUTHBIMK IIOMEXaMH MM COOSMH IO IICTH MMHUTAHHs, BXOSIIUN B COCTaB
MOJIyJISl CTOPOKEBOM TaiiMep 00eCeuuT Mmepe3aryCck MOy JIs.



5. IPOI'PAMMHOE OBECIIEYEHUE

Paszen ocBemaeT 0OCHOBHBIE BOIIPOCHI IIPOrPaMMHOT0 B3aUMOZICHCTBHS C MOILYJIEM .

OOMEH JaHHBIMH ¢ KOHTPOJUIEPOM IIyJIbTa OIepaTopa OCYIIECTBISIETCS 0 cepraibHOMy nHTEepdeiicy RS485/RS232
B pexmnme mnomymymiekca (lstart+8data+1stop = 10bits) mocpeacTBoM mpenompeneneHHOro Habopa komana. Komanma
MIpeACTaBIsIeT co00l nocneaoBarenbHOCTh cuMBOJIOB ASCII, 3aBepmaronuxcst kogoM Bo3BpaTa kaperku 0x0d (cr).

Tabauua 3.1. HaGop xomann

Tlocblika

OtBeT

Onucanne

KOMAHJBI YITPABJEHUA MOAYJEM

%AANNOZCCFF NN YcraHoBKa napaMeTpoB KOHPUIYpaLMU MOJTYJIsI
SAA2 !AA0ZBBFF Yrenue koHpurypauuu
SAAS 'AAS YreHue cTaTyca nepe3arpy3ku MOayis
SAABKX IAA BkJiroueHune / OTKIIFOUEHHE 3BYKOBOTO CHTHAJIa IOATBEPKICHUS
Ha)KaTusl KHOIIKM Ha KJIaBUaTrype
BrIBOJ 3ByKOBOTO CUTrHaja € 33JaHHON 4acTOTON Ha
!
SAABTXXXX AA BHyTpeHHuil SPEAKER moayus.
$AAKLX 1AA YcraHoBKa pa3mepa Oydepa KiIaBuaTyphl.

KOMAH/bI OBIIETI'O HASHAYEHUWSA

SAAK !AAVkeys Yrenne Oydepa K1aBHaTypbI

SAAF !IAAVVVV UreHne HOMepa BEPCUU PE3UACHTHON MPOrpaMMbl
$AA OXXXXXXXXXXXXXXXXXXXX 1AA Komanja npucBavnBaer uMsi MOJyJis

SAAM 'AA(umst) UreHne uMEHH MOIYIIsS

KOMAH/bI HOBBIINEHUSA HAJEXKHOCTHU CUCTEMBI

~xE 0e3 oTBeTa Ynpasastoniee yCTpOUCTBO B HOpMeE

~AA(Q !AASS Urenue craryca Moays

~AA1 1AA Copoc craryca MoayJst

~AA2 !AASTT UreHne HaCTPOEK CTOPOXKEBOI0 TaliMepa BEAYLIEro yCTPOUCTBa
~AA3ETT 1AA YcTaHOBKa CTOPOXKEBOro TaiiMepa BeIyIIero ycTpoicTBa

Cutyauusi, Koria OTBET OTCYTCTBYET IO MCTEUYEHMHM HEKOTOPOTO BPEMEHH IIOCiie IOCBUIKM KOMaHABI (timeout),
03HauaeT JuO0 OmMMUOKYy KOMMYHHKAIIMH, JTHOO HEBEpHBIA aapec MOAyIs B KomaHme. Ecmu OynmeT mocinana KOMaHIa ¢
HEBEPHBIMHU IIapaMeTpaMH, TO OTBET OyZeT comepkats ? AA(cr).

5.1. OCHOBHBIE ITAPAMETPbI KOMAH/T

5.1.1. AJJPEC MOJIYJIA

Anpec Monyns AA (cM. koMaHLIy ““‘Vemarnoska napamempog Kougueypayuu mooyna’) 3aJaeTcsl IByMs CHMBOJIAMH,
KOTOPBIE COOTBETCTBYIOT YHCIOBOMY 3HadeHHIO B ImecTHammarepudaoM Buzpe oT 0x00 mo OxFF. [lamsbni mapamerp

coxpaHseTcsl B 9HeproHe3asrucumoi mamatu EEPROM.

5.1.2. CKOPOCTbh OBMEHA I10 ITOCJIEJOBATEJILHOMY HHTEP®EHCY

Cxopocts obmeHa (baud rate) CC (cMm. xomaHay “Yemarnoska napamempos kongueypayuu mooyna’) 3anaeTcs i
Kaxaoro moxynis B mpenenax oT 300bps mo 115200bps. JlaHHBIN mapameTp COXpaHSETCS B DHEPrOHE3aBHCUMON TaMSTH
EEPROM u MokeT OBITh W3MEHEH TOJIBKO B PEKIME MHUIIAAIN3AIUH.

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 KOMAH/]

[Mapamerp dopmara komann FF (cMm. xomanny “Vemawosxa napamempos xongueypayuu mooynas’”) onpeienser
BkiroueHre (ON) wnu BeikimoueHne (OFF) mcronb3oBaHus KOHTpONBHOM cyMmMMbl (checksum) B koMaHmax npu oOMeHe.
JlaHHbIil mapamerp coxpassiercsi B SHepronesaBucumoil namsaté EEPROM u Moker ObITh M3MEHEH TOJIBKO B PEXHME

WHHULMaJIUu3alu.

KonTponpHas cymma mpencTaBiseT co0Oi IIecTHaaImaTepuyHoe 4mcio, cocrosmee n3 nByX ASCII cuMBonoB B
KOHIIE KOMaHJbl Mepes KofoM Bo3BpaTa kapeTku (cr). KonTponbHas cymma Berumcnsercs kak cymma ASCII xomoB Bcex

FF Cocrosinue
00 OFF
40 ON

CHUMBOJIOB KOMaHbI, IIPU 3TOM PE3YJIbTATOM BBICTYIIACT Mﬂa}IIJ_II/lﬁ GaiiT CYMMBEI.

5.2,

5.2.1.

Hamnpumep, command = %0001880600(cr), Torna

=(0x25 + 0x30 + 0x30 + 0x30 + 0x31 + 0x38 + 0x38 + 0x30 + 0x36 + 0x30 + 0x30 = 0x21C

sum=%+0+0+0+1+8+8+0+6+0+0=

checksum = sum & OxFF = 0x21C & 0xFF = 0x1C

ASCII'l" = 0x31

ASCII'C' = 0x43

B pesynbrare command with checksum = %00018806001C(cr).

OIIUCAHUE KOMAH/] YIIPABJIEHUA MOI1Y/JIEM

%AANNOZCCFF

Hasnayenue: YcraHoBKa napaMeTpoB KOHGUIYpauy MO IS

Omnucanue: Y cTaHaBIMBACT a/IpEC, BXOAHON AMAala3oH, CKOpocTh 00MeHa, (hopMaT KOMaH U CTaTyc KOHTPOJIbHOU

CYMMBI
CHHTaKCHC:

% -
AA -

NN -
cC -
FF ;
[chk] ;

(cr) -

%AANNOZCCFF[chk](cr)

pa3eNUTENbHBINA CUMBOI

IIeCTHAATePUYHBIH agpec Moxyis B auana3zone ot 00 mo FF

(6 pesrcume unuyuanuzayuu aopec mooyna ecezoa pagex 00)

HOBBII1 IIleCTHaAATEPHUHBIN afpec Moy B quanaszone ot 00 o FF
KOJ CKopocTu oomeHa (*)

kox hopmara komaH (*)

JIBYXCHMBOJIBHOE IIECTHAATEPUYHOE 3HAUCHHE KOHTPOJIBHON CyMMBI
(ucnonb3yercs, eciii KOHTPOJIbHASI CyMMa pa3peleHa)

cuMBOJ Bo3Bpara kapetku (0x0D), ucmons3yeMblil B KauecTBe MpHU3HAKa
KOHIIa KOMaH/IbI

* - OaHHbLIL napamemp moaxcem Oblmb UMEHEH MOTIbKO 6 pejcume uHuyuauauuu.

Cnedyem noMHUmMb, YMO 8 pexcume UHUUUAIUZAUUU: CKOPOCHb 0OmMeHa uHgpopmayueii ¢ Kkomnvromepom — 9600bps,

OrtBer: 'AA[chk](er) = KOMaH/Ja BBIIIOJIHEHA YCIEIIHO
?AA[chk](cr) = omubOKa B KoMaH[e (KOMaHa He BOCIIPHHSATA)
HET OTBETa = CHHTaKCHYECKas WIH KOMMYHHUKAIIMOHHAS OLTHOKa

! -
? -
AA -
[chk] -

(cr) -

100 HEBEPHBIA apec MOAYIIS

Pa3IeTUTEIBHBIN CHMBOII, 0003HAYAIOIINN TPUEM KOPPEKTHON KOMaHIbI
Pa3IeTUTENbHBII CHMBOII, 0003HAYAIOINY TIepeiady HEBEPHOH KOMaH/IbI
HIecTHaJUaTepUUHbIN agpec Moayis B auanaszone ot 00 no FF
JIBYXCHMBOJIPHOE IIECTHAIIIATEPHYHOE 3HAaUEHHE KOHTPOJIHHON CYMMBI
(ucmonp3yeTcs, €cIM KOHTPOJIbHAS CyMMa pa3perieHa)

cuMBOJ Bo3Bpara kapetku (0x0D), ucrnonb3yemslil B kauecTBe IpU3HaKa
KOHIIa KOMaHTbI

adpec 6 cemu — 00h, KOHmMPOJIbHAA CYMMA — HE UCNOJIb3)YEMCA



= [lpumep:

Ha monyne ¢ Homepom 01 ycranoBuTs HOBEIHM afgpec 02, ckopocTs oomeHa 115200bps ¥ OTKIIOUNTH BBIUHCIICHUE
KOHTPOJIbHOW CyMMBI:

Komanna - %00020Z0A00(cr)

OTBET - 102(cr)
BHUMAHME!!!
Hosblii agpec MoayJisi, KoJ CKOpocTH 00MeHa, ko1 (popMaTa KOMaHJ COXpaHAeTCs BO BHYTPEHHEH JHEeProHe3aBHCHMOIL
namatu EEPROM, no3roMy He peKOMEHAYETCH 4ACTO MEHATb 3TH HapaMeTpbl, TAK KAK MAaKCHMaJbHOE KOJIMYeCTBO
k0B nepesanucu EEPROM orpanuyeno (tunosoe - 100 000).

5.2.2. $AA2

=  Hasnauenue: UreHne mapaMeTpoB KOHPUTYpPAITAHA MOIYJIISL

=  Onucanue: BoIMonaHseT 3a1poc TEKYIIUX TapaMeTpoB KOHPHUTYPAILHH MOIYJIs

=  Cunrakcuc: $AA2[chk](cr)

$ - paseuTe bHBIA CHMBOJ

AA - IIecTHaIaTepUUHbIN aapec Moays B auanazone ot 00 go FF

[chk] - JIByXCHUMBOJIBHOE HIECTHAIATEPUUHOE 3HAUEHUE KOHTPOJIbHON CyMMBI
(ucnonb3yercs, ecii KOHTPOJIbHAsI CyMMa pa3peleHa)

(cr) - cuMBoJI Bo3Bpara KapeTku (0x0D), ncrnonp3yemslii B KauecTBe IIPH3HaKa

KOHIIa KOMaH/IbI

= OrtBerT: 'AAO0ZCCFF[chk](cr) = KOMAH/[a BBITIOJHEHA YCIEITHO
?AA[chk](er) = omu0OKa B KOMaH/Ie
HET OTBETa = CHHTAKCHYECKasi W1 KOMMYHHKAIMOHHAS

omrOKa UM HEBEPHBIN agpec MOy
! - pa3leNuTeNbHBIN CUMBOJI, 0003HAYAIONINI TPUEM KOPPEKTHOIH KOMaH/Ibl
? - pa3leNuTeNbHBIA CUMBOJI, 0003HAYAIONIMH MTepeaady HEBEpPHOH KOMaH/IbI

AA - nIecTHaUaTepuuHbli agpec Moayns B quanasone ot 00 o FF

CcC - KOJI CKOpOCTH 0OMeHa

FF - Kox (hopmaTa KOMaH]

[chk] - JIByXCHUMBOJIPHOE MIECTHAIIIATEPIYHOE 3HAYEHIE KOHTPOIBHON CYMMBI
(ucmone3yeTcs, ecIu KOHTPOJIbHAS CyMMa pa3pemicHa)

(cr) - cuMBOJ Bo3Bpara kapetku (0x0D), ucrmons3yeMblil B KauecTBe MpHU3HAKa

KOHIIa KOMaH/IbI
= [lpumep:

OnpenenuTh KOHGHUTYpaIHio MOy ¢ Homepom 01:

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

Ha monyne c Homepom 01 ycranosneHa ckopocTh oOMeHa 9600bps 1 OTKIIIOUEHO BHIYMCIIEHUE KOHTPOJILHOH CyMMBI.

5.2.3. 8445

= HasnaueHue: UteHue craryca nepe3arpy3ku MOAYJIst

® Omnucanue: Mcrons3yercs A onpeneneHus, OblI U MOAYJb Iepe3arpy’keH BHYTPEHHHM CTOPOXKEBBIM TaiiMepoM. B
cllyyae HEINpEeABHICHHOH OCTAHOBKM HCIIOJIHEHUS BCTPOGHHOI'O IMPOTpaMMHOro obOecredeHus: moxyist ("3aBucanus'),
BBI3BAHHOM 3JIEKTPOMAarHUTHBIMU ITOMEXaMH MJIM COOSIMH I10 IIETM IHUTAHUs, BXOISILUI B COCTaB MOJIYJsSl CTOPOXKEBOU
TaiiMep 00ECIEeYNT Tepe3aIyCcK MOILYJIs.

=  CHUHTaKCHC: S$SAAS[chk](cr)
$ - paseUuTe bHBINA CHMBOJ
AA - IIecTHaIATepUYHbIN aapec Moays B auanazone ot 00 go FF
[chk] - JIByXCHMBOJIPHOE IIECTHAIIATEPHYHOE 3HAaUeHHE KOHTPOJIHHON CYMMBI

(ucmonp3yeTcs, ecIu KOHTPOJIbHAS CyMMa pa3pemicHa)



(cr) - cuMBOJ Bo3Bpara kapetku (0x0D), ucmons3yeMblil B KauecTBe MpHU3HAKA
KOHIIa KOMaHIbl

=  QOrtBerT: !AAS[chk](er) = KOMaH/Ia BBITIOJIHEHA YCIIEIITHO
?AA[chk](er) = oImrOKa B KOMaH/IE
HET OTBETa = CHUHTaKCHYECKasi MM KOMMYHHKAIMOHHAS OIINOKA

100 HEBEPHBIN apec MOyJIs
- Pa3IeTUTEIbHBII CHMBOII, 0003HAYAIOIINN PUEM KOPPEKTHON KOMaHIbI
pa3aenuTeIbHbI CUMBOJI, 0003HAYAIOIINH MTepe1ady HEBEPHOW KOMaHIbI
AA - IIeCTHaIATepUUHbIN afpec Moays B auanazone ot 00 go FF

~y o=
1

S - KOJI CTaTyca mepe3arpys3Kku, Bo3BpamaeMblid Mogyiem. Ecimu S=1, To 310
03HaYaeT, YTO MOXYyJb OBLI Iepe3arpy>keH ¢ MOMEHTAa BBAAYM MOCIEAHEH KOMAHABI YTECHUS
cTaryca nepesarpysku, B IpOTUBHOM ciaydae S=0.

(data) - JIaHHBIE, 3allMCaHHbIE TI0 MOCJIeTHEN KoMaH e #**

[chk] - JIByXCHMBOJIBHOE IIECTHAIIIATEPUYHOE 3HAaU€HHE KOHTPOJIBHON CyMMBI
(ucmonp3yeTcs, €cIM KOHTPOJIbHAS CyMMa pa3perieHa)

(cr) - cuMBOJ Bo3Bpara kapetku (0x0D), ucmons3yeMblil B kKauecTBe MpHU3HAKA

KOHIIa KOMaH/IbI

= [Ipumep:

CuuThIBaHHE CTaTyca Mepe3arpy3ku Moayis ¢ Homepom 01.

KOMaH/a - $015(cr)
OTBET - 1011(cr)

5.2.4. SAABKX

- Hazuauenue: BxiaroueHue / OTKIIOUEHHE 3BYKOBOT'O CUTHAaJIa IMTOATBEPKACHUSA HaXKaTU KHOIIKW Ha KJIaBUATypPe

®  Omnucanme: KomaHzma mo3BoNIsieT YCTaHOBHTh KOPOTKMH 3BYKOBOW CHTHAJ, 3BYYallMil NMpW HAKATHHM HA KIABHIILY
yCTpoiiCcTBa

=  CHHTakKkcuc: $SAABKX]chk](cr)
$ - pasIeuTeIbHBIA CHMBOJ
AA - nIecTHaUaTepUuHbli agpec Moayns B quanasone ot 00 o FF
X - E — paspemen, D - 3ampenien
[chk] - JIBYXCHMBOJIHOE IIECTHAATEPUYHOE 3HAUCHNE KOHTPOJIBHON CyMMBI
(ucmonp3yeTcs, ecIu KOHTPOJIbHAS CyMMa pa3pericHa)
(cr) - cuMBOJ Bo3Bpara kapetku (0x0D), ucmons3yeMblil B KauecTBe MpHU3HAKA

KOHIIa KOMaH/IbI

= OrgerT: 'AA[chk](er) = KOMaH/1a BBITIOJIHEHA YCIICIIHO
?AA[chk](er) = oImrOKa B KOMaH/IE
HET OTBETa = CHUHTAaKCHUYCCKas NI KOMMYHUKAIIMOHHAA OIJ_II/I6K8.

1100 HEBEPHBIH azpec MOmyJIs

- pa3Z[CHHTGHbHBIﬁ CHUMBOIJI, 0603Haqa}01111/n71 npuemMm KOppeKTHOﬁ KOMaH/IbI
pa3Z[CHHTGHbHBIﬁ CHUMBOIJI, 0603Haqa}01111/n71 nepegavy HeBepHOﬁ KOMaH/bI

-~y =
|

AA - niecTHaUaTepuuHbli agpec Moayns B quanasone ot 00 o FF

[chk] - JIBYXCHUMBOJIPHOE MIECTHAIIIATEPIYHOE 3HAYEHIE KOHTPOIBHON CYMMBI
(ucmonp3yeTcs, ecIM KOHTPOJIbHAS CyMMa pa3pericHa)

(cr) - cuMBOJ Bo3Bpara kapetku (0x0D), ucrmonp3yeMblil B KauecTBE IpHU3HAKa

KOHILIA KOMaH bl
[ ] 1T .
pumep:
Bxirounts 3BYKOBOM CUTHAI:

KOMaH/1a - $01BKE (cr)
OTBET - 101(cr)



BBIKITIOYNTE 3BYKOBOW CUTHAJI:

Komanma - $01BKD (cr)
OTBET - 101(cr)

5.2.5. SAABTXXXX

=  Hasnauenue: BrIBoJ 3ByKOBOTO CHT'HAJA, C 3a1aHHOH yacToTol, Ha BHyTpeHHIH SPEAKER Momyms.

=  QOnucanue: KoMmana mo3BossieT moAath 3BYKOBOM CHTHAJ € 3aJjaHHON yacToTol B Auamazone 10 — 10000 I'm.

=  CHHTaKcHuC: SAABT XXXX][chk](cr)

$ - pa3aenuTeNbHBIA CHMBOI

AA - HiecTHaJUaTepUUHbIN agpec Monyis B auanaszone ot 00 no FF

XXXX - yacTora 3BykoBoro curiana B HEX npencrasnenuu. Eciin XXXX=0000 To 3ByK
BBIKITIOYAETCS

[chk] - JIBYXCHMBOJIPHOE IIECTHAIIATEPHYHOE 3HAaU€HHE KOHTPOJIHHON CYMMBI
(ucmonp3yeTcs, €cIM KOHTPOJIbHAS CyMMa pa3perieHa)

(cr) - cuMBOJ Bo3Bpara kapetku (0x0D), ucronb3yemslil B kauecTBe IpU3HaKa

KOHIIa KOMaHAbI

=  OrtBert: !AA[chk](cr) = KOMaH/Jia BBIIIOJIHEHA yCIEIIHO
?AA[chk](er) = oImuoOKa B KOMaH/IE
HET OTBETa = CHHTAaKCHYECKasl WIHM KOMMYHHKAIIMOHHAS OITHOKa
00 HEBEPHBINA aZpec MOIYIIS

- pa3aenuTeNbHEI CUMBOJ, 0003HAYAIOMINH TPHEM KOPPEKTHON KOMaH/IbI
- pa3AenuTeNbHBIA CUMBOJ, 0003HAYAIOIINI ITepeiady HEBEPHOH KOMaH IbI

-~y =

AA - IIecTHaAaTepHYHBIN agpec Momyis B auana3zone ot 00 o FF

[chk] - JIBYXCHMBOJIPHOE IIECTHAIIATEPHYHOE 3HAaUeHNE KOHTPOJIHHON CYMMBI
(ucnonp3yercs, eciii KOHTPOJIbHASI CyMMa pa3peleHa)

(cr) - cuMBOJ Bo3Bpara kapetku (0x0D), ucrnonb3yemslil B kKauecTBe IpU3HaKa

KOHIIa KOMaHIbI
[ H .
pumep:

Brurounts 3BykoBOM curHan ¢ yacrotoi 1000Im:

Komanna - $01BTO3ES (cr)
OTBET - 101(cr)

BBIKIIIOUNTh 3BYKOBOW CUTHAIL:

KOMaHza - $01 BT0000 (cr)
OTBET - 101(cr)

HpI/IMe‘{aHI/Ie! Ecau y Bac akruBupoBana komauna SAABKE, mo komanoa SAABTXXXX pabomamp ne
0yoem, moka He Oyner mogana komanna SAABKD.

5.2.6. SAAKLX

= Hasnauenue: YcTaHoBKa pa3mMepa Oydepa KiIaBuaTyphl.

=  Omnucanmne: Komania no3sossieT ycTaHOBUTH pa3Mep Oydepa kiaBuaTypsl 32 uian 8§ Haxkatuil. CocTosHHE COXpaHseTcsl B
EEPROM wmonyns.

=  CHUHTaKCHC: $SAAKLX][chk](cr)
$ - pa3euTe bHBIA CHMBOI
AA - IIeCTHaAaTepHYHBIH agpec Moxyns B auana3zone ot 00 mo FF
X - 1 — pa3mep Oydepa 32 Haxarusi, 0 - pazmep Oydepa 8 HakaTuit
[chk] - JIBYXCHUMBOJIbHOE 1IECTHAALATEPUYHOE 3HAYEHUE KOHTPOJIBHON CYMMBI

(ucmonb3yeTcs, eclii KOHTPOJIbHAS CyMMa pa3pelieHa)



* ——m

(cr) - cuMBOJ Bo3Bpara kapetku (0x0D), ucmons3yeMblil B kKauecTBe IpHU3HAKa
KOHIIa KOMaH/IbI

OrtBeT: !AA[chk](cr) = KOMaH/Ia BBIIIOJTHEHA YCIECITHO
?AA[chk](er) = oImrOKa B KOMaH/IE
HET OTBETa = CHUHTaKCHYECKasi MM KOMMYHHKAI[MOHHAsS OIINOKa
100 HEBEPHBIN apec MOIyJIs

! - pa3leNUTeNbHBIN CUMBOJI, 0003HAYAIONINI ITPUEM KOPPEKTHOIH KOMaH/Ibl
? - pa3zenuTenbHbI CHMBOJI, 0003HaYarOUIUH TTepeady HEBEpPHON KOMaHIbl

AA - nIecTHaUaTepuuHbli agpec Moayns B quanasone ot 00 o FF

[chk] - JIBYXCHMBOJIPHOE IIECTHAIIIATEPHYHOE 3HAYEHIE KOHTPOIHHON CYMMBI
(ucmonp3yeTcs, ecIu KOHTPOJIbHAS CyMMa pa3pericHa)

(cr) - cuMBOJ Bo3Bpara kapetku (0x0D), ucrmons3yeMblil B kKauecTBe MpHU3HAKa

KOHIIa KOMaH/IbI

IIpumep:

32 HaXKaTHsL:
KOMaH1a - $01KLX1 (cr)
OTBET - 101(cr)

8 HakaTwHii:
KOMaH/1a - $01KLXO (cr)
OTBET - 101(cr)

BHUMAHMUME!!!

JlanHble Bo BHyTpeHHelH 3Heprone3dasucumoii namsatu EEPROM He pekoMeHayeTcsl 4aCTO MEHATh, TAK KaK
MaKCHMaJIbHOe KOJIn4ecTBO HuKkJoB nepesanucu EEPROM orpanuueno (tunosoe - 100 000).

5.3. KOMAH/IbI OBIIIEI'O HA3HAYEHHA

5.3.1. 844K

Hasnayenue: Urenue Oydepa KiaBuaTypbl, B KOTOPOM HAXOMASTCS CKaH-KOJbl HAXKATHIX HA KIIaBUAType MOIYJIs
KJIaBULI.

Omnwucanne: Cy>kuT A 9TeHus Oydepa KIaBHATYPHI U MOCIEAYIOMIEH ero OYUCTKH (CTaHAAPTHEIN 00BeM
Oydepa - 8 GailT ckaH-ko0B, Tl — FIFO).
KOMaHIla BO3BpalIaCT KOJIMYCCTBO HAXKATBIX KJIaBUII, C MOMEHTA MPCAbIAYIICTO CYUThIBAHUA ITOH Ke
KOMaH/IOH, ¥ TIOCJIeI0BATENLHOCTh CKaH-KOI0B, COOTBETCTBYIOIIYIO OUEPEIHOCTH HAXKATBIX KIIABHUIII.
[Tocre BeITOIHEHUS KOMaHABI Oydep K1aBuatypsl ouninaercs. [Ipu nepenonnenuu oydepa, ecinu
Oydep He OBLT CYMTaH STOW KOMaHIOH, MOCTIEIYIOIINE HAXKATHS ITHOPHPYIOTCSI.

CHHTaKCHC: $AAK]chk](cr)

$ - paseuTeIbHBINA CHMBOJ

AA - nIecTHaUaTepuuHbIi agpec Moayns B quanasone ot 00 o FF

[chk] - JIByXCHUMBOJIPHOE IIECTHAIIIATEPHIHOE 3HAUEHIE KOHTPOIBHON CYMMBI
(ucmonp3yeTcs, ecIu KOHTPOJIbHAS CyMMa pa3pericHa)

(cr) - cuMBOJ Bo3Bpara kapetku (0x0D), ucrmonp3yeMslil B KauecTBE IpHU3HAKa

KOHIIa KOMaHAbI

OrtBer: !AAVkeys[chk](cr) = KOMaH/Ia BBIIIOJIHEHA YCIIEIIHO
?AA[chk](cr) = ommnbKa B KOMaH/Ie
HET OTBETA = CHUHTaKCHYECKasi MM KOMMYHHUKAI[HOHHAS OIINOKA

100 HEBEPHBIA apec MOAYIIS
- pa3aenuTeIbHBI CUMBOJI, 0003HAYAIOIINH TIPUEM KOPPEKTHON KOMAaHIbI
- pa3AenuTeNbHBIA CUMBOJ, 0003HAYAIOIIN ITepeiady HEBEPHOH KOMaH IbI

-~y =

AA - IIeCTHaAaTepHYHBIH agpec Momyis B auana3zone ot 00 mo FF
A% - KOJII-BO CKaH-Ko/10B B Oydepe (0..8 cranaaptHo , 0..32 B pacuimpeHHOM pexrMe)
keys - MOCJICIOBATEILHOCTh CKaH-KOIOB (1Mo 1Ba hex cuMBOJIa Ha ckaH-Kox). [iinHa

1ocJiefoBaTeabHOCTH 2*V ,0aMT.



[chk] - JIByXCHMBOJIPHOE IIECTHAIIIATEPHYHOE 3HAaUeHNE KOHTPOJIHHON CYMMBI
(ucmonp3yeTcs, €cIM KOHTPOJIbHAS CyMMa pa3perieHa)

(cr) - cuMBOJ Bo3Bpara kapetku (0x0D), ucrmonp3yeMblil B KauecTBE IpHU3HAKa
KOHIIa KOMaH/IbI

= IIpumep:
CuuTpIBaHHE CKaH-KOJOB HAKATHIX KIIaBHII 13 Oydepa kmaBuatypsl Moxyis 01:

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

Bydep conepxur 3 ckan-kozga: 4E, 01, 2D.

5.3.2. $AAF

= Haznauecnue: UreHue HOMCEpa BEpCUU pCSHILeHTHOfI nporpaMmbl MOAYJIA.

= CHUHTaKCuC: SAAF[chk](cr)
$ - pa3aenuTenbHbI CUMBOI
AA - nIecTHaUaTepUuHbIi agpec Moayns B quanasone ot 00 o FF
[chk] - JIByXCHMBOJIBHOE HIECTHAIATEPUUHOE 3HAUEHUE KOHTPOJIBHON CyMMBI
(ucnonb3yercs, eciii KOHTPOJIbHASI CyMMa pa3pelieHa)
(cr) - cuMBoJI Bo3Bpara KapeTku (0x0D), ncrnonp3yemslii B KauecTBe IIPH3HaKa

KOHIIa KOMaHAbI

= OrtBer: !AAVVVV]chk](cr) = KOMaH/Ia BBIIIOJIHEHA YCIIEIIHO
?AA[chk](er) = oImuoOKa B KOMaH/IE
HET OTBETa = CHUHTAaKCHYCCKasl WIM KOMMYHHKAIIMOHHAS OITHOKa

100 HEBEPHBIN apec MOIyIIs

- pa3Z[CHHTCHbHBIﬁ CHUMBOII, 0603Haqa}0m1/n71 npuemMm KOppeKTHOﬁ KOMaH/IbI
pa3Z[CHHTCHbHBIﬁ CHUMBOII, 0603Haqa}0m1/n71 nepeaavy HeBepHOﬁ KOMaH/ bl

~y =
1

AA - nIecTHaUaTepuuHbli agpec Moayns B quanasone ot 00 o FF

VVvVvVv - CUMBOJIBL, COAEPKAILUE BEPCUIO PE3UAECHTHOM POrpaMMBbl

[chk] - JIByXCHMBOJIBHOE HIECTHAIATEPUUHOE 3HAUEHUE KOHTPOJIbHON CyMMBI
(ucnonb3yercs, eciii KOHTPOJIbHASI CyMMa pa3peleHa)

(cr) - cuMBoJI Bo3Bpara KapeTku (0x0D), ncronp3yemslii B KauecTBe IIPH3HAKa

KOHIIa KOMaHIbl
= [lpumep:
OnpenenuTs HOMEp BEPCHU PE3UIEHTHON porpaMmel Mogymst 01:

KOMaH1a - $01F(cr)
OTBET - 101V1.0(cr)

5.3.3. $AAOXXXXXXXXXXXXXXXXXXXX

= Hasnayenue: HazHaueHue umeHu Moayms

=  Onucanue: Komanna npucsauBaeTr UMs MOIyJIsl M coxpaHsieT 3HaueHue B EEPROM.

=  CuHTaKcuc: FAAOXX XXX XXX XXX XXXXXXXXX[chk](er)
$ - pa3aenuTENbHEIA CHMBOI
AA - HiecTHaJUaTepUUHbIN agpec Monyis B auanazone ot 00 no FF
X - 1..20-Tv cHMBOJIBHOE MIMS MOIYJIS
[chk] - JBYXCHMBOJIPHOE IIECTHAIIIATEPHYHOE 3HAaUEHHE KOHTPOJIHHON CYMMBI
(ucnonp3yercs, ecii KOHTPOJIbHASI CyMMa pa3peleHa)
(cr) - cuMBOJ Bo3Bpara kapetku (0x0D), ucrons3yemslil B kauecTBe MpU3HaKa

KOHIIa KOMaHAbI

= OrsBert: 'AA[chk](cr) = KOMaH/Jia BBIIIOJIHEHA yCIEIIHO



?AA[chk](cr) = ommOKa B KOMaH/Ie
HET OTBETa = CHUHTaKCHYECKasi WM KOMMYHHKAIMOHHAS OINOKA
100 HEBEPHBIN aapec MOyJIs

- pa3aenuTeIbHBI CUMBOJI, 0003HAYAIOIINH TIPUEM KOPPEKTHON KOMAaH/IbI
- pa3AenuTeNbHBI CUMBOJ, 0003HAYAIOIIN MTepeiady HEBEPHOH KOMaH IbI

-~y =

AA - HIecTHaIATepUYHbIN aapec Moays B auanazone ot 00 go FF

[chk] - JIByXCHMBOJIBHOE IIECTHAIIATEPUYHOE 3HAaU€HHE KOHTPOJIBHON CyMMBI
(ucnonp3yercs, eciii KOHTPOJIbHASI CyMMa pa3peleHa)

(cr) - cuMBoJI Bo3Bpara KapeTku (0x0D), ncronp3yemslii B KauecTBe IIPH3HAKa

KOHIIa KOMaHTbI
=  [Ipumep:
[Ipuceouts umst HMIO1 ams momyns ¢ Homepom 01:

KOMaH 1a - $010HMIO1 (cr)
OTBET - 101(cr)

¢ ——n

BHUMAHHUE!!!

JlanHble BOo BHyTpeHHeil 3Heprone3apucumoii namatu EEPROM He pexkoMeHayeTcCsl 4aCTO MEHSATh, TAK KaK
MaKcUMaJibHOe KOJIu4ecTBO uKIIoB nepe3anucu EEPROM orpanunueno (tunosoe - 100 000).

5.3.4. $AAM

= HasnaueHue: UreHue UMEHU MOAYJISL.

= CHHTaKcHc: $AAM][chk](er)
$ - paseuTeIbHBIA CUMBOJ
AA - nIecTHaUaTepUuHbIi agpec Moayns B quanasone ot 00 o FF
[chk] - JIBYXCHMBOJIHOE IIECTHAATEPUYHOE 3HAUCHHE KOHTPOIBHON CyMMBI
(ucmonmp3yeTcs, ecIu KOHTPOJIbHAS CyMMa pa3pericHa)
(cr) - cuMBOJ Bo3Bpara kapetku (0x0D), ucmons3yeMblil B KauecTBe IpHU3HAKa

KOHIIa KOMaH/IbI

=  OrtBeT: AAHMICKBD|chk](cr) = BBITTOJTHEHA YCIICIITHO
?AA[chk](er) = omuoOKa B KOMaH/Ie
HET OTBETa = CHUHTAKCHUYCCKasd WIN KOMMYHUKAIIMOHHAA

omuoOKa b0 HEBEPHBIN apec

- pa3[[eﬂPITeJ'[beII71 CHUMBOII, OGO?)H&‘*I&HOHII/I?I npuemMm KOppeKTHOfI KOMaH/IbI
pa3[[eﬂPITeJ'[beII71 CHUMBOIJI, 0603Haqa}01111/n71 nepegavy HeBepHOﬁ KOMaH/IblI

-~y =
1

AA - niecTHaUaTepuuHbli agpec Moayns B quanasone ot 00 o FF

[chk] - JIByXCHUMBOJIPHOE IIECTHAIIIATEPIYHOE 3HAYEHIE KOHTPOIHHON CYMMBI
(ucmone3yeTcs, ecIu KOHTPOJIbHAS CyMMa pa3pericHa)

(cr) - cuMBOJ Bo3Bpara kapetku (0x0D), ucmons3yeMblil B KauecTBe MpHU3HAKa

KOHIIa KOMaHbI
= Ilpumep:
IIpounraTts nms momyns 01:

KOMaH1a - $01M(cr)
OTBET - 101HMICKBD(cr)

5.4. KOMAH/IbI IOBBIHIEHUA HA/IEZKHOCTH CUCTEMBI

54.1. ~**

= HasHaueHnue: Ynpasisiollee yCTpOUCTBO B HOpME

= Omnucanne: CooOliaer BceM MOIYJSIM CHUCTEMBI O TOM, YTO YIPABISIOIIEE YCTPOHCTBO (KOHTPOJUIEP, KOMITBIOTED)
paboTaeT B MTATHOM PEKIME.



= CHUHTaKCHC: ~**[chk](cr)

~ - pa3euTe bHBIA CHMBOI

[chk] - JIByXCHMBOJIPHOE MIECTHAIIATEPHYHOE 3HAaUeHHE KOHTPOJIHHON CYMMBI
(ucmonp3yeTcs, €cIM KOHTPOJIbHAS CyMMa pa3perieHa)

(cr) - cuMBOJ Bo3Bpara kapetku (0x0D), ucrmonp3yemslil B kKauecTBE IpHU3HAKa

KOHIIa KOMaHAbI

= QOrtser: 0e3 oTBeTa
= [lpumep:

[MomaTs KOMaHIy “KOHTPOJUIEP B HOPME™:

KOMaHJa - ~**(cr)
OTBET - 0e3 oTBeTa

5.4.2. ~4A40

= Haznauenue: UreHue cTraTryca MoayJist

= Onucanue: [Ipou3BoaUT YTEHHE CTAaTyca aJpecyeMoro Mojyss. [Ipu HapylieHHH HOPMAaTbHOW PabOTHI YMPABISIOLIETO
YCTPOMCTBA CHUCTEMbI W TPH HCTEUCHHHM WHTEPBAJa BPEMEHH CTOPOXKEBOIrO TaiiMepa BeIylIero ycTpoiictBa, paboTa
KOTOpOro OblTa pa3peliena, cTaTyc MOy puMeT 3Hadenne 04.

= CHHTaKcuc: ~AAO0[chk](cr)
~ - pa3aenuTeabHbIA CUMBOI
AA - niecTHaUaTepUuHbIi agpec Moayns B quanasone ot 00 o FF
[chk] - JIByXCHMBOJIBHOE LIECTHAIATEPUUHOE 3HAUEHUE KOHTPOJIBHON CyMMBI
(ucnonb3yercs, eciii KOHTPOJIbHASI CyMMa pa3peleHa)
(cr) - cuMBOJ Bo3Bpara kapetku (0x0D), ucmons3yemblil B KauecTBe MpHU3HAKa

KOHIIa KOMaH/IbI

=  OrtBeT: !AASS[chk](cr) = KOMaH/Ia BBIIIOJTHEHA YCIEITHO
?AA[chk](er) = oImrOKa B KOMaH/IE
HET OTBETa = CHUHTAaKCHUYCCKas NI KOMMYHUKAIIMOHHA OIJ_II/I6K8.
1100 HEBEPHBIN apec MOIyIIs

! - pa3Z[CHHTGHbHBIﬁ CHUMBOIJI, 0603Haqa}0m1/1171 npueMm KOppeKTHOﬁ KOMaH/IbI
? - pa3Z[CHHTCHBHBIﬁ CHUMBOIJI, 0603Haqa}0m1/1171 nepegavy HeBepHOﬁ KOMaH/IblI

AA - nIecTHaUaTepuuHbli agpec Moayns B quanasone ot 00 o FF

SS - kox craryca moxyis. Eciim SS=00, To Bce B HOpMe, a ecitt SS=04, To nMeTno
MecTO cpabaThIBaHUE CTOPOKEBOTO TaiiMepa BEAyIIEro yCTpoicTBa.

[chk] - JIByXCHUMBOJIPHOE MIECTHAIIIATEPHYHOE 3HAYEHIE KOHTPOIBHON CYMMBI
(ucmonp3yeTcs, €CIM KOHTPOJIbHAS CyMMa pa3perieHa)

(cr) - cuMBOJ Bo3Bpara kapetku (0x0D), ucrmonp3yeMblil B KauecTBE IpHU3HAKa

KOHIIa KOMaH/IbI

= [lpumep:

CuutsiBaHue cTaTyca MoAymst ¢ Homepom 01.

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

54.3. ~AA1

= Hasnauenue: COpoc craTyca MOIYJIS.

= Omnucanue: [IponsBoaut copoc agpecyemoro moayssi. Eciu craryc monysns paBen 04 monbs30BaTesb JOIDKEH OCYIIECTBUTh
cOpoc craryca MOIyis U yOeanuThes, UTo cTatyc Moayis paseH 00.

= CHUHTaKCHC: ~AA1[chk](cr)



~ - pa3,[[eHPITCJILHLII>i CHUMBOIJI

AA - HiecTHaJUaTepUUHbIN aapec Monyis B auanaszone ot 00 no FF

[chk] - JIByXCHMBOJIPHOE IIECTHAIIATEPHYHOE 3HAaUEHIE KOHTPOJIHHON CYMMBI
(ucmonp3yeTcs, €cIM KOHTPOJIbHAS CyMMa pa3perieHa)

(cr) - cuMBOJ Bo3Bpara kapetku (0x0D), ucrmonp3yeMblil B KauecTBE IpHU3HAKa

KOHIIa KOMaHAbI

Ortger: !AA[chk](cr) = KOMaH/Ia BBITIOJIHEHA YCIIEIITHO
?AA[chk](er) = omuoOKa B KOMaH/IE
HET OTBETa = CHHTAaKCHYECKasl WIH KOMMYHHKAIIMOHHAS OITHOKa

100 HEBEPHBIN afpec MOIyJIs

! - pa3AenuTeNbHEI CHMBOJ, 0003HAYAIOMIN TPHEM KOPPEKTHON KOMaH/IBI
? - pa3AenuTeNbHBIA CUMBOJ, 0003HAYAIOIINI ITepeiady HEBEPHOH KOMaH IbI

AA - IIeCTHAAaTepHYHBIH agpec Moayis B auana3zone ot 00 mo FF

[chk] - JBYXCHMBOJIPHOE IIECTHAIIATEPHYHOE 3HAaUeHIE KOHTPOJIHHON CYMMBI
(ucnonb3yercs, eciii KOHTPOJIbHASI CyMMa pa3peleHa)

(cr) - cuMBOJ Bo3Bpara kapetku (0x0D), ucrnons3yeMslil B kauecTBe MpU3HaKa

KOHIIa KOMaHAbI
Ipumep:
OcymecTBUTE cOpOC cTaTyca MOmyIisi ¢ HomepoM O1.

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

5.4.4. ~AA42

Hasnauenue: urenue HACTPOCK CTOPOIKEBOI'O TaﬁMepa BEAyLICTO YCTpOﬁCTBa.

Omnwucanue: [Ipowm3BoAWT dUYTEeHHWE CTaTyca W 3HAUYCHHWS BPEMEHHOTO HWHTEpPBAJIa CTOPOXKEBOTO TaiiMepa BeEIyIIEro
YCTPOHCTBA aIpecyeMoro MOAYJIA. JTOT MPOTPaMMHO PEaIn30BAaHHBIA TaliMep MpedHa3HAa4YeH Ui KOHTPOJS COCTOSHUS
YIOPaBIAIONIETO KOHTpoyiepa (KoMmmbioTepa) cucteMbl. Ilocie akTuBm3ammm (3alycka) CTOPOXKEBOTO —Taiimepa
YOPaBIAIONUN KOHTpoIIiep (KOMITBIOTEpP) JOJDKEH OCYMIECTBHTH €ro cOpoc KOMaHIOW ~** 110 MCTE4eHUs CTOPOKEBOTO
nHTepBana. [IpuHATas MomyneM KoMmaHAa ~** BBI3BIBaeT COpPOC CTOPOXKEBOTO TaiiMepa W ero mepesamyck. Jlims
yIpaBJeHus] pabOTON CTOPOXKEBOTO TaiiMepa BEIYIIEro yCTPOWCTBA M YCTAHOBKH CTOPOKEBOTO MHTEpBasa, HEOOXOAUMO
ucnonb3oBaTh komaHny ~AA3ETT.

CuHTaKcuc: ~AA2[chk](cr)

~ - pa3ieUTENbHBINA CUMBOI

AA - IIecTHaIATepUUHbBIN aapec Moays B auanazone ot 00 go FF

[chk] - JIByXCHMBOJIBHOE IIECTHAIIIATEPUYHOE 3HAaU€HHE KOHTPOJIBHON CyMMBI
(ucnonp3yercs, eciii KOHTPOJIbHASI CyMMa pa3peleHa)

(cr) - cuMBoJI Bo3Bpara KapeTku (0x0D), ncronp3yemslii B KauecTBe IIPH3HAKa

KOHIIa KOMaHAbI

Ortser: 'AASTT][chk](cr) = KOMaH/Ia BBHITIOJHEHA YCIECITHO
?AA[chk](cr) = ommnOKa B KOMaH/Ie
HET OTBETa = CHUHTaKCHYECKasi MM KOMMYHHKAI[HOHHAsS OIINOKa

00 HEBEPHBIHA apec MOAYIIS

- pa3leNUTeNbHBIN CUMBOJI, 0003HAYAIONINI TPUEM KOPPEKTHOH KOMaH/Ibl
pa3leNuTeNbHBIA CUMBOJI, 0003HAYAIOUIMHI MTepeaady HEBEpPHOH KOMaH/IbI
AA - IIeCTHaIIATepUYHbBIN aapec Moays B auanazone ot 00 go FF

S - NpU3HaK PabOTHI CTOPOXKEBOTO TaiiMepa BelyIIero ycTpoiicTna:

S=0 - cropoxeBoii TaliMep GJIOKMPOBaH,

S=1 - cropoxeBoii TaliMep aKTUBH3HPOBAH.

o =
1

TT - JIBYXCHUMBOJIbHOE II€CTHaAaTepuuHoe yncio B quanasone ot 00 no FF,
ompenessIolee 3HaYCHNE HHTEpBalla CTOPOKEBOT0O TaliMepa ¢ pa3pemierueM 0,1c.

[chk] - JIByXCHUMBOJIPHOE MIECTHAIIIATEPIYHOE 3HAYEHIE KOHTPOIHHON CYMMBI
(ucmonp3yeTcs, €CIM KOHTPOJIbHAS CyMMa pa3perieHa)

(cr) - cuMBOJ Bo3Bpara kapetku (0x0D), ucronp3yeMblil B KauecTBE IpHU3HAKa

KOHIIa KOMaH/IbI



= [lpumep:

CuuThIBaHHE HACTPOEK CTOPOXKEBOTO TaiiMepa BEeAyIIEero yCTPOoHCcTBa MOyl ¢ HoMepom 01.

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

PesynbTaT: cTOpOXKEBOM TaliMep BEAYIUEro yCTpoilcTBa Moayiss ¢ HoMepoM 01 aKTHBH3MPOBAH, €0 CTOPOXKEBOM
uHTepBan paseH 3¢ (0,1*30=3).

5.4.5. ~AA3ETT

= HasHaueHue: ycTaHOBKA CTaTyca M 3HAYEHHS HHTEPBaJa CTOPOXKEBOTO TaiiMepa BEIyIIero yCTpoicTaa.

= Onucanne: [IponM3BOANT YCTAHOBKY CTaTyca M 3HA4eHHs HHTEpBaja CTOPOXKEBOIO TaiiMepa BeIylero yCTpOHCTBa
aZpecyeMoro Momyis. OTOT IPOrpaMMHO pEaTn30BaHHBI TaliMep NpelHa3Ha4yeH JUIi KOHTPOJS COCTOSHHSA
YIPaBIAIONIEr0 KOHTpoijiepa (KOMIbIOTepa) cucTeMbl. Ilocie akTuBM3amuu (3allycka) CTOPOXKEBOIO TaiiMepa
YIPaBJSIIOIIMKA KOHTpOJUIEp (KOMITBIOTEP) AOJDKEH OCYLIECTBHTH €ro cOpoc KOMaHIoW ~** 110 MCTEYEHUs] CTOPOIKEBOTO
uHTepBana. [IpuHsTas MoxyieM KoMmaHzaa ~** BbI3bIBaeT cOPOC CTOPOXKEBOro TaiiMepa M ero mnepesamyck. st ureHus
cTaTyca M 3Ha4YCHHUs CTOPOIKEBOTO HHTEPBaJIa 3TOro TaiiMepa HeoOXOIMMO HCIIONIB30BaTh KOMaHIy ~AA2..

= CHUHTaKCucC: ~AA3ETT][chk](cr)
~ - pa3aenuTENbHBIA CHMBOI
AA - HIECTHAAIATEPUYHBIN afgpec Moyl B quama3one ot 00 go FF
P P y
E - MPHU3HAK PabOTHI CTOPOKEBOTO TaliMepa BeIyIIero yCTPOHCTBa:

E=0 — (6moxmpoBKa) paboTa CTOPOKEBOTO TakMepa OIOKHPYETCS
E=1 — (axkTuBH3a1HMs1) paboTa CTOPOKEBOIO TaliMepa pa3pemaeTcs

TT - JIBYXCUMBOJIbHOE II€CTHAAIaTepuuHoe uncio B quana3one ot 00 no FF,
onpenessolee 3HaYeHHEe HHTepBajla CTOPOXKEBOIo TaliMepa ¢ paspeuieHuem 0,1c.

[chk] - JIByXCHMBOJIBHOE IIECTHAIIATEPUYHOE 3HAaU€HHE KOHTPOJIBHON CyMMBI
(ucnonb3yercs, eciii KOHTPOJIbHASI CyMMa pa3pelieHa)

(cr) - cuMBoJI Bo3Bpara KapeTku (0x0D), ncrnonp3yemslii B KauecTBe IIPH3HAKa

KOHIIa KOMaHIbI

=  OrtBeT: !AA[chk](er) = KOMaH/Ia BBHITIOJHEHA YCIECITHO
?AA[chk](er) = omrOKa B KOMaH/IE
HET OTBETa = CHUHTaKCHYECKasi MM KOMMYHHKAI[HOHHAsS OIINOKa

00 HEBEPHBIHA apec MOAYIIS

- pa3leNUTeNbHBIN CUMBOJI, 0003HAYAIONINI ITPUEM KOPPEKTHOI KOMaH/IblI

o =

- pa3leNuTeNbHBIA CUMBOJI, 0003HAYAIOUINHI MTepeaady HEeBEpPHOH KOMaH/IbI
AA - nIecTHaUaTepuuHbli agpec Moayns B quanasone ot 00 no FF
[chk] - JIByXCHUMBOJIBHOE HIECTHAAATEPUUHOE 3HAUEHHE KOHTPOJIBHON CyMMBI
(ucnonb3yercs, eciii KOHTPOJIbHASI CyMMa pa3peleHa)
(cr) - cuMBOJ Bo3Bpara kapetku (0x0D), ucmons3yeMblil B KauecTBe IpHU3HAKA
KOHIIa KOMaH/IbI
= IIpumep:

Jna monyns ¢ HomepoMm 01 3amycTuTh cTOpOXKEBOM TaiiMep BeAyILIEro YCTPOMCTBA U YCTaHOBHUTH CTOPOKEBOU
HHTepBa 3c.
KOMaHJa - ~01311E(cr)
OTBET - 101(cr)



6. HHOOPMALIUA JIIA 34KA3A4

HL-KBDS56RS/x/x/x

- T 7,

ba3zosan eepcusa nynroma onepamopa

membpaHHas knasuatypa 30 knasuw (mMatpuua 5x6), ans MK, nitepdenc RS-485/RS-232, cuctemon komaHg, B ASCII
HL-KBD56RS/IP/S ¢opmare ( npotokont DCON), nuTaHue OT BHELIHEro UCToYHMKa 10-36B), LUTOoBOE UCMOMNHEHWe Kopnyca, 3awmuTa
nepeaHen naHenu IP54, matepman kopnyca antoM1UHUiI

Onuuu 0214 3aKa3a npu OmKJI0OHEHUU om oazoeoi eepcuu
/IP | wuToBOE MCNonHeHWe Kopryca, 3almTa nepeaHen naHenu IP54

/T | "HactonbHoe" ucnonHexwue kopnyca (IP20)

/S | nocraska c MeMBpaHHOM KnaBmaTypoii C "pUCYHKOM" NPOU3BOANTENS

/K | noctaska c MmemBpaHHoi knasuaTypoi ¢ "pucCyHKOM" 3aKasuvka

/A | noctaska c cuctemon komang B ASCII oopmate ( npotokon DCON)

/M | noctaska c npoTtokoniom o6meHa MODBUS RTU SLAVE

000 «XOJIUT MHaiita CucteMc» OCTaBIISET 3a cO00M MPAaBO U3MEHAThH TAHHOE PYKOBOJICTBO MOJIb30BATENS U
Mo uduIpoBaTh U3enus 0e3 yBeIOMICHHS OKyaTeseH.

000 «XOJIUT [qitita Cucremc» He HeceT KaKOH-TM00 OTBETCTBEHHOCTH 3a pE3yJbTaT MCIOJIb30BaHMS,
nHGOpPMALIUU TIPEICTABICHHON B HACTOSIIEM PYKOBOJCTBE, IMMOCKOJIHKY HEBO3MOXKHO T'apaHTHUPOBATh, YTO JaHHOE H3JICIIHC
TIPUTOJTHO JUTS BCEX LeNei, B KOTOPBIX OHO MOKET IPUMEHSTHCS ITOKYIIaTEeNIeM.



