OcHoeHble npuHYUNBL padombol

BazoBas mpommBka st Moyniei u y3moB Ha ocHoBe PIC18Fxxxx co3maHa , Kak yHUBepcalbHas IaThopma,
TIO3BOJISIOINAS TTOJYYUTh MOJTHBIN TOCTYII 10 MOCIIEA0BATENIFHBIM KaHaJIaM KO BCEM PecypcamM MHKPOKOHTPOJIEPOB
PIC18FxxXX M HE3aBUCHMO M IIPO3PAayHO OT 3TOrO 3arpy’KaTh U BBIIOJHATH IPOrPaMMBI [10JIb30BATEIIS.

B 3aBHCHMOCTH OT THIIa, MOLYJIb/y3€]l MOKET UIMETh OJIMH MJIM HECKOJIBKO ITOCIIEA0BATEIIEHBIX HHTEP(EHCOB.
Hoctym k pecypcaM MEKpOKoHTpoiiepa moanepxkuBaercs uepes UART (RS232/RS485/RS422 / USB) u 12C.
Taxxe mpoIInBKa MOIIEepKUBAET ocinenoBatensHeie uHTepdericel SPI m MicroLan B pexume macrepa.
ITpomBka obecnieunBaeT TpaH3uTHbIN nocTyn yepe3 UART (-b1) Ko BceM JOCTYIHBIM IpyruM UHTepdeiicam n
CJIE/IOBATENILHO KO BCEM Y3J1aM/MOJIYJISIM K HUM IOJIKIIOYeHHBIM. Hasure oJHOBpeMEHHO HECKOJIBKHUX MHTep(eiicoB
JIaeT BO3MOKHOCTh CO3/1aBaTh JIPEBOBUAHYIO CETEBYIO CTPYKTYPY U3 MHOTHX Y3JI0B/MO/YJICH U MHOTHX YPOBHEH.

B ciydae, korna y3en/monyns umeer asa UART-a, obecrieunBaeTcsi CHMMETPHYHBIN B3aUMHBIH JJOCTYIT OJHOTO K
npyromy. IIpu pabore ¢ UART ucnons3yercs nporokon MODBUS.

Kpome paboTsl ¢ nHTEpdelicamu, MPoIIBKa 00ecieuuBaeT B3auMOEHCTBHE CUCTEMBI C TIPOIPAMMOM T10JIb30BATEIISL.
Nmeetcs HaOOp MOIb30BATEIBECKIX BEKTOPOB, KOTOPHIE TIO3BOJIIIOT IIEPEIABaTh YIIPABICHNE K COOTBETCTBYIOIINM
00paboTarkaM COOBITHIA: COpOC, IPEPBIBaHMS BEICOKOE M HU3KOE, BpeMs, noxydenue mo MODBUS nensBecTHOMH
koMaHbl. Takxe uMeeTcst Habop MOAIIPOrpaMM, O3BOJISIONIHNX MTOJIB30BATENI0 U3 CBOEH IMPOrpaMMBbl 00paIaThCs K
nMeromuMcs naTepdeiicam Ui 10CTya B IpyrUe y3Ibl.

W3 BBIIECKa3aHHOTO BUHO, YTO €CTh TPH OCHOBHBIE BO3MOXKHOCTH MCIIOIB30BaHUS y371a/MOIYIIS C OTIMCHIBAEMON
MIPOLIMBKOM.

IlepBblii MyTH - 3TO UCIIOJIB30BAHKE OJHOTO M3 HHTEP(DEIHCOB IS MOITHOTO JOCTYIIa K pecypcaM MHUKPOKOHTPOJLIEPA.
[Tonp30Barens MOXKET HANPSIMYIO 00paIaThCs K MOPTaM BBOJA-BBIBOAA M y3l1aM MUKpokoHTposntepa( AL, VM,
TaliMepaM, KoMIapaTtopaM u T.A.). [Ipu 3Tom, 0OH BHadae HacTpauBaeT PEKUMBI HYKHBIX y3JIOB, @ IIOTOM IPOCTO
OIpaIINBaeT X COCTOSHUE. DTOT IyTh, TAKXKE, 00ECIIEYNBAET M MPOCTO TPAH3UTHBIA PEXUM, IJISI TOJTHOTO AOCTYTA K
pecypcaM y3i10B/MOAYJIeH HOAKIIOUECHHBIX K CMEKHBIM HHTep(eiicaM TpaH3UTHOTO y3Ia.

Bropoii nyTh - 3TO MCIIOIb30BaHKE MPOIIUBKH IS 3aTrPy3KH MPOTPaMMBbI [OIb30BATEINs, UL TIOCIECAYIOIIETO e
MOHOIIOIBHOTO BhIONHEHNUS. [Ipn 3TOM npomuBKa (haKTHIECKH SBISETCS IPOTPAMMATOPOM, a ITOJIb30BaTEIbCKAS
MIPOrpaMMa HOJHOCTBIO YIIPABIIACT y3JIOM/MOIYIIEM.

Tperuii myTh - 3TO KOMOMHANINS TOCTYIIa KO BCEM pecypcaM depes MOociIe0BaTeNbHbIN naTepdetiic ¢ padoToii
3arpy’KE€HHOH IIpOrpaMMBbl MOJIb30BaTel. [Ipu 3TOM 3arpy’keHHas MporpaMma MOTHOCTHIO YIPABIsIET paboTon
y37a/MoAyIIs, a yepe3 HHTep(ercr mpo3pavHo o0ecIeunBaeTCs JOCTaBKa MapaMeTpoB / JaHHBIX M JOCTYII B IPYTHE
Y3JIBI/MOYIIH.

Jast paboTsl ¢ 6a30BOI MPOIIMBKOH, pa3paboTansl obonouka 1 DLL paGoraroniue mox Windows .

O06onouka obecrieyrBaeT MOJTHBIN TOCTYI K pecypcaM y3i10B / Moayineit noaxintoueHHbIx yepe3 UART n y3nos /
MO/JTyJIeH MOJKITIOYEHHBIX K MPEIBIAYIIIM Yepe3 CMEXHbIE HHTEP(ENCH.

Taxoke oHa MO3BOJISIET JIETKO 3aHOCHUTH MPOTpaMMbl 1osib3oBaTesst B0 FLASH mamsTh J11060r0 U3 MoJKIIOYeHHBIX
y3JI0B / MOAyJieit , BKITIOUAsi MOJLYJIH HOAKIIIOUYEHHBIC Yepe3 CMEXKHbIE HHTeP(EUChI.

DLL mo3BossieT co3maBaTh COOCTBEHHBIC TPOrpaMMBbI o] Windows /i1t B3aUMOACHCTBHS ¢ 00bEKTaMU
yHIpaBJeHus/coopa JTaHHBIX.

OTOT JOKyMEHT OTpakaeT CBONCTBA MPOIINUBKH, U HE COJEPIKUT CBEICHUHN O CIIEN(UIECKIX CBOWCTBAX KOHKPETHOTO
npudopa 1 pecypcax HCHONIB3yeMOro MUKPOKOHTpoJuiepa. [Tpu paborte ¢ KOHKpETHBIM IPUOOPOM, MOJIB30BATEIIO
MOTYT MOHa/IOOMTHCSI ONMCAHUSI HA COOTBETCTBYIOUIMH IPHOOP U UCIIONIB3yEMBbIIl MUKPOKOHTPOJLIED .



Paooma c UART (RS232, RS485, RS422, USB).

Ecmm B Moaye/y3ine mpexycMoTpeH XoTs Ob1 onuH u3 nHTepdeiicoB :RS232, RS485, RS422, USB , koTopsie
noxt04eHs! Ko BerpoeHHoMy UART |, To mpommBka nognepxuBaeT paboTy ¢ 3TUMH HHTep(elicaMt 110 IPOTOKOITY
MODBUS wu B kauecTBe MacTepa H B KaduecTBe slave-y3ia.
[pu pabore xauectse slave-y3ma MODBUS, nognepxuBaercs o0paboTka 17 komaH[, 00ecneunBaromnX MOTHBIH
JOCTYTI KO BCEM BHYTPEHHHM pecypcam, BKIFoUas 3amich/Bepudukanuto nporpammuoir FLASH mamsTu, noctym B
Jpyrue nHTepQencHble KaHaibl U T.A4. [Ipy mpueme n oTnpaBKe MaKeTOB aBTOMAaTHYECKN TIPOU3BOJUTCS MOJCUET U
mnposepka CRC16.
Komanowi, npuxooawue no npomoxony MODBUS, ons pabomul ¢ 6HympeHHUMU PeCyPCam, UCHONb3YION RPAMYIO
aopecayuio pecypco8 MUKpOKOHMpOiepd.
B monyne/y3ne MmoxkeT ObITh jiBa He3aBucuMbIX UART. B aToM ciydae 00a kaHaia NOJTHOCTHEO HE3aBUCUMEBI U
paBHOMpaBHEL T.e. uepe3 HUX MOXKET OJJHOBPEMEHHO U MPO3PAYHO OCYILECTBIATHCS TOCTYI K OJHUM U TeM XKe MU K
pasHbIM pecypcam Moy / y3na. Tak jke npolrBKa o0ecrieuuBaeT B3aMMHBIH M CHMMETPUYHBIH JJOCTYII OT OJHOTO
KaHaJa K Apyromy.
Jst paboThI ¢ K&KIBIM KaHAJIOM, B TAMSATH MHKPOKOHTPOJUIEPA OTBOANTCS OTACNBHBIN Oy(ep npuema/nepenadn u
KOMIUIEKT YIPaBIISIOIUX PETUCTPOB:
e a1 UARTI1 Oypep => RAM(0x500...0x5FF), REG_MODBUS1 => RAM(0x053);
e mmt UART2 Oydpep = RAM(0x600...0x6FF), REG_MODBUS2 => RAM(0x073).
PexunmMamMu paboTHI KOXXJI0TO KaHalla YIPaBISIFOT COOTBeTCTRYomMe peructpsl REG._ MODBUSK:
REG_MODBUSx<7>=1 uzaer npuem TeJerpamMmsl,
REG_MODBUSx<6>=1 uzaer nepenaya TeaerpaMMsl,
REG _MODBUSx<5>=1 TenerpamMmMa npHHITa-rOTOBa K 00paboTKe
REG_MODBUSx<4>=1 koHTpoJuIep FOTOB K IpUEMY HOBOIl TeerpaMMbl
REG_MODBUSx<3>=1 no6aBurs k tenerpamme CRC16,npenars u nomy4uts oTBeT, npoBeputs CRC16
REG_MODBUSx<2>=1 coBnazaeHue IUPKYISIPHOTO agpeca
REG_MODBUSx<1>=1 conaneane ADR_ MODBUS
REG_MODBUSx<0>=1 coBnanerne KoHTponbHOH cyMMbI (CRC).
B cootBerctBun ¢ nporokorom MODBUS, oOmen nHpOpManueii Mexry MacTepoM U slave IPON3BOAUTCS MaKeTaMH
TOJIBKO IT0 MHUIIMATHBE MacTepa. T.e. slave ToNbKO 0TBEYaeT MacTepy Ha €ro 3alpoCkl. 3a MakeT IPHHUMAETCS Tr00ast
mocJieToBaTeNNbHAS Tiepeiada JaHHBIX, CIeAYIoNIas Mmocye may3sl He MeHee 3.5 OalT Ha TeKyIled CKopocTH 0OMeHa, ¢
nay3amu Mexay 6aliTamu He Oosee 1.5 Oaiit, n 1o Omwkaiinield nayssl Oonee 3.5 GaidT.
[Makets! nuHHee 256 Gaiit urHopupyrorcs. [lpuuem unciom 256 orpanuyeHa oouias AauHHA nakera. [lockosbKy B
KaX[IbIi OT/JIETIbHBI MOMEHT BpeMEHH KOHTpoJuIep paboTaeTt 1nOo0 Ha IpueM, MO0 Ha Iepeiady, HCIOJIB3YeTCs OJIUH
Oydep U I preMa | IS IepeIavH.
[Mocne moboro Buna copoca kourposutep HactpauBaeT UART (-bI) Ha ckopocTH oOMeHa U ajpeca y3J0B
COOTBETCTBYIOIINE 3HAUCHUSIM 3aHeCeHHBIM B staeiikn EEPROM :
e a1 UARTI1 ckopocts o6Mena => EEPROM (0xOFC, 0xOFD), aapec = EEPROM (0x0FF);
o a1 UART2 ckopocts 0OMeHa => EEPROM (0x0F6, 0x0F7), anpec => EEPROM (0x0F9).
CunranHble 3HAYCHUS CKOPOCTH 3arpyxarorcs B SPBRGxXx 1 MoryT OBITh OIIepaTHBHO W3MEHEHEI.
Anpeca 3arpyxatorcs B RAM(0x052)<=UART1 u B RAM(0x072)<=UART2 u To’)€ MOTYT OBITh H3MEHEHBI.



Paboma ¢ kauecmee Slave ycmpoiicmea ¢ cemu MODBUS.

ITepBsIit GaiiT B makeTe 3ampoca MacTepa - Bceraa azapec slave-yzma. Bropoii - komanna. [lanee, kKak npaBuiIo, HAYT ABa
GaiiTa ampeca pecypca BHyTpH KOHTPOJUIEpA - CHadasla CTapIini, TOTOM MITQAIINN.

Aodpecauus enympennux pecypcog npu docmyne no MODBUS npamwas.

Crenyrommii 6aiiT makera B OOJIBIIMHCTBE KOMAHA 3TO YHUCIIO YUTAEMBIX/3aIINCHIBAEMBIX OANT JAHHBIX.

OOpartuTe BHIMaHHE — apeca Uil pa3INdHBIX HHTepdeiicoB (ecnu B mpudope mmeercs, k mpumepy, 1 UART u 12C)
WHAMBHIYAJIBHBI U XPaHITCS B Pa3HBIX sYeHKaX M MOITOMY MOTYT, KaK COBIaJIaTh, TaK U ObITh pa3HbiMu. Kpome
CBOET0 MHIMBHYAJILHOTO ajipeca 00pabaThiBalOTCS KOMaH/IbI C IUPKYJISIPHBIM a/ipecoM, paBHbIM 0. DTo yI00HO Aist
repeiaun MacTepoM MHQopManuu Bo BCe Y31kl OJJHOBPEMEHHO.

[Tocnennue 2 Gaiita makera BCera MHTEPIPETUPYIOTC Kak KoHTposibHas cymma CRC16. [Ipu neconagennu CRC16
3anpoc MacTepa UTHOPUPYETCsl, OTBETHBIN nakeT He hopmupyercs. Tak ke oTBeT He (OPMUPYETCSI Ha 3aIPOCHI C
LUPKYJSIPHBIM a/IPECOM T.€. IPpU paboTe ¢ UUPKYJISIPHBIM aJPECOM UMEIOT CMBICI TOJILKO KOMAaH/Ibl 3aIHCH.

Ecmm anpec y3na conan 1 CRC16 cooTBeTCTBYeT MakeTy, TO MPOU3BOAUTCS pa3dop KoMaHsl. B aToM ciryuae
KOHTpOJUIEp J1O0 JacT COOTBETCTBYIOIINI 3aIIPOCY OTBET, JTHOO KBUTAHIIHIO C KOJOM omuOku. Onrinbka BeIgaeTcs Ipu
IpreMe HeCyIIeCTBYIOIEH KOMaHABI(eCIn He pa3pelieHa o0paboTKa TelerpaMMBl B ITOJIb30BATEIILCKON IPOTrpaMMe)
WJIN HECOOTBETCTBHH ITapaMETPOB 3ampoca kKoMauze. Harmpumep: B KoMaHzie 3allicH yKa3aHo, 4To OyaeT
3ammmChIBaThCS 5 0aiiT, a mepenano 6 OalUT TaHHBIX.

B oTBeTHOM makeTe KOHTPOJUIEP COXpaHIET CTPYKTYpY 3ampoca. [lepBrrit OaifT oTBeTa 3TO CBOM aapec. Bropoit kox
komanibel. Tpetuii 1 4eTBepTHIit aapec pecypca. [1saThIil Konn4ecTBo OalT YNTaEeMbIX/3aIIMCHIBAEMBIX TAHHBIX WITH
HOMep Outa B 6uToBbIX onepauusx. [locnenuue 2 6aiita 3T0 CRC16 nocunraHHOE KOHTPOJUIEPOM JAJIsl OTBETHOTO
naketa. [Ipu oGHapy» eHHH HECOOTBETCTBUS MTapaMeTPOB KOHKPETHOI KOMaH bl WM IIPU HECYLIECTBYIOIIEH KOMaHe,
KOHTpoJuIep (OPMUpPYET KBUTAHLIUIO 00 olmMOKe: MepBBIil OalT - CBOIT ajipec, BTOPOi KOMaH/a 3arnpoca ¢
YCTaHOBJICHHBIM B “1” cTapinM OMTOM, TPETHH - KOJ OIIMOKH, YeTBEPThIH-IATHIN OaiThl - CRC16.

Paboma konmponnepa ¢ kauecmee macmepa é cemu MODBUS.
Ecim MEKpOKOHTpOIUIEPY HE 3ampernieHa padoTta ¢ KoHKpeTHbIM kKaraioM (REG MODBUSx=0x00),
TO MPU OTCYTCTBHU OOMEHOB I10 IIMHE OH BCETla HAXOJUTCS B TOTOBHOCTH K IIPUEMY TEJIETPaMMBI B pexknMe slave-
y31a (REG_ MODBUSx=0x10).
Juis popMHpOBaHUSA MacTep-TeIeTPaMMBI HEOOXOIUMO:
®  [Ipu HEOOXOJMMOCTH, OKAAThCS 3aBeplleHus TeKymux oomenos > REG MODBUSx=0x10 ;
®  [Ipu HEOOXOJMMOCTH, IPHOCTaHOBUTE padoty ¢ MODBUS , 3ancaB B8 REG. MODBUSx=0x00 ;
®  DPa3MECTUThH OTIPABIISIEMYIO TEJIETpaMMy B COOTBETCTBYIOIIEM KaHairy Oydepe oomena MODBUS
e 3a”ectH B peructp N TXx <= uncno 6aiiT macrep-renerpammel MODBUS 6e3 CRC16 ;
e  pazpeumnts nogcuer CRC16 u otnpasky mactep-tenerpammsl + CRC16, 3anucas REG. MODBUSx=0x08 ;
®  KAaTh OTBETHYIO TelerpamMmy, mposepsisi -> REG. MODBUSx
=0x11(CRC=0K)
=0x10(CRC=BAD)
=0x18(HeT OTBETHOH TelerpaMMBbl)
IMomydaeHnas TenerpaMma pa3merieHa B Oy(epe COOTBETCTBYIOIIEM HOMEPY KaHaa.
B REG_MODBUSx <0> no cnexyromero ooMeHa xpanutcs npusHak cosmagerns CRC16 (1=cosmaio).
B RAM(0x56) uinu 8 RAM(0x76) - uncino npunsaTeix Oaiit Bkiroyas CRC16 ms kananoB UART1 u UART2
COOTBETCTBEHHO.



ADRMOD | COMAND | Adr Hi | Adr Lo N | DATA 1 ' DATA N | CRC Lo | CRC _Hi

Komanne! noanepkxnBaeMble POLINBKOM.

03h Read Holding Registers (uterne peructpoB turma 4)

04h Read Input Registers (ureHue peructpos Tuma 3)

10h Preset Multiple Registers (3amnce peructpos tuma 4)

70h KoMmaHJa yTeHne RAM (omepaTHBHOM MamMsATH KOHTPOJLIEpa)

71h KoMaH[a 3anmick RAM (omepaTHBHOM maMsATH KOHTPOJUIEPa)

72h KoMaHza yTeHne 6uta RAM (onepaTtuBHOM maMsaTH KOHTPOJUIEPA)

73h KoMaH/1a 3anuchk Outa RAM (omnepaTuBHOM MaMsITH KOHTPOJLIEPa)

74h komasja ytenue EEPROM (sHeprone3aBucumoi maMaTu JaHHbBIX)

75h komasja 3anuck EEPROM (sHepronesaBucuMoi naMsiTy JaHHBIX)

76h komasja utenne FLASH (mamstu nporpamm)

77h komasja 3anuck FLASH (mamstu mporpamm)

78h KOMaHJa YTeHHE HISCHTH(HUKAaTOpa KOHTPOILIepa

79h KOMaHJa MHULHAIU3au1 KOHTpoJuIepa

7Ah KoMaHza urenne muHsl [2C

7Bh KoMaHza 3anuch muHel 12C

7Ch koMauna OBMEH no mune SPI

7Dh komanaa OBMEH co cmexusiv kKaHaioM UART
03h -> Komanpna Read Holding Registers

ADRMOD 03h Adr Hi Adr Lo 0 N*reg CRC Lo | CRC Hi
orsér = 0

ADRMOD |  03h N*2 | data 1 Hi | datalLo | | dataNHi | dataNLo | CRC_Lo | CRC_Hi
04h -> Komanna Read Input Registers

ADRMOD 04h Adr Hi Adr Lo 0 N*reg CRC Lo | CRC Hi
oreT =

ADRMOD 04h N*2 datal Hi | datallLo : i dataNHi ; dataNLo | CRC Lo | CRC_Hi
10h -> Komanpna Preset Multiple Registers

ADRMOD | 10h | Adr Hi | Adr Lo | 0 | N*reg | N*2 | datal Hi | datal Lo ! ! dataNHi | dataNLo | CRC Lo | CRC_Hi
orger

ADRMOD 10h Adr Hi | Adr Lo 0 N*reg | CRC Lo | CRC_Hi
70h -> Komanga YTEHUE RAM

ADRMOD 70h Adr_Hi Adr Lo N CRC Lo | CRC Hi
orér

ADRMOD 70h Adr Hi | Adr Lo N DATA 1 ! ! DATA N | CRC_Lo | CRC_Hi
71h -> Kowanga 3A0IMCBRAM

ADRMOD 71h Adr Hi | Adr Lo N DATA 1 DATA N | CRC Lo | CRC_Hi
orger T

ADRMOD 71h Adr_Hi Adr Lo N CRC Lo | CRC Hi
72h -> Komanpa YTEHUE 6uta RAM

ADRMOD 72h Adr Hi | Adr Lo N Bit | CRC Lo | CRC Hi
OTBECT

ADRMOD 72h Adr Hi | Adr Lo N Bit | 0 / OFFh | CRC Lo | CRC_Hi




73h -> Komanga 3AIIUCH oura RAM

ADRMOD 73h Adr_Hi Adr Lo N_Bit 0/1...0FFh | CRC_Lo | CRC_Hi
OTBCT

ADRMOD 73h Adr Hi | Adr Lo N Bit | CRC Lo | CRC Hi
74h -> Komanga YTEHUE EEPROM

ADRMOD 74h Adr Hi | Adr Lo N CRC Lo | CRC Hi
orer =

ADRMOD 74h Adr Hi | Adr Lo N DATA_1 | | DATA_N | CRC_Lo | CRC_Hi
75h -> Komanga 3AOIMICB EEPROM

ADRMOD 75h Adr Hi | Adr Lo N DATA 1 ! ! DATA N | CRC Lo | CRC Hi
orser

ADRMOD 75h Adr Hi | Adr Lo N CRC Lo | CRC_Hi
76h -> Komanga YTEHUE FLASH

ADRMOD 76h Adr Hi | Adr Lo N CRC Lo | CRC_Hi
orgeTr =

ADRMOD 76h Adr Hi | Adr Lo N DATA 1 ! ! DATA N | CRC Lo | CRC_Hi
77h -> Komanga 3AOIMICBFLASH

ADRMOD 77h Adr Hi | Adr Lo 40h DATA 1 ! DATA 64 | CRC Lo | CRC Hi
orser

ADRMOD 77h Adr_Hi Adr Lo 40h CRC Lo | CRC_Hi
78h -> Komanjaa ureHne uieHTH(PHUKATOPA

ADRMOD 78h CRC Lo | CRC_Hi
orger =

ADRMOD |  78h d1 | .. | 1d252 | CRC_Lo | CRC Hi
79h -> Komanaa mHHIHATH3ALUsI KOHTPOJLJIepa

ADRMOD 7%h 55h 0AAh CRC Lo | CRC_Hi
7Ah -> Komanga YTEHHUE IIUHBI 12C

ADRMOD 7Ah Slave Adr | Word Adr N CRC_ Lo | CRC_Hi
orgeT ===

ADRMOD 7Ah | Slave Adr | Word_Adr N DATA 1 DATA N | CRC Lo | CRC_Hi
7Bh -> Komanpa 3AIIMCH IMHBI 12C

ADRMOD 7Bh Slave Adr | Word_Adr N DATA 1 | 1 DATA N | CRC Lo | CRC_Hi
orser

ADRMOD 7Bh Slave Adr | Word_ Adr N CRC Lo | CRC Hi
7Ch -> Komanpa OGMEH no wigpge SP

ADRMOD 7Ch cs 0 N Dout 1 ! ! Dout N | CRC_Lo | CRC_Hi
otser o

ADRMOD 7Ch cs 0 N Din 1 ! Din N | CRC Lo | CRC Hi
7Dh -> Komanga OBMEH co cmexxnbiM KaHaioMm UART

ADRMOD |  7Dh Tx1 | .. | TxN | CRCLo | CRC_Hi
OTEQ{ ___________________

Rx_1 | ' Rx M | CRC_Lo | CRC_Hi




®dopmat kBUTaHIUH 00 OIIHOKeE:

KBuTaHuust 00 ommoke

ADRMOD | Command+80h | N Error CRC Lo | CRC Hi

KO/bI OILINBOK

0x01-HecyuiecTByOMUN KO KOMaHbI
(loOpaTHTe BHUMaHKE, €CIM IAHHBINA Y3€/MOJIyNb HE MOAJCPKUBAET KaKOH-1100 pecypc, Harmpumep He
umeeT muHbl [2C, TO NpH COOTBETCTBYIONIEM 3anpoce Oy/IeT BblaaHa 9Ta OUINOKa)

0x02-myiMHHA TeserpaMMBl 3apoca He COOTBETCTBYET COAEPIKaHUIO KOMaH (b

0x03-3ampoc Ha 0 6aiit

0x04-3amporeHHOe KOJUYECTBO OalT OobIie ueM 249

0x05-HOMEp Outa >7

0x06-nombITKa 3alIMCU B HECYLIECTBYIOLUH aJipec

0x07-nomnbITKa YTEHUS 3aKPBITOrO pecypca

0x08-momsiTka 3anmcu Bo FLASH ne 64 6aiita

0x09-mombITKa 3anucH He ¢ Havaa Ooka 64 Oaiita

0x0A-mompITKa 3amwcy 3akpeIToit oomactn FLASH

0x0B-ommoka Bepudukanuu mocine 3amucu FLASH

0x0C-omuOka mpu npueme 00s3aTeNIbHOM mocieaoBaTebHocTd 55h 0AAh

0x0D-npu oOpamienun k xanany [12C muna 3ansara > 10mc

0x0E-kommu3us npu odmene no 12C

0xOF-ner curnana noareepxaennss ACK ot Slave-ycrpoiictsa 12C

0x10-cmexnbrit kanan UART 3anst
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03h Read Holding Registers (utenue peructpos tumna 4)
04h Read Input Registers (ureHue peructpos Tuma 3)

JlimHHA mMakeTa 3ampoca MacTepa Beeraa 8 Oair.
[pm npyroii ximHe 3amnpoca OyaeT OTIpaBieHa KBUTAHIUS C KOJOM OIIUOKH.

1-Anpec y3na

2-03h/04h

3-Crapmmuii Gaiit anpeca RAM kontpomiepa (ADR_Hi)
4-Mnaammii 6aiit anpeca RAM xonTpomiepa (ADR_Lo)
5-0

6-Uucno 3anpaimmBaeMbIX perucTpoB N

7-Mnanmmii 6aiir CRC

8-Crapmmii 6aiit CRC

OTH KOMaH/BI peaan30BaHbl Ui COBMECTHMOCTH C 000pyIOBaHHEM, IOAIEPKUBAIONIMM KoMaH 16! TpoTokona MODBUS.
[TockonbKy KOMaH/Aa OpHEHTHPOBaHA Ha 00OMeH ¢ 16-0utHeIME peructpaMu, RAM mpezncraBiseTcs, Kak
MOCJIEe0BATEIbHOCTE 16-OUTHBIX stueek. [IpuueM muaamuii 6aliT perucTpoBoil mapsl, pacmojaraercs o Miaamemy aapecy RAM.
[Ipu sTom azgpec peansHOil aueiiku RAM Oyner B 2 pasa Gosbllie ueM yKa3aH B KOMaHJE.
DTa KOMaHJa MO3BOJISET MOIYIHUTh TOCTYH U K peructpam cnenuansHoro HazHaueHus (SFR) PIC18Fxxxx
JUISL YIIPABJICHUS SIAPOM MHUKPOKOHTpoJIIepa u ero nepudepuei. Anpeca SFR-peructpos B PIC18Fxxxx
pacnonoxens! ¢ 0xF50...0xF80(B 3aBucumoctn oT THIIa MUKpokoHTpoitepa) 1o OXxFFF.
B komanze momyctumo 3aiasath 6ol agpec RAM ¢ 0x0000 o OXFFFF.
[pu yTeHnu peasbHO He CYIIECTBYIOIMX pecypcoB Oyner ynrarses 0.
UYreHne MaccuBa JAHHBIX TAPAHTHPOBAHO JACT HENPEPLIBHBIA MACCHB — BO BPEMSI UYTEHHS OJIOKA JAHHBIX BCE MPEPBIBAHUS
3anpenieHbl. CIeACTBUEM 3TOT0 MOXKET OBITh OTCTaBaHHUE CHCTEMHBIX YacOB, HO TOJIBKO MPH HEMPEPHIBHOM YTEHHH MAacCUBOB Ooiee
100 Gaiit 1 Ha ckopocTr 115200 1 BBIIIE (B 3TOM CIydae 4achl MOTYT OTcTaTh He 6onee 0.5% OT BpeMeHM HENPEPHIBHOTO YTEHHS).
OanHOYHOE YTeHHE MacCUBOB 10 249 6aiiT, nnu paboTa ¢ TAKUMH MAacCHBaMH Ha CKOPOCTAX nepenaun MeHse 115200 ne
OKa3bIBaeT Ha CUCTEMHBIC Yachl 3aMETHOT'O BIIMSHHSI.
KouaecTBo 3ampammBaeMbIX PEruCTPOB MOXKET OBITh OT 1 10 124.
[Tpm 3anpoce apyroro konudecTBa OyAeT OTIPaBJICHA TeJIeTpaMMa ¢ KOJZOM OIINOKH.
MakcuMallbHOE KOJTMIECTBO OalT OrpaHndeHo yuciioM 249 u3 3a pa3mepa nepeaaroriero 0ydepa pasaoro 256 Gaiir.

OTBET xkoutposuiepa Ha komanay 03h/04h
JITMHHA OTBETHOH TelerpaMMbl = YHCIIO 3allpallliBaeMbIX OaiT(mectoit 6alT 3ampoca *2) + 5 .
1006paTuTe BHUMaHKE, YTO MPU YTEHUH IIEPBBIM BBIJACTCS CTAPILIHil GaiiT perncTpOBOi Maphl, CISAYFOIINM M IIIHHA.

1-Anpec y3na

2-03h/04h

3-4HCII0 mepeaBaeMbIX 0aiT JaHHBIX

4-DATA RD{ADR Hi ADR Lo +1}

5-DATA RD{ADR _Hi ADR Lo }

6-DATA RD{ADR _Hi ADR Lo + 3}
7-DATA_RD{ADR_Hi ADR Lo +2}

N*2+2 -DATA _RD{ADR Hi ADR Lo + (N*2-1)}
N*2+3 -DATA RD{ADR Hi ADR Lo + (N*2-2)}
N*2+4 -Munagmmii 6aiit CRC

N*2+5 -Crapmmii 6aiir CRC

OTBET xkonrposuiepa Ha komanay 03h/04h TIPU OILINWBKE (HecooTBeTCTBHUM ITapaMeTPOB)
JlnvHHA KBUTAHIMK = 5 OaMT.

1-Anpec y3zna

2-83h/84h (koMaHIa cO B3BEJACHHBIM CTapIIUM OHTOM)
3-Kox ommbxu

4-Mnangmuii 6aiit CRC

5-Crapuuuit 6aiit CRC

! IIpu HecoBmagenun CRC B 3ampoce - 3ampoc MacTepa UTHOPUPYETCS , OTBETHBIN MakeT He GopMHUpyeTCs.
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10h Preset Multiple Registers (3anmce peructpos Tumna 4)

JlmHHA makeTa 3ampoca MacTepa = YHCIIO 3aluChIBAEMBIX OalT(ceapMoii OaiT 3ampoca) + 9 .
ITpu apyroii JutHe 3ampoca OyAeT OTIpaBieHa KBUTAHIHS C KOJOM OLINOKH.

1-Anpec y3na

2-10h

3-Crapumii 6aiit anpeca RAM xonTpomtepa (ADR_Hi)
4-Munaammii 6aiit anpeca RAM xonTpomiepa (ADR_Lo)
5-0

6-Uucno 3anpaimmBaeMbIX perucTpoB N

7-Yucno 3anpamuBaeMbIx OalT
8-DATA_WR{ADR Hi ADR Lo +1}

9-DATA_WR {ADR Hi ADR Lo }

10-DATA_WR {ADR Hi ADR Lo +3}
11-DATA_WR {ADR Hi ADR Lo +2}

N*2+6 -DATA_ WR {ADR_Hi ADR_Lo + (N*2-1)}
N#*2+7 -DATA_ WR {ADR_Hi ADR_Lo + (N*2-2)}
N*2+8 -Mnammmii 6aiit CRC

N*2+9 -Crapmmii 6aiir CRC

OTH KOMaH/BI peaan30BaHbl U1 COBMECTHMOCTH C 000pyIOBaHHEM, IOAIEPKUBAIOIIMM KoMaH 16! TpoTokona MODBUS.
Tlockonbky KOMaHIa OpHEHTHPOBaHa Ha 0OMeH ¢ 16-0uTHBEIME peructpamu, RAM npencrasinsercs, Kak
MOCJIEe0BATEIbHOCTE 16-OUTHBIX stueek. [Ipudyem muaamuii 6aliT perucTpoBoil mapsl, pacnojaraercs o Miaamemy aapecy RAM.
[Ipu sTom azgpec peansHOit aueiiku RAM Oyner B 2 pasa Gosiblle yeM yKa3aH B KOMaHJE.
DTa KOMaHJa MO3BOJIAET MOJYIHUTh TOCTYH U K peructpam cnenuansHoro HazHaueHus (SFR) PIC18Fxxxx
JUISL YIpaBJICHHS APOM MUKPOKOHTposuiepa u ero nepudepueii. Anpeca SFR-peructpos B PIC18Fxxxx
pacnonoxens! ¢ 0xF50...0xF80(B 3aBucumoctn oT THIIa MEUKpoKoHTpoitepa) 1o OXxFFF.
B komanze nomyctumo 3aiaBath jiroboi agpec RAM ¢ 0x0000 o OXFFFF.
[Tpw 3anmcy peasbHO HE CYIIECTBYIOIIMX PECYPCOB 3aliChIBaeMbIe JaHHBIC HUKY/ja HE IOMaayT.
CranTHas 3a0KCh MacCHBa JIAHHBIX TapaHTHPOBaHA — BO BPeMs 3amucy OJI0Ka IAaHHBIX BCE MpephIBaHMs 3anpelieHsl. CliencTBHeM
3TOTO MOJKET OBITh OTCTaBaHHE CHCTEMHBIX 4acOB, HO TOJIBKO IIPU HEMPEPHIBHOM 3amucu MaccuBoB Oosee 100 6aliT M Ha CKOPOCTH
115200 u BbImIe (B 3TOM ClTydae yackl MOTYT OTCTaTh He Ooiee 0.5% OT BpeMEHH HEMPEPLIBHOTO YTEHUS).
OauHOYHAs 3alMCh MacCUBOB 110 249 GaiiT, minu paboTa ¢ TAKUMH MacCHBaMH Ha CKOPOCTsX nepenadu Menbuie 115200 He
OKa3bIBAacT HAa CUCTEMHBIE YaChl 3AMETHOTO BIUSHHUSI.
KonmuecTBo 3anuchIBacéMbIX perUCTPOB MOXKET OBITH OT 1 10 124.
[Mpw 3anmcy apyroro xonudecTBa 6aiT OyaeT OTIpaBlIeHa TeJlerpaMMa ¢ KOJIOM OIIHOKH.
MakcuMallbHOE KOJTMYECTBO OalT OrpaHndeHo YucioM 249 u3 3a pazMepa MpHEMHOTO Oydepa paBHOTO 256 GailT.

OTBET xonTposiepa Ha komanay 10h
JInMHHA KBUTAaHIMK = 8 OaKT.

1-Anpec y3na

2-10h

3-Crapmmii 6aiit anpeca RAM xonTpomtepa (ADR_Hi)
4-Mnanmmit 6aiiT anpeca RAM xonrpoimtepa (ADR_Lo)
5- 0

6-Uwuco 3anmcansbix 6aiT (N)

7-Mnanmmnii 6aiit CRC

8-Crapmuii 6aiit CRC

OTBET xontpomnepa Ha komanay 10h 3anucs RAM I1PU OLIWBKE (HecooTBETCTBUY apaMeTPOB)
JImMHHA OTBETHOM TeNerpaMMel = 5 GaT.

1-Anpec y3na

2-90h (xomanzma 10h co B3BeIEHHBIM CTapIIIM OHTOM)
3-Kox ommubku

4-Mnanmmit 6aiit CRC

5-Crapuuuit 6aiir CRC

! TIpn mecoBnagennu CRC B 3ampoce - 3ampoc MacTepa HTHOPHPYETCS , OTBETHBII akeT He (hopMHUpYeTCsI.
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70h KoMaHAa uTenne RAM

JlmHHA MakeTa 3ampoca MacTepa Beeraa 7 Oair.
[Mpwm apyroii anuHe 3ampoca OyAeT OTIpaBiIeHa KBUTAHIUS C KOJOM OIIUOKH.

1-Anpec y3na

2-70h

3-Crapumii 6aiit anpeca RAM xonTpomtepa (ADR_Hi)
4-Mnaammii 6aiit anpeca RAM xonTpomepa (ADR_Lo)
5-Uucno 3anpamuBaeMsix 6aiT (N)

6-Mnaammnii 6aiit CRC

7-Crapmmuii 6aiit CRC

Anpec RAM untepnperupyercs kak peanbHbiii anpec RAM BryTpu PIC18Fxxxx.
OTa KOMaH/a MO3BOJISIET IOJIYYUTh JOCTYII U K peructpam crenuansaoro HazHadeHus (SFR) PIC18Fxxxx
JUISL YIIPABJICHAS SIIPOM MHUKPOKOHTpoOJIIepa u ero nepudepuei. Anpeca SFR-perucrpos B PIC18Fxxxx
pacnonoxens! ¢ 0xF50...0xF80(s 3aBucumoctu ot Tma mukpokonrposiepa) mo OxFFF.
B komanze momyctumo 3aaaBath moboit agpec RAM ¢ 0x0000 mo OxFFFF.
ITpum yTeHnu pearbHO HE CYIIECTBYIONINX pecypcoB OyaeT unrtatses 0.
UYreHne MaccuBa JAHHBIX TAPAHTHPOBAHO JACT HENIPEPLIBHBIA MACCHB — BO BPEMSI UYTEHMS OJIOKA JAHHBIX BCE MPEPBIBAHUS
3anpenieHbl. CIeACTBHEM 3TOr0 MOXET OBITh OTCTABaHHE CHCTEMHBIX YacoB, HO TOJIBKO IPH HENPEPHIBHOM YTEHHH MAaCCUBOB Oolree
100 Gaiit 1 Ha ckopocTr 115200 1 BBIIIE (B 9TOM CiIydae 4ackl MOTYT OTcTath He Oosee 0.5% OT BpeMeHM HEeNpephIBHOTO YTECHS).
OnMHOYHOE YTeHNE MAacCHBOB /10 249 GaiiT, wim paboTa ¢ TaKUMH MacCHMBaMHM Ha CKOPOCTSIX Iepenaun Menbine 115200 ne
OKa3bIBaCT HAa CHCTEMHBIC 4achl 3aMETHOI'O BIIUSHUS.

KonmuectBo 3anpammBaembix 6aiT MoxeT ObITh OT 1 110 249.
[Ipu 3anpoce npyroro xomamyecTBa OaiiT OyaeT OTIpaBiIeHa TeerpaMMa ¢ KOJOM OIMIMOKH.
MaxkcuMalibHOE KOIMYeCTBO OalT orpaHndeHo yucioM 249 u3 3a pazmepa nepexparomero Oydepa pasHoro 256 Gaifr.

OTBET konrposuiepa Ha komanay 70h urenne RAM
JInmMHHA OTBETHOM TelerpaMMBl = YHCIIO 3alpaniiBaeMbIX OalT(IIATEIH GalT 3anpoca) + 7 .

1-Anpec y3na

2-70h

3-Crapmuii Gaiit anpeca RAM konrtpomiepa (ADR_Hi)
4-Mnaammii 6aiit anpeca RAM xontposiepa (ADR_Lo)
5-Uucno 3anpamuBaeMbix 6aiT (N)
6-DATA_RD{ADR_Hi ADR_Lo}

7-DATA RD{ADR Hi ADR Lo +1}
N+5-DATA RD{ADR Hi ADR Lo +(N-1)}
N+6-Muaammwii 6aiit CRC

N+7-Crapmuii 6aiit CRC

OTBET xkontpomnepa Ha komanay 70h utenne RAM I1PU OLIUEBKE (HecooTBeTCTBUH apaMeTPOB)
JInMHHA KBUTAHIMK = 5 OaMT.

1-Anpec y3na

2-FOh (komanaa 70h co B3BEICHHBIM CTApIIHM OUTOM)
3-Kox ommbxu

4-Munapmmii 6aiitr CRC

5-Crapmuii 6aiit CRC

! IIpu HecoBmagenun CRC B 3ampoce - 3ampoc MacTepa UTHOPUPYETCS , OTBETHBIN MakeT He GopMHUpyeTCs.
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71h KoMaHa 3anuch RAM

JlmHHA makeTa 3ampoca MacTepa = YHCIIO 3aUChIBAEMBIX OalT(MATHIN OaiT 3ampoca) + 7 .
ITpu fpyroii JutHe 3ampoca OyAeT OTIpaBieHa KBUTAHIHMS C KOJOM OLINOKH.

1-Anpec y3na

2-71h

3-Crapmmii 6aiit anpeca RAM xonTpomtepa (ADR_Hi)
4-Mnaammii 6aiit anpeca RAM xonTpomiepa (ADR_Lo)
5-Uucno 3anucsiBaeMbix 0aiT (N)
6-DATA_WR{ADR_Hi ADR_Lo}
7-DATA_WR{ADR _Hi ADR Lo +1}
N+5-DATA_WR{ADR Hi ADR Lo +(N-1)}
N+6-Mnaammii 6aiitr CRC

N+7-Crapmmii 6aiitr CRC

Anpec RAM unTepnperupyercs kak peanbHbiii anpec RAM BryTpu PIC18Fxxxx.
DTa KOMaHJa MO3BOJISET MOMYIHUTh TOCTYH U K peructpam cnenuansHoro HazHaueHus (SFR) PIC18Fxxxx
IUISL YIpaBICHHS APOM MUKPOKOHTposuiepa u ero nepudepueii. Anpeca SFR-peructpos B PIC18Fxxxx
pacnonoxensl ¢ 0xF50...0xF80(B 3aBucumoctn oT THIIa MEUKpokoHTpoitepa) 1o OXxFFF.
B komanze momyctumo 3aiaBath 6ol agpec RAM ¢ 0x0000 o OXFFFF.
[Tpm 3anmcy peasbHO HE CYIIECTBYIOIIMX PECYPCOB 3aliChIBaeMBbIe JaHHBIC HUKY/ja HE IOMamyT.
CauTHas 3a0KCh MacCHBa JIAHHBIX TapaHTHPOBaHA — BO BpeMs 3anucy 0JI0Ka IAaHHBIX BCE MpephIBaHus 3anpeiieHsl. ClencTBHeM
3TOTO MOJKET OBITh OTCTaBaHHE CHCTEMHBIX 4acOB, HO TOJIBKO IIPH HEMIPEPHIBHOM 3amucu MaccuBoB Ooinee 100 6aliT M Ha CKOPOCTH
115200 u BbImIE (B 3TOM CiTydae 4ackl MOTYT OTCTaTh He Ooiee 0.5% OT BpeMEHH HEMPEPHIBHOTO YTEHUS).
OpauHOYHAs 3alMCh MAaCCUBOB 110 249 GaiiT, mnu paboTa ¢ TAKMMH MacCHBaMH Ha CKOPOCTsX nepenadu Menbpuie 115200 He
OKAa3bIBAaCT HAa CUCTEMHBIE YaChl 3AMETHOTO BIIUSHHSI.
KoandecTBo 3amucbiBaeMbIX 0aliT MOKeET OBITE OT 1 10 249.
[Tpw 3anmcy apyroro xonudecTBa 6aiiT OyJeT OTIpaBlieHa TeJlerpaMMa ¢ KOJOM OIIHOKH.
MakcuMallbHOE KOJTMYECTBO OalT OrpaHudeHO YuciioM 249 u3 3a pazMepa MpHEMHOTO Oydepa paBHOTO 256 GailT.

OTBET xonTtpomiepa Ha komanay 71h 3amuce RAM
JInvHHA KBUTAHIMK = 7 OaMT.

1-Anpec y3na

2-71h

3-Crapmmii 6aiit anpeca RAM konTpomtepa (ADR_Hi)
4-Mnanmmit 6aiiT anpeca RAM xonrtpomepa (ADR_Lo)
5-Uucrno 3anmcanHbIx 6aiT (N)

6-Munanmmii 6aiir CRC

7-Crapmuii 6aiit CRC

OTBET xontpomnepa Ha komanay 71h 3amucs RAM I1PU OLLIWBKE (HecoOTBETCTBUH MapaMeTPOB)
JIluHHA OTBETHOM TenerpaMMbl = 5 OaiT.

1-Anpec y3na

2-F1h (komanzaa 71h co B3BEIEHHBIM CTApIIHNM OUTOM)
3-Kox ommbxu

4-Mnanmmii 6aiitr CRC

5-Crapmuii 6aiit CRC

! IIpu HecoBmagenun CRC B 3ampoce - 3ampoc MacTepa UTHOPUPYETCS , OTBETHBIN MakeT He GopMHUpyeTCs.
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72h KOMaH/1a uTeHne outa RAM

JlmHHA TakeTa 3ampoca MacTepa Beeraa 7 Oair.
[Mpwm apyroii anuHe 3ampoca OyAeT OTIpaBiIeHa KBUTAHIUS C KOJOM OIIUOKH.

1-Anpec y3na

2-72h

3-Crapumii 6aiit anpeca RAM xonTpomtepa (ADR_Hi)
4-Mnaammii 6aiit anpeca RAM xonTpomepa (ADR_Lo)
5-Homep 6uTa B 6aiite (N)

6-Mnaammnii 6aiit CRC

7-Crapmmuii 6aiit CRC

Anpec 6aiita RAM nnTepnperupyercs kak peaibHbli anpec RAM BayTpn PIC18Fxxxx.

OTa KOMaH/a MMO3BOJISIET ITOJYYUTh OUTOBEIN TOCTYII M K perucTpam crenuanbHoro HazHadeHus (SFR) PIC18Fxxxx
JUIS YIIPABJICHAS SIPOM MHUKPOKOHTpoOJIIepa u ero nepudepuei. Anpeca SFR-perucrpos B PIC18Fxxxx

pacnonoxensl ¢ 0xF50...0xF80(s 3aBucumoctu ot Tma Mmukpokontposiepa) mo OxFFF.
B komanze momyctumo 3aaaBath moboit agpec RAM ¢ 0x0000 mo OxFFFF.
ITpum yTeHnu pearbHO HE CYIIECTBYIONINX pecypcoB OyaeT unrtatses 0.

Howmep 6ura cunraercs ¢ O u o 7.
I[Tpm 3anpoce ureHust 6uta ¢ HOMEpoM >7 OyIeT OTIIpaBJIeHa TeJerpaMMa ¢ KOJOM OIIHOKH.
Ecmu yka3zanHsIi B 3anpoce 6ut =0, TO B OTBETHO# TelierpaMmme miecToi 6aiit Oyner paseH 0.
Ecnn yka3aHHBIH B 3anpoce OUT =1, TO B OTBETHOI Teerpamme mectoii 6aiir Oyner pasen OFFh.

OTBET kontpomnepa Ha komanay 72h uyrenue 6ura RAM
JlinHHA OTBETHOH TenerpaMMel = 8 OaiT .

1-Anpec y3na

2-72h

3-Crapmmii 6aiit anpeca RAM xonTpomtepa (ADR_Hi)
4-Mnangmmuii 6aiiT anpeca RAM xonrpoimepa (ADR_Lo)
5-Homep Owura B 6aiire (N)

6-00 / FFh

7-Mnanmmnii 6aiit CRC

8-Crapmuii 6aiit CRC

OTBET xontpomnepa Ha komanay 72h urenue 6ura RAM I[1PU OLLIMBKE (HecooTBeTCTBHHU MapaMeTpoB)

JITMHHA KBUTAHIIMK = 5 OaifT.

1-Anpec y3na

2-F2h (komanzaa 72h co B3BEIEHHBIM CTAPIINM OUTOM)
3-Konx ommbxu

4-Munanmmii 6aiitr CRC

5-Crapmuii 6aiit CRC

! TIpn mecoBnagennu CRC B 3ampoce - 3ampoc MacTepa HTHOPHPYETCS , OTBETHBII TakeT He (hOopMHUpYeTCsI.
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73h KOMaH/1a 3anuch 0uta RAM

JlmHHA mMakeTa 3ampoca MacTepa Beeraa 8 Oair.
ITpu fpyroii JutHe 3ampoca OyAeT OTIpaBieHa KBUTAHIHMS C KOJOM OLINOKH.

1-Anpec y3na

2-72h

3-Crapumii 6aiit anpeca RAM xonTpomtepa (ADR_Hi)
4-Mnaammii 6aiit anpeca RAM xonTpomepa (ADR_Lo)
5-Homep 6uTa B 6aiite (N)

6-00/01...FFh

7-Mnaammnii 6aiit CRC

8-Crapmmii 6aiit CRC

Anpec 6aiita RAM nnTepnperupyercs kak peaibHbli anpec RAM BayTpu PIC18Fxxxx.
OTa KOMaH/a MMO3BOJISET MOJYYUTh OUTOBBIN TOCTYII U K peructpam crienuanbHoro HazHadeHus (SFR) PIC18Fxxxx
JUISL YIpaBJICHHS SAPOM MHKPOKOHTposuiepa u ero nepudepueii. Anpeca SFR-peructpos B PIC18Fxxxx
pacnonoxenst ¢ 0xF50...0xF80(s 3aBucumoctu ot Tma mukpokontposiepa) mo OxFFF.
B komanze momyctumo 3aaaBath moboit agpec RAM ¢ 0x0000 mo OxFFFF.
Komanga oco6enno yno6na npu pabdore ¢ SFR perucrpamu, T.K. BO MHOTHX CITydasx,
IIpu paboTe ¢ HUMH He JOITyCTUMBI OIlepalliy YTeHNe-MOIU(HKaALNS 3aIHCh.
[py yTeHnu peasbHO He CYIIECTBYIOIMX pecypcoB Oyner ynrarses 0.
Howmep 6ura cuuraercs ¢ 0 u o 7.
ITpw 3anmcu 6uta ¢ HOMepoM >7 OyIeT OTIpaBleHa TeJerpaMma ¢ KOJIOM OIIUOKH.
Ecnu 6-11 6aiit 3anpoca =0, TO B COOTBETCTBYIOIIMI OUT aapecyemoro Oaiita OyzaeT 3aneceH 0.
Ecnu 6-ii 6aiit 3anpoca >0, To B COOTBETCTBYIOIINI OUT aapecyemoro Oaiita OyneT 3aHeceHa 1.

OTBET kontposuiepa Ha komanay 73h 3amucs 6uta RAM
JITMHHA OTBETHOW KBUTAHIMK = 7 OailT .

1-Anpec y3na

2-73h

3-Crapmuii 6aiit anpeca RAM konrtpomiepa (ADR_Hi)
4-Munaammii 6aiit anpeca RAM xontposiepa (ADR_Lo)
5-Howmep 6uta B 6aiite (N)

6-Munanmuii 6aiit CRC

7-Crapmmii 6aiitr CRC

OTBET xontposuiepa Ha komanay 73h 3amuce 6ura RAM 1P OIIINBKE (HecooTBeTCTBHY TAapaMeTpoB)
JITMHHA KBUTAHIIMU = 5 OaifT.

1-Anpec y3na

2-F3h (xomanza 73h co B3BeI€HHBIM CTapIIAM OUTOM)
3-Konx ommbxu

4-Mnammmii 6aiit CRC

5-Crapmmii 6aiitr CRC

! TIpn mecoBmagernu CRC B 3ampoce - 3ampoc MacTepa HTHOPHPYETCS , OTBETHBII ITakeT He (OpMUpYeTCsI.
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74h KoMaHaa uTenne sueek EEPROM

JlmHHA TakeTa 3ampoca MacTepa Beeraa 7 Oair.
[Mpwm apyroii anuHe 3ampoca OyAeT OTIpaBiIeHa KBUTAHIUS C KOJOM OIIUOKH.

1-Anpec y3na

2-74h

3-Crapumii 6aiit anpeca EEPROM xontpostepa (ADR_Hi)
4-Mnapmmii 6aiit anpeca EEPROM konTposmtepa (ADR_Lo)
5-Uucno 3anpamuBaeMsix 6aiT (N)

6-Mnaammnii 6aiit CRC

7-Crapmmuii 6aiit CRC

Anpec EEPROM untepnperupyercs kak peansHslit agpec EEPROM Buytpu PIC18Fxxxx.

B xomanze nomycrumo 3agaBats sioboit anpec EEPROM ¢ 0000h mo OFFFFh.

B 3aBHCHMOCTH OT THIIa MEKPOKOHTPOJIIEPa, peasibHoO aapecyercs ot 256 no 1024 6aiit EEPROM .

[Ipu uTeHnn peanbHO HE CYIIECTBYIOUINX PECYPCOB OyAET MOBTOPATHCSA CMEXHas 00JacTh peaibHo cymectBytoneiir EEPROM .
KomnuectBo 3anpammBaembix 6aiT MoxeT ObITh OT 1 110 249.

[Ipu 3anpoce npyroro xonmyecTBa OaiiT OyaeT OTIpaBiIeHa TeerpaMMa ¢ KOJOM OIMIMOKH.

MaxkcuMalibHOE KOJIMYeCTBO OalT orpaHndeHo yucioM 249 u3 3a pazmepa nepexpatomero Oydepa pasaoro 256 Gaiir.

OTBET konrposuiepa Ha komanny 74h urenne EEPROM
JlnmHHA OTBETHOMH TeNerpaMMbl = YHCIIO 3alpaniuBaeMbIX OalT(IATEIH GalT 3anpoca) + 7 .

1-Anpec y3na

2-74h

3-Crapmuii Gaiit anpeca EEPROM kontpomnepa (ADR_Hi)
4-Mnapmmii 6aiit anpeca EEPROM xontposmtepa (ADR_Lo)
5-Uucno 3anpammBaeMbix 6auT (N)

6-DATA_RD{ADR_Hi ADR Lo}

7-DATA RD{ADR Hi ADR Lo +1}
N+5-DATA_RD{ADR_Hi ADR Lo +(N-1)}
N+6-Mnaamuii 6aiir CRC

N+7-Crapumit 6aiitr CRC

OTBET xontpomnepa Ha komanay 74h urenne EEPROM [1PU OLIUBKE (HecooTBETCTBUH MapaMeTPOB)
JITMHHA KBUTAHIIMK = 5 OaifT.

1-Anpec y3na

2-F4h (komanzaa 74h co B3BEIEHHBIM CTAPIINM OUTOM)
3-Konx ommbxu

4-Munaammii 6aiitr CRC

5-Crapmuii 6aiit CRC

! TIpn mecoBmagennu CRC B 3ampoce - 3ampoc MacTepa HTHOPHPYETCS , OTBETHBII MakeT He (opMHUpyeTcs.
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75h koManaa 3anucs EEPROM

JlmHHA makeTa 3ampoca MacTepa = YHCIIO 3aUChIBAEMBIX OalT(MATHIN OaiT 3ampoca) + 7 .
ITpu fpyroii JutHe 3ampoca OyAeT OTIpaBieHa KBUTAHIHMS C KOJOM OLINOKH.

1-Anpec y3na

2-75h

3-0

4-Mnanmmii 6aiit anpeca EEPROM xonTposmtepa (ADR_Lo)
5-Uucno 3anucsiBaeMbix 0aiT (N)

6-DATA_WR{ADR_Hi ADR_Lo}

7-DATA_WR{ADR _Hi ADR Lo +1}
N+5-DATA_WR{ADR Hi ADR Lo +(N-1)}
N+6-Mnaammii 6aiitr CRC

N+7-Crapmmii 6aiitr CRC

Anpec EEPROM untepnperupyercs kak peanbHbiii agpec EEPROM Brytpu PIC18Fxxxx.
B xomanze nomyctumo 3aaasats aapec EEPROM ¢ 000h mo 3FFh.
B 3aBucuMoOCTH OT THIIa MUKPOKOHTPOJIIEPA, pealibHO agpecyercs oT 256 no 1024 6aiit EEPROM .
KoanyecTBo 3anmucbiBaeMbIX 0aliT MOKeT OBITH OT 1 10 249.
[Tpw 3anmcy apyroro xonudecTBa 6aiT OyJeT OTIpaBlIeHa TeJlerpaMMa ¢ KOJIOM OIIHOKH.
MakcuMalIbHOE KOJIMYECTBO OaNUT OrpaHnudeHO YucioM 249 13 3a pazmepa MpUEeMHOTO Oydepa paBHOTO 256 GaiT.

OTBET xkontpomnepa Ha komanay 75h 3amuce EEPROM
JnvHHA KBUTAHIMK = 7 OaMT.

1-Anpec y3na

2-75h

3-0

4-Munangmmii 6aiit anpeca EEPROM xonTpomtepa (ADR_Lo)
5-Uucno 3anmcanHbIx 6aiT (N)

6-Mnaammnii 6aiit CRC

7-Crapmuii 6aiit CRC

Kauranmus gopmupyeTcs KOHTpOIIIEPOM Mociie OKOHYaHuA npouecca 3amucu EEPROM.

OTBET xontposmepa Ha komanay 75h 3amuce EEPROM ITPU OIIMEBKE (HecooTBeTCTBHY MapaMeTpoB)
JImMHHA OTBETHOM TeNerpaMMEl = 5 GaiT.

1-Anpec y3na

2-F5h (xomanza 75h co B3BeI€HHBIM CTapIINM OUTOM)
3-Konx ommbxu

4-Munapmmii 6aiitr CRC

5-Crapmuii 6aiit CRC

! TIpn mecoBmagernu CRC B 3ampoce - 3ampoc MacTepa HTHOPHPYETCS , OTBETHBII MTakeT He (opMHUpYeTCsI.
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76h komanaa yreHue FLASH-namsitu mporpamm

JlmHHA TakeTa 3ampoca MacTepa Beeraa 7 Oair.
[Mpwm apyroii anuHe 3ampoca OyaeT oTIpaBiIeHa KBUTAHIUS C KOJOM OIIUOKH.

1-Anpec y3na

2-76h

3-Crapumii 6aiit anpeca FLASH xonrtposmnepa (ADR_Hi)
4-Mnaammii 6aiit anpeca FLASH kontpomnepa (ADR Lo)
5-Uucno 3anpamuBaeMsix 6aiT (N)

6-Mnaammnii 6aiit CRC

7-Crapmmuii 6aiit CRC

Anpec FLASH unrepnpetupyercs kak peansnslil anpec FLASH suytpu PIC18Fxxxx.
B xomanze nomycrumo 3anasats Jioboit anpec FLASH ¢ 0000h mo OFFFFh.
B 3aBHCHMOCTH OT THIIa MUKPOKOHTPOJIIEPa, peasibHoO aapecyercs ot 16 mo 64 K6aiit FLASH.
[Ipu ureHHnn peanbHO HE CYIIECTBYIONMNX pecypcoB OyaeT untatbes OFFh .
Hoctyn k aapecam ¢ 0 mo 1FFFh 3akpeit, Tam HaxoauTcs ocHoBHAs nporpamMa. [Ipu utennu sTux agpecoB OyaeT BBIAABATHCA
KBUTaHIUA 00 ommoOKe.
KonnuectBo 3anpammBaembix 6aiT MoxeT ObITh OT 1 110 249.
IIpm 3anpoce npyroro xonudecTBa O6aifT OyneT oTIpaBiIeHa TelerpaMma ¢ KOJOM OIIHOKH.
MakcuMalIbHOE KOJIMYECTBO OalUT OrpaHndeHo yucioM 249 u3 3a pa3mepa nepeaaroniero 0ydepa pasaoro 256 Gaiir.

OTBET konrposuiepa Ha komanay 76h urenne FLASH
JInHHA OTBETHOM TeJerpaMMbl = YHCIIO 3alpalinBaeMbIX OaiT(IAThIi OaiiT 3ampoca) + 7 .

1-Anpec y3na

2-76h

3-Crapumii 6aiit anpeca FLASH xonrposepa (ADR_Hi)
4-Munanmmii 6aiit anpeca FLASH kontpomiepa (ADR_Lo)
5-Uucno 3anpammBaeMbix 6adT (N)

6-DATA _RD{ADR_Hi ADR Lo}

7-DATA_RD{ADR_Hi ADR Lo +1}
N+5-DATA_RD{ADR_Hi ADR Lo +(N-1)}
N+6-Mnaamuii 6aiit CRC

N+7-Crapumit 6aiitr CRC

OTBET xontposiepa Ha komanay 76h urenne FLASH ITPU OLLIMBKE (secooTBeTcTBHM TapaMeTpoOB)
JluHHA KBUTAHIIUK = 5 OaiT.

1-Anpec y3na

2-F6h (xomanzma 76h co B3BeICHHBIM CTapIIUM OUTOM)
3-Konx ommbxu

4-Mnaammii 6aiitr CRC

5-Crapmmii 6aiitr CRC

! TIpn mecoBnagennu CRC B 3ampoce - 3ampoc MacTepa HTHOPHPYETCS , OTBETHBII TakeT He (opMHUpYeTCsI.
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77h komanja 3anucs FLASH-namsaTu nporpamm

JlimHHA makeTa 3ampoca Mactepa = 71 Oaiir .
ITpu fpyroii JutHe 3ampoca OyAeT OTIpaBieHa KBUTAHIHMS C KOJOM OLINOKH.

1-Anpec y3na

2-77h

3-Crapumii 6aiit anpeca FLASH xonrtposmnepa (ADR_Hi)
4-Mnaammii 6aiit anpeca FLASH kontpomnepa (ADR Lo)
5-40h

6-DATA_WR{ADR_Hi ADR_Lo}
7-DATA_WR{ADR _Hi ADR Lo +1}

69-DATA _WR{ADR Hi ADR Lo + 3Fh)}
70-Mnanmmii 6aiit CRC

71-Crapmmii 6aiit CRC

Anpec FLASH unrepnperupyercs kak peansublii anpec FLASH Baytpu PIC18Fxxxx.
B komanze momyctumo 3aaaBats moboit agpec FLASH ¢ 0000h o OFFFFh.
B 3aBucuMoOCTH OT THIIa MEKPOKOHTPOJIIEPa, peasibHO aapecyercs ot 16 no 64 Ko6aiit FLASH.
Hocryn k axpecam ¢ 0 mo 1FFFh 3akpsIT, TaM HaX0XUTCsl OCHOBHAS IIPOTpaMMa.
[Tpu mombITKe 3amucy B 3TH aapeca OyeT BBAABAThCS KBUTAHIMS 00 OIIHOKeE.
3amnuck BeJAEeTCs TOJILKO Oiokamu 1o 64 Oaiira.
[Tpu mombITKe 3amucu Jpyroro KoJW4ecTBa OalT OylIeT OTIpaBiIeHa TenerpaMMa ¢ KOJIoM OMINOKH.
[IpenBapuTensHO MEpe 3aKChI0 IPOU3BOINUTCS CTHPAHUE OIOKa.
Yxa3pIBaeMblii aipec A0JDKeH ObITh KpaTeH 64, T.e. maaamue 6 6ut ADR Lo nomxus! paBasAThCS 0.
B npoTtuBHOM ciydae Oyaer BeIIaHa KBUTAHIMA 00 OIInOKe.
OtBeTHas TeerpamMma BblIAaeTCs OCIe 3aBEPLICHUS poliecca 3aic U BepupHKaLiH.
Ecnu Bepuduxanys gana omuoKy, To OyaeT BblIaHa KBUTAaHIUS 00 oIInoKe.

OTBET konrposuiepa Ha komanay 77h 3amucs FLASH
JlymHHA KBUTAHIIMY = 7 GaifT.

1-Anpec y3na

2-77h

3-Crapmuii Gaiit anpeca FLASH xonTtpomnepa (ADR _Hi)
4-Mnanmmit 6aiit anpeca FLASH kontpomnepa (ADR Lo)
5-40h

6-Munanmmii 6aiir CRC

7-Crapmmii 6aiitr CRC

KBuTanus gopmupyeTcs KOHTPOIIIEPOM MOCTe 3aBepIIeHHs Ipolecca 3anucy 1 Bepudpukannu FLASH.

OTBET xontpomnepa Ha komanay 77h 3anucs FLASH TIPU OILMBKE (HecooTBeTCTBUM MapaMeTpoOB, OMINOKE

BepU(DUKAIINN)
JInHHA OTBETHOM TeNerpaMMEl = 5 GaiT.

1-Anpec y3na

2-F7h (komanaa 77h co B3BEIEHHBIM CTAPIIHM OUTOM)
3-Konx ommbxu

4-Mnapmmii 6aiitr CRC

5-Crapmuii 6aiit CRC

! TIpn mecoBnagernu CRC B 3anpoce - 3ampoc MacTepa HTHOPHPYETCS , OTBETHBII akeT He (OpMUpYeTCsI.
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78h KOMAaH/1a YTeHHe H1eHTUGUKATOpa KOHTPoJIepa

JlimHHA mMakeTa 3ampoca Mactepa = 4 Gaiira .
ITpu fpyroii JutHe 3ampoca OyAeT OTIpaBieHa KBUTAHIHMS C KOJOM OLINOKH.

1-Anpec y3na

2-78h

3-Munammmii 6aiir CRC
4-Crapumii 6aiitr CRC

[Ipu momade 3T0# KOMaHABI KOHTPOJUIEP BhIIaeT 252 Oaiita uHdopmanuu o cede.

Orta nH}OpMaIHs 3aUCHIBAETCS B MPOLIECCEe MPOM3BO/ICTBA U HE MOKET ObITh H3MEHEHA TOJIb30BATENIEM.

Wnentudukarop coaepkut HHPOPMAIHIO O TUIIE YCTPOHUCTBA, €ro KOHKPETHOM HCIIOJTHEHHH, BEPCHU OCHOBHOI IPOrpaMMEI,
JiaTe BBITYCKa, CEpUHHBII HOMEp, a TaKXKe JOTOTHUTEIBHYI0 HHPOPMAIIHIO.

OTBET kontposepa Ha komanay 78h uaeHTH(HKAaTOpa KOHTPOJUIEpa
JlimHHA OTBETHOH TenerpaMMel = 256 Oaift.

1-Anpec y3na

2-78h

3-1d_ 0

4-1d 1

254-1d OFBh
255-Munammuii 6aiit CRC
256-Crapmmuii 6aiir CRC

OTBET xkontpomnepa nHa komanay 78h urenne FLASH I1PU OLLUMBKE (HecooTBeTCTBHU mMapaMeTpoB)
JIMHHA KBUTAHIIMK = 5 OaifT.

1-Anpec y3na

2-F8h (komanaa 78h co B3BEIEHHBIM CTAPIIHM OUTOM)
3-Konx ommbxu

4-Mnapmmii 6aiitr CRC

5-Crapmuii 6aiit CRC

! IIpu HecoBmagenuu CRC B 3ampoce - 3ampoc MacTepa UTHOPUPYETCS , OTBETHBIN MakeT He HOpMHUpYETCs.
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79h KOMAaH/Aa HHMUHAIU3ALMA KOHTPOIepa

JlimHHA mMakeTa 3ampoca Mactepa = 6 GaiT .
ITpu fpyroii JutHe 3ampoca OyAeT OTIpaBieHa KBUTAHIHMS C KOJOM OLINOKH.

1-Anpec y3na

2-7%h

3-55h

4-0AAh

5-Mnaammnii 6aiir CRC
6-Crapmmuii 6aiit CRC

[Tpun mogave 3TOM KOMaHABI M B CIIydae COBIAAEHHsT KOHTPOJIBHBIX 0aiiT 55h, 0AAh u CRC xoHTpomIep BBINOJIHAET KOMaHIY
RESET. JlpyruMu cioBaMH BBIIIOJIHSIETCS «TOPSUUiD) Nepe3anyCcK KOHTpoLIepa.

OTBET kontposepa Ha komanay 79h He popmupyercs.

OTBET xkontpomnepa Ha komanay 79h nnnnmanuzanus koutposviepa [IPU OILIUBKE (HecooTBeTcTBHM MapaMeTpoB)
JnMHHA KBUTAHIMK = 5 OaMT.

1-Anpec y3na

2-F9h (komanzaa 79h co B3BEIEHHBIM CTAPIIMNM OUTOM)
3-Kox onmo0kn

4-Mnamgmuii 6aiit CRC

5-Crapmuii 6aiit CRC

! IIpu necoBmagenuu CRC B 3ampoce - 3ampoc MacTepa UTHOPUPYETCS , OTBETHBIN MakeT He HOpMHUpYETCs.
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7Ah Komanpa YTEHHME HIUHBI 12C

JlmHHA MakeTa 3ampoca MacTepa Beeraa 7 Oair.
[Mpwm apyroii anuHe 3ampoca OyAeT OTIpaBiIeHa KBUTAHIUS C KOJOM OIIUOKH.

1-Anpec y3na

2-7Ah

3-Anpec moxyns Ha mmHe 12C (Slave Adr)
4-Anpec pecypca B monyie 12C (Word_Adr)
5-Uucno 3anpamuBaeMsix 6aiT (N)
6-Mnaammnii 6aiit CRC

7-Crapmmuii 6aiit CRC

OTa KOMaH/a MO3BOJISIET IOJYYUTh JOCTYII ¥ K APYTHUM KOHTpOJUIepaM depe3 JokaibHyo muHy [12C u dhakTnyecku
MOJIKIIOUHTB UX pecypesl k cett MODBUS.
[Mocne moy4yenus 3Tol KOMaH(bI KOHTPOJUIEP, BEICTYMAs B KayecTBe MacTepa muHb [2C, nauumpyer oOMeH ¢ slave-Moynem Ha
mmHe [2C umerommm agpec = Slave Adr. [lonyuennsie B pe3ynbprate oOMena ot slave-momymns N GaiiT TaHHBIX HaUWHAS C
BHYyTpeHHero azpeca pecypca Word Adr , KOHTpoJuIep OTIPABIAET B OTBETHOI TeJlerpaMme.
B komanze nomyctumo 3aaaBats mo6oi agpec Slave Adr ¢ 00h mo OFFh. Ho T.x. Mmmaammii 6ut Slave Adr unTepmperupyercs
ycrpoiictBamu Ha muHe [2C kak npu3HaK 3amucu / 9TeHus, KOHTPOJUIep HTHOpUpyeT Miaqmuii out Slave Adr. {nst koHTposepa ,
Hanpumep, aapeca 54h u 55h ato agpec oxgHOTO M TOTO Xe MOy Ha muHe [12C.
ITpu BeIxone Ha mmHY [12C KOHTpOIIIEp COOIIOAAET paBmIIa paboTHI ¢ MyJIbTHMACTEPHOM IIMHOM, IIPOBEPsIs, HE HAPYIIALST JIU OH
oOMeH 110 muHe apyroro Macrepa. Ecim mmHa 3aHsATa, TO KOHTPOILIEP JKAET 0CBOOOXKIeHHs MMHBI 10 MC ¥ eciH IIMHa
IIPOJIOJDKACT OBITH 3aHATON TO OTIPABISETCS KBUTAHIUS ¢ KojoM ommOku 0Dh.
JUist ocyIecTBIEHNs YTEHHS JAaHHBIX U3 APYTOro MOIyIst popmupyercs maker oomena 1o muHe 12C cocrosmuii u3 1ByX dacTei.
[lepBas yacTe makeTa 3TO 3amuch B slave-Moxyns agpeca pecypca BHyTpu moayist Word Adr. Oto npa Gaiita — Slave Adr u
Word Adr. Bropas gacts nakera 310 coocTBeHHO uTeHHe . OHO cocTonut u3 N+1 Gaiit. Oto cHOBa Slave Adr + N GaiiT unTaeMbIx
naHHBIX. B cimydae orcyrerBus Ha mmHe 12C yerpoiictBa ¢ anpecom Slave Adr mnmm cboe B 0OMEHE BMECTO OTBETHOM
TeJIerpaMMBI KOHTpOJUTEp chOpMUpPYyeT KBUTAHIIUIO 00 OIIHOKE.

KommuecBo 3anpammBaeMsIx 0aiiT MokeT ObITH OT 1 10 249.
I[Ipm 3anpoce apyroro xonudecTBa O6aiiT OyneT oTIpaBieHa TelerpaMma ¢ KOJOM OIIHOKH.
MakcuMallbHOE KOJIMIECTBO OalT OrpaHndeHO yuciioM 249 u3 3a pa3mepa nepeaaroniero 0ydepa pasaoro 256 Gaiir.

OTBET xkontpomnepa Ha komanay 7Ah urenne munst [2C.
JTMHHA OTBETHOMU TeJerpaMMbl = YHCIIO 3alpallnBaeMbIX OaiT(IAThIA OaliT 3ampoca) + 7 .

1-Anpec y3na

2-7Ah

3- Anpec moxyns Ha mmHe [2C (Slave Adr)

4- Anpec pecypca B moxyne 12C (Word Adr)
5-Uucno 3anpammBaeMbix 6auT (N)
6-DATA_RD({ Slave Adr (Word Adr) }
7-DATA_RD{{ Slave_Adr (Word_Adr+1) }
N+5-DATA_RD({ Slave_Adr (Word_Adr+ N-1) }
N+6-Mnapmmii 6aiitr CRC

N+7-Crapmmii 6aiitr CRC

OTBET xonrposepa Ha komanay 7Ah urenue munst 12C TP OLIWBKE (HecooTBeTcTBHH ITapamMeTpoB)
JlnvHHA KBUTAHIMK = 5 OalT.

1-Anpec y3na

2-FAh (xomanza 7Ah co B3BeZIGHHBIM CTapIIMM OHUTOM)
3-Kox ommbxu

4-Mnanmmii 6aiit CRC

5-Crapmmii 6aiitr CRC

! IIpu HecoBmagenun CRC B 3ampoce - 3ampoc MacTepa UTHOPUPYETCs , OTBETHBIN MakeT He GopMHUpyeTCs.
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7Bh Komanpna 3ATIMCH IIUHBI 12C

JlmHHA mMakeTa 3ampoca MacTepa = YHCIIO 3aMChIBAEMBIX OalT(MATHIN OaiT 3ampoca) + 7 .
ITpu fpyroii JutHe 3ampoca OyAeT OTIpaBieHa KBUTAHIHMS C KOJOM OLINOKH.

1-Anpec y3na

2-7Bh

3-Anpec monyns Ha mmHe 12C (Slave Adr)
4-Anpec pecypca B moxyie 12C (Word_Adr)
5-Uucno 3anucsiBaeMbix 0aiT (N)

6- DATA WR { Slave Adr (Word Adr) }

7- DATA_ WR {{ Slave Adr (Word Adr+1) }
N+5- DATA_WR { Slave_Adr (Word_Adr+ N-1) }
N+6-Mnaammii 6aiitr CRC

N+7-Crapmmii 6aiit CRC

OTa KOMaHa MO3BOJISIET MOMYYUTh JOCTYI U K IPYTUM KOHTpoOJUiepaM depes JokanbHyto muHy 12C u daktunaecku
MOIKITIOYHTH MX pecypcsl k cett MODBUS.
[Mocne momy4yenus 3Toi KOMaHIbI KOHTPOJLIEP, BEICTYTAs B KauecTBe MacTepa muHbl 12C, nanmunpyer oOMeH ¢ slave-moynem Ha
mHe [2C umeronum agpec = Slave Adr. B pesynbrate oOMeHa B slave-mo1yiib, HaunMHasi ¢ BHYTPEHHETO aJipeca pecypca
Word_Adr, 3anuceiBatotest N OaliT naHHBIX, Ipumenmux B komanae MODBUS .
B komanze nomyctumo 3aaBath Jiro6oi aapec Slave Adr ¢ 00h o OFFh. Ho .. magmmii 6ut Slave Adr uHTepmpetupyercs
ycrpoiictBamu Ha mmHe 12C kak npu3HaK 3alucH / YTEHHs, KOHTPOJUIep UrHOpUpyeT Mianmuii 6ut Slave Adr. [lns koHTposuiepa ,
HampuMmep, axpeca S54h u 55h 310 agpec omHOrO M TOrO *Ke MOy Ha mmHe [12C.
[Ipu Beixoze Ha muHy 12C KOHTpOIJUITIEP COOMOAAET MpaBuiIa paboThl ¢ MyJIFTUMACTEPHON NIMHOU, IPOBEPSS HE HAPYILAET JIU OH
00MeH 1o muHe Apyroro Macrepa. Eciu mHa 3aH4Ta, TO KOHTPOJUIEP KT 0CBOOOXKAEeHHA IHHBI 10 MC | eciu mIMHa
MPOJOJDKACT OBITH 3aHITON TO OTIIPABIISAETCS KBUTAHIUUS € KoJoM oumbku 0Dh.
JU7st ocyIecTBIICHHS 3aIliCH JaHHBIX B APYrod Moaynb Gopmupyercs oauH mnaker oomeHa no mmuHe 12C. Ilaker cocront u3 N+2
Oaifr. Ot0 nBa Oaiita — Slave Adr m Word Adr. + N Oaiir 3anmcsiBaeMbIX JaHHBIX. B citydae orcyrerus Ha mune [2C
ycTpoiictBa ¢ aapecom Slave Adr mimm c6oe B 0OMEHE BMECTO OTBETHOMH TEJIErpaMMBbI KOHTPOIUIEP CHOPMUPYET KBUTAHIIHIO 00
ommoKe.

KommdecTBo 3anuchBaeMbIX 6alT MOXKeET ObITh OT 1 10 249.
[Ipu 3anmcu npyroro xoiamyecTBa OaiT OyneT oTIpaBieHa TelerpaMma ¢ KOJOM OIMIMOKH.
MaxkcuMalibHOE KOIHYeCTBO OalT orpaHndeHo yucioM 249 u3 3a pazmepa nepexpatorero oOydepa pasHoro 256 Gaifr.

OTBET konTtpomepa Ha komanay 7Bh 3anmcs musst 12C.
JITMHHA OTBETHOW KBUTAHIMK = 7 OailT.

1-Anpec y3na

2-7Bh

3- Anpec moayns Ha e 12C (Slave Adr)
4- Anpec pecypca B Mmoayae 12C (Word_Adr)
5-Uucno 3anuceiBaeMbix 0aiT (N)
6-Mnanmmnii 6aiir CRC

7-Crapmmii 6aiitr CRC

OTBET xontposuiepa Ha komanay 7Bh 3anmcs mmust [2C  TIPU OIIWBKE (HecooTBeTCTBHY TapaMeTpoB)
JlMHHA KBUTAHIIMY = 5 OaifT.

1-Anpec y3na

2-FBh (komanga 7Bh co B3BeJEHHBIM CTapIIM OGHTOM)
3-Konx ommbxu

4-Mnammuii 6aiit CRC

5-Crapmmii 6aiitr CRC

! TIpn mecoBnagennu CRC B 3ampoce - 3ampoc MacTepa HTHOPUPYETCS , OTBETHBII akeT He (opMHUpYeTCsI.
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7Ch Komanaga OBMEH no mune SPI

JlimHHA akeTa 3ampoca MacTepa = 9ucino 6aiT oOMeHa(IAThI OalT 3ampoca) + 7 .
ITpu fpyroii JutHe 3ampoca OyAeT OTIpaBieHa KBUTAHIHS C KOJOM OLINOKH.

1-Anpec y3na

2-7Ch

3-KomOuHarus curHanos Beioopku yctpoiictea SPI (CS)
4-0

5-Yucio 6ait (N)

6- Dout 1 WR

7- Dout 2 WR

N+5-Dout. N_WR

N+6-Mnaammii 6aiitr CRC

N+7-Crapmmii 6aiitr CRC

OTa KOMaHa NO3BOJISIET MOMYYUTh JOCTYH U K MOAYIsAM ¢ uHTepdeiicom SPI . D10, kak npasmino, moxyan ALIIT.
Ecnu B y3ne/monyne yxe npucyrcrByet unrepdeiic [2C, To annmapatHbiil y3e MEKPOKOHTPOJIIEpa yKe 3aHAT U y3e1/MOAYIb
nporpamMmuo smyaupyet SPI. ITpu sTom mocne momy4enust komanasl Tpu cootBeTcTBytonme auHuu SCK, Din, Dout
aBTOMATHYECKH HACTPAWBAIOTCS Ha HY)KHOE HAalPaBJICHUE IIEPEeIady  OCTAIOTCS B TOM COCTOSIHUY 110 M3MEHEHUS IPYTUMA
KOMaHJaMu ux cocrosius. [Ipu ncnonp3oBanuy anmapaTHoro y3ia SPI, muHHN MHUIMAIM3UPOBAHEI cpa3y rmocie copoca.
Ha muanu RAO, RA1, RA2 Beinarotest cootBeTcTBeHHO 3 Mitaamux 6uta CS i anpecHoit pabotel ¢ MoxyisimMu SPI.
Komania caMoCTOsITeIbHO He H3MEHSET PeXUMBI paboThl 9TUX JuHUHA. [ToaToMy, ecin HeoOxouMa agpecHast paboTa ¢ MOIYJISIMU
SPI, To HEOOX0AMMO 3apaHee MPOUHHUIHAIU3NPOBAT 3TH JIMHUH KaK BBIXOJBL
B npoTtuBHOM ciydae oHH OcTaHyTCcs BXodamu 1 komOuHanus CS He OyneT BeIBeIeHa HA HUX. DTOT PeXHuM yaoOeH mpu paboTe ¢
eauHcTBeHHBIM SPI —Mmonynem (muanu RAO, RA1, RA2 MOXHO HCHOIB30BaTh AJIS APYTHX LIETei).
IMockonbky muna SPI gynnekcHas, koMaHaa oOecrieunBaeT OJHOBPEMEHHYIO Iepeady U MpHeM HH()OPMAIMH 110 IIUHE.
T.e. nmpu KaXxI0M UMITyIIbCe 10 TakToBOH mHMN SCK 0JTHOBpEMEHHO 3alMCHIBAETCS M CYUTHIBACTCS 1O OJJHOMY OHTY.
OO6paTuTe BHUMaHHUE YTO €CIH , K IPUMepy, He0O0X0oauMo Toabko ureHue N Gaiit, To Bel B koMaHze Bce paBHO JOJDKHEI yKazaTh N
3aNHCBHIBaEMBIX OalT M OHM OyIyT CHHXPOHHO BBIIABaThCSl BMECTE C MPUHUMaeMbIMU. B aToM cirydae, ecimu Byl monmiere 6aiiter 0,
To BeIX0J Dout mpu npueme GyzneT mocTostHHO paseH 0.
Hpumep : Eciiu Bam HeoOxoanmo nocnats B Moayins SPI oqun 6aiiT U MOTOM B 3TOM e IIUKJIE TOJYYUTh B OTBET JBa OaiiTa, TO B
KOMaH/Ie HaJl0 yKa3aTh oOuryto 1uHy oomena mo SPI  N=3, nepBrlii 0aliT 3anKCHIBaeMbIX TaHHBIX — KOMaH/a, BTOPOH U TpeTuit
¢uxtuBHble =0, B OTBET B M0JIe AaHHBIX NONy4nTe 3 Oaiita : mepBbIil QUKTUBHBIN(OH 3arpyKajcs CHHXPOHHO C MepeiaBaeMoii
KOMaH/I0#1), BTOpOH U TpeTuii — 370 To 4to Bam Hazo.

KonmdecTBo 3anuchBaeMbIX 6alT MOXKeT ObITh OT 1 10 249.
[Mpw 3anmcy apyroro xonudecTBa 6aiT OyJeT OTIpaBlIeHa TeJlerpaMMa ¢ KOJIOM OIIHOKH.
MakcuMallbHOE KOJTMYEeCTBO OalT OrpaHndeHo yuciioM 249 u3 3a pa3mepa nepeaaroniero 0ydepa pasaoro 256 Gaiir.
VY4uThIBast TaKyr0 BO3MOXHYIO JUIMHY ITOCBUIKH, MOXKHO OJHON KOMAaHJI0i POBOJIUTEH HECKOJIBKO IUKJIOB OOMEHA C OXHIM
YCTPOICTBOM.

OTBET xontpomnepa Ha komanay 7Ch oOmen no mune SPI.
JliuHHA OTBETHOH TenerpaMMbl = 4YuCiIo OalT oOMeHa(TATHIN OalfT 3ampoca) + 7 .

1-Anpec y3na

2-7Ch

3-Kombunanus curnanos BeIOopku ycrpoiictBa SPI (CS)
4-0

5-Yucio 6ait (N)

6-Din_1_WR

7- Din_2_WR

N+5-Din_ N_WR

N+6-Mnapmmii 6aiitr CRC

N+7-Crapmmnii 6aiitr CRC

OTBET xontpomnepa Ha komanay oomes no mmuue SPI TTPY OLLIUBKE (HecooTBeTcTBHM TapaMeTpoB)
JInMHHA KBUTAHLIMK = 5 OaiT.

1-Anpec y3na

2-FCh (komanna 7Ch co B3BEICHHBIM CTapIIUM OHTOM)
3-Kox ommbxu

4-Minammmuii 6aiit CRC

5-Crapmmii 6aiitr CRC

! ITpu necoBnagennn CRC B 3ampoce - 3ampoc MacTepa UTHOPUPYETCs , OTBETHBII MakeT He GOpPMHUpPYeTCsL.
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7Dh Komanga OBMEH co cmexnbiM kanajiom UART

JlnuHHa makeTa 3ampoca MacTepa = 4o OailT makera nmepeaBaeMoro B CMEXKHYHO IIHHY + 2 .
OO11as AJIMHHA TaKeTa He JOJDKHA OBITh 00JIbIine 255 GaiT.

1- Anpec y3na
2-7Dh
3-Tx 1
4-Tx 2

N+2-Tx_ N
N+3- Muaammuii 6aiit CRC16
N+4- Crapmmii 6aiitr CRC16

Ota KOMaH/a MO3BOJISIET MOJIYIUTh A0CTYI U K cMexxHoMy kaHaimy UART. Komanna O6yner paboTaTh TOIBKO B MOJIYJISIX C
nByms UART-amu, B qpyrux MOAYJISIX HPH 3aIpOCe C 9TOH KOMaHIOH IPEeHIeT OTBET C OMINOKON «HECYIeCTBYIONas KOMaHIa.
Komanga 7Dh obecrieunBaet ynoOHBIH AOCTYI B MOJCETH, IPU 3TOM MOAYJIb, ITOTYYUBIINHA KOMAHIY, HTPAET PONIb «YMHOTO
penuTepay - KOHIEHTpaTopa. T.e. oOparmasich K y31Iy ¢ KOHKPETHBIM aIpecoM, MOJIb30BaTENb MOTYYaeT JOCTYII K €ro MOJCETH,
KOTOpast MOJKET COCTOSITh M3 MHOTHX y3JI0B, KOTOPBIE B CBOIO 0Y€PEb MOT'YT HMETh CBOM COOCTBEHHBIE MOACETH U T.J.
MexaHnu3M pabOTHI KOMaHBI:

e  MpUHATHIN maket nposepsercs Ha coBnagenue CRC16 u agpeca

e B CiIy4yae COBINAJCHHUS, IPOBEPSCTCS CBOOOIHA JI CMEXHasl IIMHA, €CIM CMEe)KHAs! [IIMHA 3aHATa, TO
BO3BpalIaeTCcs KBUTAHIHS ¢ KoJoM ommunoku 0x10

e  eciu CMeXKHas IIMHA CBOOOJHA, TO KOMaH/a 00padaTeIBaeTCs Aaibliie

e  OTCTpHUraroTcs nepBble ABa OaiiTa(agpec u cama koMaHzaa) u nocneanue asa 6aiira(CRC16)

e ko BioxeHuto cunraercs HoBass CRC16 u oTnpapisieTcss B CMEXHYIO mHHY((QakTHIecKH TeaerpaMma craia
Kopode Ha 2 OaiiTa)

e B3BOAMTCS MPH3HAK OKHJAHUS OTBETA

e  KBHUTAHIMA HE MEPENacTCs

®  OXHJAAeTCs OTBET CKOJb YTOJHO JOJITO

e  npumennmii oreet nposepsiercs Ha CRC16 u Tonpko(aapec u copepkaHKe MaKeTa He IpoBepsieTcs!)

e B ciyuae comanenus CRC16 maker BE3 M3SMEHEHMI nepesaercs B 3anpOCHBIIYIO CETh

e TIOCIE 3TOTO NMPU3HAK OXKUAAHUS OTBETA COPAChIBACTCS

e 10001 HOBTOPHBIH 3aIpOC U3 OCHOBHOI ceTH ¢ mpaBuiIbHBIME aapecoM 1 CRC16, npumeamuii 10 oTBeTa
IoJiceTn cOpackIBaeT MpU3HAK OXKHUAAHMS OTBETa, €CJIM 3TO He HoBas koMaHaa 7Dh

Komanna o6nagaeT pekypcHBHEIMHU CBOHCTBAMH, T.€. BIOXKEHHE MOXKET COJIEp)KaTh TaKylo K& KOMaHIy MJIM KOMaHJIbI, TOTIa
CIIeyIOIINE y3JIbI PETPAHCIUPYIOT BIOKEHUE B CBOU nojceTH. [Ipn 9ToM Kask/Iblil pa3 BIIOXKEHHE CTAaHOBHUTCS KOpode Ha Ba OaiiTa,
a MapIIpyT MakeTa onpeeseTcs agpecaMu yKka3aHHbBIMU B komanaax 7Dh. OOpaTHas TenerpamMma Hoiaer TeM e MapIIpyToM, HO
BesAKuUi pa3 Oyner nepenaBathes 0e3 U3MEHEHUH U, KOHEYHO ke, ¢ mpoBepkoit CRC16.
OO0paruTe BHUMaHHE - OTBETHBIH MTAKET , €CJIM TAKOBOH BOOOIIE MMEETCs, He SABIISIETCS] KBUTAHIUEeH komanabl 7Dh.

[Iporpamma o6pabatsiBaet 3anpockl ¢ 06onx UART-o0B . [Ipyrumu cioBamu 00a mocieoBaTeIbHBIX KaHaIa
PaBHOIIPABHEI M CUMMeTpHYHEL. T.e. 0T Kakoii OBl IIMHBI He MpHIIeN 3anpoc ¢ komanaoi 7Dh, mpu coBnaxennu axpeca u CRC16,
MIPOTUBOIIOJIOKHAS IIUHA OYAET UTPaTh POJIb MO/ICETH.

OTBET xkontposuiepa Ha komanay 7Dh oOmen co cmexusim kanatom UART B ciydae ee oTBera.
JInmMHHA OTBETHOM TeNerpaMMel = IJIMHE TeJIerpaMMbl MOTyYEHHOH OT CMEXHOTO KaHaja.

I-Rx 1

2-Rx 2

N-Rx N

N+1- Muagmmuii 6aiit CRC16
N+2- Crapmmii 6aiir CRC16

OTBET xontpomnepa Ha komanay 7Dh o6meH co cmexubM kaHaioM UART npu 3aHsATOM KaHane
JInMHHA KBUTAHLIMK = 5 OaiT.

1- Anpec y31a

2- FDh (komanna 7Dh co B3BeIGHHBIM CTapIIUM OHTOM)
3- 0x10

4- Mnagumii 6aiit CRC

5- Crapmmii 6aiir CRC

! IIpu HecoBmanenun CRC B 3ampoce - 3anmpoc MacTepa UTHOPUPYETC .
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Paooma ¢ 12C

[To mmre 12C mpommBKa MOAIEPKIBAET MYJIBTH-MACTEPHBIN U slave pexxumsl. [Ipu 5TOM, Kak ¥ MIPUHATO, TIEPBBHIN
0aiT makeTa pacreHnBaeTcs kak aapec [2C-ycTpoiicTBa 1 Ipu3HAK YTeHHs/3anucu. BTopoii 6aiim mipu 3amicu
MHTEPIIPETHPYETCS KaK aapec SUYeiKH BHYTPH MUKPOKOHTPOJIIEpa.

s noanoeo docmyna ko ecem pecypcam Mukpokonmponiepa no wiune I2C npunama cmpanuunas adpecayus.

Taxk, mpu oOpamernu K saetikam Moy ¢ agpecamu 0...7Fh, obecneunBaercs nocryn k RAM c agpecamu 0...7Fh.
[pu ob6pamienny k staeiikam §0...0FFh obecnieunBaercst focTyn K OXHOM U3 CTpaHMII 00IIero npoctpanctea RAM
pasmepom 128 Gaiir.

Howmep noacrasnsemoit crpanuiisl Jexut B ssueiike RAM(0x051). Ecau HoMep ctanuisl = 0 (110 yMOJT4aHUIO), TO
OyneT nozacrasiieHa crpanuna ¢ SFR-perucrpamu MUKpOKOHTpoJLIepa. DTO PETHCTPBI ClIELHUANbHBIX (DYHKIMH, OHU
MIOJTHOCTBIO OIIPEEIISIIOT PEXKUMBI pab0Thl MUKPOKOHTpoJuIepa. [Ipu obpaiieHnn kK cooTBeTCTBYIOINM peructpam SFR
TI0JIb30BaTENb MOXET 3anucaTh/mpountath sueiiky EEPROM, npounTars/crepers/3anucats nporpammuyio FLASH
IaMATh.

Juist paboTHI C IIMHOM MCTONB3yeTCs armapaTHbIi Moxyins MSSP muxpokonTposepa PIC18Fxxxx. MUKpOKOHTpOIIIep
ipu copoce HacTpauBaetcs Ha padoty mo muHe [2C ¢ gactoToit ~400 xI'11 B peskume 7-Mu OUTHOTO ajipeca.

Oobwmen Benetcs mpu oMoy nByx JuHA SCL 1 SDA. CxeMOoTexXHHKa ITHHEI 0a3upyeTcs Ha CIOJIh30BaHUU
MOJKJTIOYEHHS YCTPOUCTB C OTKPBITHIM KOJUIEKTOPOM (CTOKOM). DTO MO3BOJISET YIPOCTUTH BBIXOIHBIC KACKAIbI
YCTPOWCTB IOAKIIOYCHHBIX K mHHE. [laccnBHOE cocTosHME 000MX TMHIH «1» oOecrieuanBaeTcst pe3ucTopaMu
TIOATSKKH.

JInnus SCL ucnons3yercs ais cTpoOHpoBanys HHPOPMAIMK 10 THHUU SDA. YIpoIieHHO MOXXHO Ha3BaTh 3TH JINHUU
«TaKTOBas» U «IaHHBIX» COOTBETCTBEHHO. Macrep Bbinaet curnai SCL , a mo simanu SDA nzaer Bblaua JaHHBIX JIHO0
MacTepoM B LIMKIE 3amucH, Jinbo Slave —oMm B 1ukie ureHns. Ha kaxaplit ONT JaHHBIX PUXOANUTCS OJMH UMITYJIbC
curana SCL. Slave- ycTpoHCTBO Bceraa UMeeT BO3MOXKHOCTh IPHOCTaHOBUTH MacTepa, npunepxusas curnan SCL B
HHU3KOM YpOBHE. 3aKOHUMB HEOTJIOXKHBIE Aena, Slave oTmyckaeT Mactepa nainsiue. [Tocne npuema kaxoro Gaiita
MIPUHUMAIOIIAs CTOPOHA oATBepkaaeT npueM curaaigoM ACK, mpuaepxkuBas curaan SDA B HU3KOM ypoBHE Ha 9-M
nmnyibee SCL. Takum o6pa3om, iepearomias CTOpOHa IMoTydaeT HOATBEP)KICHHE, YTO €0 TaHHbIe JOILUTH. Beskmii
00MeH HauMHaeTcs ¢ KoMOMHanuu «ctapt» (pu BeicokoM SCL cmanx SDA) n 3axkaHuMBaeTcss KOMOMHAINEH «CTOI»
(mpu BeicokoM SCL ¢port SDA). Ot KoMOnHAIIH HOPMHPYET MaCTEP.

Jnst oOMeHa TaHHBIMHE MacTepa co Slave HCIONb3yIOTCS [Ba OCHOBHBIX BU/A TIAKETOB - IMAKET 3allMCH U IaKeT
YTeHHUA. BO3MOXHBI TaK e COBMEIICHHBIE MTAKETHI B BU/IE CIIMTHOTO MAKETa COCTOSINETO M3 IIUKJIIA 3aIHCH
pas3/IeNIeHHOTo C LIUKJIOM YTeHHUS] KOMOWHALME! «IOBTOPHBIN cTapT». [Ipn 3TOM Kask/blii U3 IUKIOB nMeeT Gopmar
OOBIYHBIX TAKETOB, HO UCIIOJIb30BAHHE MEX/y HUIMU KOMOWHAIINH «IIOBTOPHBIN CTApT» TapaHTUPYET CIUTHYIO
nepenayvy nakera, 0e3 3axBaTa LIMHBI JPYTUMH MAacTEPaMHU.

[leperiii GaiiT B makere Bceraa Slave — aapec ¢ MPU3HAKOM YTEHHS / 3alIUCH B MilajiieM ourte. DTOT OalT Beeraa
nepenaet mactep. OcranpHble OalThl TO YUTAEMbIEC WU 3aITUChIBAEMbIE JJaHHbIE.

IMaket npu 3anucu MASTER —a B o agpecy Word-ADR N Gaiit
S R S
T /
Al Slave-ADR | W ¢| Word-ADR o
R = P
IMaxet npu urenuu MASTER —oM u3 y aapecy ykazarenss Word-ADR N Gaiir
S R
T / A
Al Slave-ADR | W c
R = K
T 1 ;
CoBMmemennbii maker ureHuss MASTER —oMm u3 AYEHKU C KOHKPETHBIM agpecom
S R S R
T T / A A
A Slave-ADR | W Word-ADR A Slave-ADR | W ¢ ¢
T 0 T L S N | S R A

Paboma konmponnepa é kauecmee Slave ycmpoiicmea na wiune I12C.

st paboTs! B KauecTBe Slave- ycTpoiicTBa KoHTposiep umeet Slave — anpec, xpansmuiics B s;ueiike EEPROM(0XFE).
DTOT agpec MOXET OBITH U3MEHEeH nonb3oBaresieM. OOpaTuTe BHUManue — aapec Slave-yctpoiicta 12C u ampec y3ia
MODBUS - 3T0 pa3Hble afipeca U XpaHATCsS OHU B Pa3HBIX S4eHKax.

B mmkite 3anvcyu nepBeIi 6alT cienyromuid mocie Slave — ampeca BCTpoeHHas porpaMMa paciieHuBaeT Kak aapec
pecypca BHYTpH KOHTpoJuiepa. DTo Tak Ha3eiBaeMblid Word— anpec. Word— aapec nepe3anuceiBaeTcss BO BHyTPEHHHUI
yKas3aTtesb IpH Ka)XJOM MaKeTe 3alKCcH ¢ coBmagaomuM Slave- aapecom. Cieayromue 3a 3TUM ONepauu
YTEHHA/3aMICH IPOM3BOAATCS HAUMHAs C STYEHKH aapecyemoir Word— azpecoM ¢ HOoClIeIyOIINM aBTONHKPEMEHTOM
BHYTPEHHETO yKa3aTels.

Tlockoavky 0 adpecayuu sHympennezo pecypca npu docmyne no wiune 12C ucnoiv3yemcs moavko 00ur o6aim, mo
01 yoobcmea obpawenus Ko 8cemM 6HYMPEHHUM Pecypcam NpuHsama Cmpanuinas aopecayusi npocmpancmea RAM :
- 8¢ RAM pasbusaemcs na cmpanuysl no 128 6aiim;
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- npu obpawgernuu k auetikam RAM 0...7Fh, obecneuusaemcs oocmyn k RAM c aopecamu 0...7Fh;

- npu obpawgernuu k auetikam RAM 80...0FFh obecneyusaemcsi docmyn K 00HOU u3 cmpanuy pasmepom 128 batim
obugeco npocmparncmea RAM;

- Homep nodcmasnaemol cmpanuywl nexcum 6 ayeiike REG PAGE — RAM 51h ;

- ecau Homep cmanuysl = () (no ymonyanuro), mo 6yoem noocmaenena cmpanuya ¢ SFR-pecucmpamu.

IMocne BrutoueHNs nmuTaHus KOHTpoiuiepa Word— agpec hakTHIECKH IPSIMO aAPECyeT TaK Ha3bIBAEMYIO CTAHHUILY
OblcTporo gocrymna — HauanbHble 128 6aiiT RAM u Bce peructpsl cienuaibHbiX GyHkuuin - SFR-peructpsl.

Kax y>e ObLI0 cKa3aHO, KaX/J0€ NOCIEAYIOIee YTeHUE/3aIICh IPOU3BOAUTCSA C aBTOUHKPEMEHTOM BHYTPEHHETO
ykazarens. [Tpu 3Hauenusix ykasarens =7Fh u =0FFh aBronnkpemeHT He npousBoaurcs. Tak e aBTOMHKPEMEHT He
npousBoauTcs npu obpamennn k SFR-perucrpam ¢ anpecamu 0A6h, 0A8h u OFSh. DTH perucTpsl HHULIUUPYIOT
pabory ¢ EEPROM u FLASH. Ilpu 3anucu B TRISC, 6nankupytotcs Outst 3 u 4, 4To0bl He U3MEHUTH pexxum 12C.
MakcumanbHasi JUIMHHA [TaKeTa B IIPUHIUIIE HE OTPaHNYeHa, HO YUUTHIBAsl YTO aBTOMHKPEMEHT BHYTPEHHETO
yKazaTels depes rpaHuny 128 6aiT He IpOU3BOANTCS, MAKCHMAIBHOE KOJIMIECTBO JAHHBIX B rmakere 128 Oaift.

Ymenue / 3anuce / cmupanue EEPROM u FLASH ¢ pescume Slave ycmpoiicmea na wiune 12C.

s arenns siaeiikn EEPROM  HeoOxoamMmo 3apanee ykaszath aapec siueliku EEPROM mytem 3ammcu B SFR-peructp
EEADR (mpu REG_PAGE=0 Word-ADR= 0A9h) . ITocme storo cunuraTs 3HaucHne peructpa EEDATA (mpu

REG _PAGE=0 Word-ADR= 0A8h). IIpn xaxxqoM nocienyromiem areHun 0e3 nepeonpenencans Word-ADR Oyzner
BBIJIaBaThCs 3HaueHue cienytomeii sueliku EEPROM. Ilpu 5ToM aBTOMHKpeMeHT BHyTpeHHero ykazatens Word-ADR
He MPOU3BOAUTCS U OH MPOA0IKAET yKa3bIBaTh Ha perucTp EEDATA, a mpon3BoanTCsSl aBTOMHKPEMEHT perucTpa
EEADR, urto yno6Ho A mocienoBarenbHOM BoIOopke nanHbX 13 EEPROM .

s 3anmcu siueiikn EEPROM  HeoGxoamuMmo 3apaHee ykasaTh ajapec stueiiku EEPROM mytem 3anucu B SFR-peructp
EEADR (mpu REG PAGE=0 Word-ADR= 0A9%h) . ITocie 3Toro0 3ammcars B OJHOM ITaKeTe HOBOE 3HAUCHUE STUCHKHU
B peructp EEDATA (mpu REG_ PAGE=0 Word-ADR= 0A8h) compoBoxxmaemoe 00s3aTeI-HON
MIOCTIEIOBATENBHOCTEIO U3 ABYX 0alT 55h m 0AAh. [Tocne 3Toro BHyTpeHHSS IporpaMMa 3aHeceT HOBOE 3HAYCHHE TI0
yKa3aHHOMY afipecy. 3a OMH MaKeT MOKHO 3alncaTh TOJIbKO oguH OaifT. Eciiu KoHTpoIep He MOTyduT B OJHOM
naKeTe 0043aTeIbHON MOCIEI0BATENFHOCTH MTOCTIE TIOIyYCHNS HOBBIX JaHHBIX, TO 3alIUCh IIPOU3BOANTCS HE OyIIeT.
[pu kaxmoii mocaeyomeil aHaIOTHIHOM 3amucu 6e3 nepeonpeaenenns Word-ADR Oyner 3anmuceBaThCSI BHOBB
NoJyJaeMble JaHHbIe B cienytomyo ssueiiky EEPROM. [Ipu 3ToM aBTOMHKpEMEHT BHYyTpeHHero ykasareis Word-
ADR He mpou3BOIUTCS U OH NMPOJODKAeT yKa3biBaTh Ha peructp EEDATA, a npou3sBoguTca aBTOMHKPEMEHT perucTpa
EEADR, uto ynoOHo /is1 ocieoBaTeibHOM 3anmucu AaHHbiXx B EEPROM .

s yrenus sueiikn FLASH HeoOxoauMo 3apaHee ykazaTh aapec myTeM 3anucu B SFR-peructpsr TABLPTRL,
TABLPTRH, TABLPTRU (npu REG PAGE=0 Word-ADR= 0F6h, 0F7h, OF8h cooTBeTcTBEHHO) HYXHOTO ajpeca
FLASH . 3amuch BceX perucTpoB MOXKET OBITh CiellaHa B OJTHOM TakeTe. [locie 3Toro cuuTarh 3HaUCHUE pEerucTpa
TABLAT (mpu REG_PAGE=0 Word-ADR= 0F5h). [Tpn xaxmoM nocienyroneM 9TeHHH 0e3 IepeornpeneneHus
Word-ADR 6yner BeinaBaThes 3HaueHue cuenyromeit sueitkin FLASH. ITpu 3ToM aBTOMHKpEMEHT BHYTPEHHETO
ykazatens Word-ADR He mpou3BoanTCS U OH POIOIDKaeT yka3piBath Ha peructp TABLAT, a mponsBoanTcst
aBTomHKpeMeHT peructpa TABLPTR, uTto yno6HO 11 mocnenoBarenbHOM BeiOopke maHHBIX 13 FLASH.

O6macts FLASH 0...1FFFh 3akpbiTa OT onepanuii YTeHHsL.

s 3anucn siueek FLASH Heo6xonuMo 3apaHee ykazaTh HadallbHBIHN aapec myTeM 3anucu B SFR- peructpsr
TABLPTRL, TABLPTRH, TABLPTRU (npu REG PAGE=0 Word-ADR= 0F6h, 0F7h, OF8h cooTBercTBeHHO)
nyxHoro anpeca FLASH. 3amuch Bcex perucTpoB MOXeT OBbITh C€IaHa B OJJHOM HakeTe. AJpec 00s3aTeNbHO J0JDKEH
ObITh KpateH 8, T.e. 3 muagmue 6uta TABLPTRL nomkus! 66T paBHbI 0, nHaYe nonsITky 3anucu Bo FLASH Oynyt
urHopupoBatecs. [locie onpeneneHus axpeca, HeOOXOIUMO 3aMMCaTh B OJJHOM MAKETe § HOBBIX 3HAYCHUI B PETUCTP
TABLAT (mpu REG_PAGE=0 Word-ADR= 0F5h) compoBoxaaeMbIx 00s3aTeIHHOI MOCIEI0BATEIHHOCTRIO U3 IBYX
6aift 55h u 0AAh. ITocne 3TOr0 BHYTpEHHSS TIpOrpaMMa 3aHECET HOBBIC 3HAUCHUS, HAUWHAS C YKa3aHHOTO ajpeca. 3a
OJIMH TTaKeT MOKHO 3aIlcaTh TOJIbKO § 0aiiT. Ecii KOHTposIep He MOMydUT B OAHOM IaKeTe 00s3aTeIbHON
MIOCJIEA0BATENILHOCTH TIOCIIE MOTYYEHHs HOBBIX JaHHBIX, TO 3aIHMCh MPOU3BOANTCS He Oyzer. IIpu xaxmon
TOCJIeYIOMIEeH aHAIOTHIHOM 3amcu 6e3 mepeonpeneneHus Word-ADR Oyzer 3anuchIiBaThCSl BHOBB TOJTydacMble
naHHble B cnenytonme siueiikn FLASH. Ilpu aToM aBTOMHKpeMeHT BHyTpeHHero ykazatens Word-ADR ne
IIPOU3BOIUTCS U OH MPOJOJIKAeT yKa3biBaTh Ha peructp TABLAT , a mpousBoauTcs yBenuueHHE perucTpa
TABLPTR na 8 3anmcaHHBIX s9eeK, YTO yI00HO JuIsl IocieioBaTeabHoN 3anucy nanHbix B FLASH. Heo6xoanmocTs
paboThl ¢ 8 suelikaMy BbI3BaHA BHYTPEHHEH apXUTEKTYpOH MUKPOKOHTPOJLIEPA.

IIponecc 3amucu 3aHUMaeT IPUMEPHO 2MC, BCE ITO BPEMsI KOHTPOILIEP «IPUAEPKUBAET» MacTepa Ha LIMHE.

O6mnacts FLASH 0...1FFFh 3axpsita ot onepanuii 3amucu.

s crupanus sueexk FLASH HeoOxoaumo 3apaHee ykazaTh anpec mytem 3amucu B SFR- peructper TABLPTRL,
TABLPTRH, TABLPTRU (mpu REG_PAGE=0 Word-ADR= 0F6h, 0F7h, OF8h cooTBeTCcTBEHHO) HYKHOTO aapeca
FLASH. 3anmch Bcex perucTpoB MOXKET OBITH CZeJIaHa B OJTHOM IMakeTe. AJlpec 00s3aTebHO JOJDKEH OBITh KpaTeH 64,
1.¢. 6 Miaammx out TABLPTRL momxub! Ob1Th paBHEI 0, MHaYe onbITKH cTupanus FLASH OyayT urnopupoBatbes.
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[ocne onpenenenus anpeca, HeoOxoanMo 3amucaTh B onqHoM nakere B peructp EECONI (mpu REG_PAGE=0
Word-ADR= 0A6h) 3nauenue 10h compoBoxkmaemMoe 00s3aTeIBHON MOCIEIOBATEIBHOCTRIO U3 ABYX OaiT 55h m 0AAh.
[Tocne sToro BHyTpeHHss nporpamma cotpeT FLASH, HaunHas ¢ ykazaHHOro ajgpeca. 3a OMH MaKET MOKHO CTEPETh
TOJNBKO 64 Gaiita. Eciii KoHTpoep He MOTyYUT B OJHOM MakeTe 00s3aTeIbHON MOCIIeI0BATEIFHOCTH MTOCIIe
noxydenus Oaiira 10h, To crupanne npousBoautcs He OyzaeT. [locie cTupaHns aBTOMHKPEMEHT BHYTPEHHETO
ykazatenss Word-ADR He mpou3BoauTCs U OH POoDKaeT ykaszbiBath Ha peructp EECONI , aBTomHKpeMeHT
peructpa TABLPTR TOX€E HE MPOU3BOIUTCS, YTO YAOOHO AJis ocheaytomei 3anucu nanueix Bo FLASH.
Heob6xonumocTb paboThl ¢ 64 sueiikaMy BbI3BaHA BHYTPEHHEH apXUTEKTYypO MUKPOKOHTPOJLIEpa.

IIponecc cTupanus 3aHUMAaeT IPUMEPHO 2MC, BCE ATO BpeMs KOHTPOJUIEP «IPUAEPKUBACT» MAacTepa Ha IIMHE.
O6nacts FLASH 0...1FFFh 3axpsita ot onepauuii ctupanusi.

AnmnapaTHo slave — ycTpolicTBO paboTaer B pe)kMMe B KOTOPOM IIPH NPUEME HE HCIIOJIb3YEeT BO3MOKHOCTh
MIPUOCTAHOBKH MacTepa. B cBs3M ¢ 3TUM, M0JIb30BaTEN0 HEOOX0IMMO COOJII0aTh PEKOMEHIALIUIO HE 3JI0yTIOTPEOIIsTh
BpEMEHEM HaxOKJIeHHs B 00padoTunkax, cBs3aHHBIX ¢ Hi Int (BekTopa: Hilnt; preHilnt; 1000Hz; 100Hz). Obmiee
BpeMsI HaXOKJCHHS B 3TUX 00paboTYMKAX TOIHKHO OBITH HE Oosiee 25MKC, HHade MOYKET IPOU30MTH TIOTEeps ITaKeTa.
Ecmm sTo cimyuntcs, mactepy o0 3Tom Oyzaet coobrmierno orcyrctBuem ACK.

IIpumepovl HeKomMopvIX KOMAHO:

Yrenue onHoro Oaiita MASTER wu3 RAM c koHKpeTHBIM anpecoM Word-ADR
S R S R S
T T Al r
A Slave-ADR W Word-ADR A Slave-ADR | W o
T 0 T 1

Yrenue onHoro Oaiita MASTER wu3 RAM no Tekymemy aapecy ykazarenss Word-ADR
S R
T Al S
Al Slave-ADR W cl
R = L
T 1

3amuce MASTER Tosbko ykazatens Word-ADR B

S R s
T /
Al Slave-ADR | ¥ Word-ADR o
T 0 P
3amce MASTER nByx 0aiiT B ssueiiku RAM HauuHas ¢ aapeca Word-ADR
? ‘f s
ﬁ Slave-ADR W Word-ADR DATA 1 DATA 2
T 0

3amnce MASTER B ykazarens agpeca EEADR EEPROM

S R
T / S
Al Slave-ADR | v 0A%h <EEADR> o
; : ’
Urenne omnoro Oaiita MASTER w3 EEPROM o 3apanee ycranoBireHHoMY B EEADR anpecy
? : : " 'k
A Slave-ADR | W 0A8h A Slave-ADR | W o
" : b ! i
IMomaua MASTER komanns 3amuchk saeiiku EEPROM o 3apanee ycranosieHHoMy B EEADR anpecy
S R
T ) S
Al Slave-ADR W 0A8h DATA 55h 0AAh o
T 0 P
3amuce MASTER B ykazarens ampeca TABLPTR FLASH
S R
T ) S
A Slave-ADR | W 0F6h <TABLPTRL > <TABLPTRH > <TABLPTRU> N
= P
T 0
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Urenue oxnoro Oaifita MASTER w3 FLASH 1o 3apasee ycraHoBieHHOMY B TABLPTR anpecy

S0

S R S R S

T T All

A Slave-ADR W OF5h A Slave-ADR | W ¢ o

T 0 T I ’
IMonaya MASTER komanzp! ctupanue 6yioka 64 6aiita B FLASH 1o 3apaHee yctaHoBieHHOMY B TABLPTR
azgpecy

S R S

T

Al Slave-ADR | W 0A6h 10h 55h 0AAh o

T 0 ’
IMonaya MASTER komannp! 3amuck 610ka 8 Gaiit 8 FLASH 1o 3apaHee yctaHoBineHHOMY B TABLPTR
agpecy

R
Slave

DATA DATA DATA DATA DATA DATA DATA DATA 0AA

W OF5h 55h

ADR =

Hcnonv3zosanue nonbv3oeamenbcKux 6eKmopog 01 yRpaeienus nomokom oannwix uepes slave-12C.
Cwm. paznen «Ilepedaua ynpagnenus npozpammam noJib306amesnnn.

Paboma konmponnepa ¢ kauecmee MASTER ycmpoiicmea na wiune 12C.

Paboma 6 kauecmee MASTER no komandam MODBUS

MUKpPOKOHTPOJIICP HHUIMUPYET BHIXO]] HA IIMHY B KAYECTBE MaCTEpa MOCIIC TOTYICHUS OIHOM U3 IBYX KOMaH]
MODBUS : - 7Ah - xomanzaa yrenue muHbl [2C u  7Bh - xomanna 3anuce munel [2C. @opmaT KOMaH[ OnucaH
B pazzene «Peanuszanus nporokosa MODBUSH.

BrIxon Ha MIMHY MTPOU3BOIUTCS C COOIOCHUACM MPABIII paOdOTHI ¢ MyJIbTHMACTepHOU MKUHOW. Eciu muHa 3aHsTa, TO
KOHTPOJUIEP KIET OCBOOOXKAeHU muHEI 10 MC U ecii IMHA MpoaobKaeT ObITh 3aHsTa TO B MODBUS otmpasnsercs
KkBUTaHIMA ¢ KoxoMm ommOku 0Dh. Ecim muHa cB0OOIHA, TO MUKPOKOHTPOJIUIEP IIEpEIaeT B IIMHY ITAKeT,
COOTBETCTBYIOLINH npurme e komanae. OOmuit popmar makeToB 0OMeHa OMICaH B Hadase pasaena «Peamn3amus
mHEL [2Cy.

Jns xomanael muHbl 12C 7Ah :
- KOMOMHAIMS CTapT
- nepenaercs Slave-ADR ¢ npuzHakom 3amicu
- npuHuMaercs curHan ksutuposanus ACK or Slave
- mepenaercs Word-ADR
- npuHuMaercs curHan ksutuposanus ACK or Slave
- KOMOMHAIMS OBTOPHBIN CTapT
- mepenaercs Slave-ADR ¢ npu3HakoM YTeHUS
- mpuHUMaeTcs curHan keutupoBanus ACK ot Slave
- mpuHUMaeTcs 1-i 6aiT ot Slave
- mepenaercs curaan ksurupoanus ACK=0 B Slave
- mpuHUMaeTcs ... Oait ot Slave
- nepenaercs curnan ksuruposanuss ACK=0 B Slave
- npuHuMaercsi N-ii Oaiit ot Slave
- nepenaercs curnan ksuruposanust ACK=1 B Slave
- KOMOMHAIHS CTOII
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s xomauge! 3anuck muHel 12C - 7Bh
- KOMOMHAIHSA CTapT
- mepenaercs Slave-ADR ¢ mpusHakom 3amucu
- mpuHIMaetcs curHan ksutuposanus ACK ot Slave
- mepenaercs Word-ADR
- mpuHIMaetcs curHan ksutuposanus ACK ot Slave
- nepenaetcs 1-ii Oaiir B Slave
- npuHuMaetcs curnan ksutuposanus ACK or Slave
- mepenaercs ... 0aitT B Slave
- npuHuMaetcs curnan ksutuposanus ACK or Slave
- nepenaercst N-it 6aiiT B Slave
- npuHuMaercs curnan ksutuposanus ACK or Slave
- KOMOWHAIHS CTOII

Bo BpeMs mepenaun nakeTa MoCTOSHHO KOHTPOJIMPYETCs INHA Ha IPEIMET BOSHUKHOBEHHMS KOJUTH3HUH (TIpH
CHHXPOHHOM Hadvalle Mepeiadn MakeToB IBYMs WM OoJiee pPasHBIMU MacTepaMH). B cirydae BOSHUKHOBEHUS KOJIITH3HU
B MODBUS otmnpasinsiercst kButauius ¢ kogoM ommOku OEh. Tak ke koHTposuiep npuHuMaeT kButanuna ACK ot
Slave. B cirygae orcyrcteus ACK B MODBUS otnpasinsiercst kButaHImst ¢ kogom ommoOku OFh.

MakcuManbHas 4acToTa IIUHBI, BblaBaeMast MacTepoM, 400 kI

Slave — ycTpoiicTBO, IpH HEOOXOAMMOCTH, MOXKET NpUAEPkKaTh 00MeH 3axumast curHan SCL Ha Hy»KHOe BpeMsl.

Hcnonvzosanue npozpammoii no1b306amens 6CMPOEHHBIX NOORPOZpamMMm 013 padomul 6 kauecmee MASTER I2C.

[Ipu HanMcaHWH CBOMX MPOTPaMM, HOJIH30BATENbF MOXKET MCIIONIB30BATh Ul JocTyna kK Slave-ycrpoiictBam 12C
BcrpoerHsie mognporpaMmmel [2C RD u 12C_WR. Ot nmoamporpaMMsl 00ecriednBaloT IMPOCTON JOCTYI K pecypcam,
MOJKIIOYEHHBIM K Moayitio 1o mmHe [12C. IMoamporpaMmsl paboTaroT O aaropuTMaM yXKe OIHMCAaHHBIM B 3TOM
pasnerne.

Aodpec I2C_RD = 0x1EO00.
Aodpec I2C_WR = Ox1E04.

BrI130B moamporpaMm Heo0X0IuMO pon3BoauTh komangamu CALL.
Iepen BEI30BOM HEOOXOUMO Pa3MECTHTH:
RAM 60h=SlaveAdr
RAM 61h =WordAdr
RAM 62h=umncno 6aiit (3ragenne 0x00 cooTBeTcTBYeT 256 OaiiTam)
FSR2 =nauano Oydepa ans npreMa/nepeaadn JaHHBIX.
KO/JIbl OIINBOK Bo3Bpamtaembie B WREG
00h-HOpMaNTEHOE 3aBepIIeHIE OOMEHA
0Dh-mipu ob6pamiennu x xaHany [2C muHa 3asaTa > 10Mc
OEh-xommu3us npu oomene mo 12C
OFh-ner curnana moarsepxkaenus ACK ot Slave-ycrpoiictea [12C .

He pexomenayercst oOparaTbest K 9THM MOANIPOrpaMMaM M3 POrpaMM BhI3bIBaeMbIX 10 npepsiBanusM 10 000, 1000,
100 I'my, T.x. 06MeH 1o muHe 12C 3aHuMaeT B M000M citydae BpeMsi OoJIbliee YeM JOIMYCTUMO JUIS ATUX IIPOrpaMM.
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Paooma ¢ SPI

B 3aBuCHMOCTH OT TOTO IPUCYTCTBYET IU B y3ie/Moxyine muHa [2C, mmHa SPI MoxeT OBITh peani3oBaHa Kak
MIPOTPaMMHO TaK U C UCTIONB30BaHIEM alIlapaTHOTO MmopTa eciu oH cBobozeH ot 12C. T[Ipu nporpaMMHO# peanu3ayn
MaKcHUMallbHast CkopocTh ooMena o muHe SPI e 6oee 700 kI

[pu anmapaTHO#H peaxu3anuy - CKOpocTs ooMeHa o muHe SPI 2 MI'.

[Monnep>xuBaeTcst TOIBKO MacTep-pexuM. /111 oOMeHa 1o MIWHE HCIOJIB3YIOTCS TPH JTHHHH:

SCK — BBIXOJ TaKTOBOTO CHTHaJda, Din — BXoxa gaHHBIX, Dout — BEIXOJ JaHHBIX. Bee TMHNM 0THOHATIpaBJICHHBIC.
s oOMeHa 1o muHe MacTep GpopmupyeT Ha JnHHE SCK TaKTOBBIE UMITYJIBCHI — [0 BOCEMb Ha KaXKIBIH OailT.

ITo murusam Din 1 Dout cooTBETCTBEHHO, MOZYJIb CHHXPOHHO C TaKTOBBIM CHUTHAJIOM IMPHHUMAET U Iepe/iaeT
nanneie. [Ipu nporpammHoi peanusarmu pabounm sisisiercs nepexon SCK uz 0 B 1 1.e. pponTt. [lanHbie HA TUHUN
Dout ycranasnusatorcst MuHuMyM 3a 100HC 10 pponta SCK. lanusie ¢ nuauu Din 3amenkuBatotcs uepe3 100He
mocie ppouta SCK. Ilpu anmapatHoii peanu3anui pabOYUMHE SIBISIOTCS TE JKE Mepenajbl, HO MPH HE0OXO0AUMOCTH
pexum SPI moxno nerko u3menuts uamennB 0utel CKE u CKP B peructpe SSPSTAT.

[[IuHa moMTHOAYTUIEKCHAS T.€. OOMEH BeIETCSl OJHOBPEMEHHO B 00€ CTOPOHEI.

JLis o aKITIOYeHIST HECKOMBKUX Slave-yCTpoiCTB UCTIONB3YIOTCS MpsiMast aApecanus YCTPOHCTBa yepes
nomomHuTenbHbIe THHUH RAO, RA1, RA2. T.x. anpecHBIX THHUH Bcero 3 To MOXeT OBITh afpecoBaHo 10 8 Slave-
ycrpotictB. Eciu Slave-ycTpoiicT He 6oee 3, To peKOMEHIYEeTCS UCTIOIh30BaTh YeThIpe KOMOMHAIINY aIpEeCHBIX
curHasoB: 111 — He BRIOpaHO HU OJTHO U3 YCTPOICTB,

011 — BeIOpano ycTpoiicTBo y KoToporo CS moakioueH K tuHIA RA2,

101 — BeIOpano ycTpoiicTBo y koToporo CS moakitoueH K tuHuU RA1,

110 — BBIOpaHO ycTpoiicTBo y koToporo CS nonkimodeH K suHnu RAQ.

Taxo# moaxo[ mo3BossieT 000UTHCH 03 TOTOTHUTEIBHBIX CXEM JeIH(PALIUH.

[una SPI noctynHa aj1st MOJIB30BaTENs ABYMS CIIOCOOaMH:

e  [Ipu momomu komanasl MODBUS - 7Ch — o6men o mmne SPI;

e  lcmonp3ys cTaHIApTHYIO OMOIHOTEKY HOAIPOTPaMM.
[pu kaxxmoM oOpaIeHny K IUHEe MOTyTh apToMarndecku HactpanBaeT muHK SCK, Din, Dout B HeoOxomumoe
HalpasJIeHUE Mepeiadn.
Ha anpecusie muamu RAO, RA1, RA2 BrimatoTcs cooTBeTcTBeHHO 3 Mumaammx outa CS.
KomaHzia caMOCTOSTENbHO He H3MEHAET PEKUMBI PabOThl 3THX JUHHUNA. [lo3TOMy, ecnin HeoOXxoauMa afgpecHas pabora ¢
Moaymsimu SPI, To HeoOX0AMMO 3apaHee MPOMHUIHATN3UPOBAT 3TH JIMHUH KaK BBIXOJIBI.
B npotuBHOM cityyae OHM OCTaHyTCsl BXOJaMHu 1 koMOnHanusi CS He OyzeT BbIBeJIeHA Ha HUX. DTOT PEXHUM y100eH
nipu pabore ¢ equacTBeHHBIM SPI —Moxynem (smHnm RAO, RA1, RA2 M0XXHO MCIIOIBb30BaTh ISl APYTHX LEJeH).

Paboma 6 kauecmee MASTER no komandam MODBUS
dopmaT KOMaH]I onrcaH B pazjene «Peamuzarus npotokoira MODBUS»

Hcnonvsosanue npoepammoti noiv3oeamens 8CmMpoeHHbX noonpozpamm oas pabomet 6 kawecmee MASTER SPL
[Ipu HanMcaHNK CBOMX MPOTPaMM, MOJIB30BATENb MOXKET UCTIONB30BaTh I AoCTymna Kk Slave-ycrpoiictBam SPI
BCTpoeHHYI0 noanporpammy SPI . Orta moamporpamma oGecriednBaroT MPOCTOM JOCTYI K MOIYIISAM, TIOAKIIOYSHHBIM
o mmHe SPI.
Aopec noonpoepammer SPI = 0x1E10.
Bb130B noanporpaMm HE0OX0IMMO MPOM3BOANTH KomaHaamu CALL.
Ilepen BEI30BOM HEOOXOUMO Pa3MECTHTH:

RAM 58h=uncno 6aiiT (pakrnuecku oduiee yucio TpedyeMbix nmirysibcoB 1mo SCK /8)

RAM 5Ah=CS

FSR2 =nauano Oydepa /s nprema/nepesadn JaHHBIX.
KOJIbl OIINBOK Bo3Bpamiaemeie B WREG

00h-HOpManEHOE 3aBepIIeHIE OOMEHA

03h-gucno 3ampamuBaeMbix 6aiT =0

04h-gucno 3ampamuBaeMbIx 0aT >249
T.x. moamporpamMMa noJb3yeTcst OOMIIMMU PECypCaMy C YIaCTKOM PE3HICHTHOH MPOTPaMMbI OTBEYAIOIINM 32
00paboTky Tenerpamm npuxoaamux u3 MODBUS, Hafo ciennTh, 9TOOBI BHI30B MOANPOTPAMM HE TIPOU3BOIMIICS TIPH
pabore c MODBUS.
J1s 3Toro HeoOX0AUMO OXKIaThes koraa REG MODBUS -> RAM 53h =B’ 00010000’ - xoHTpOJLIEpP
TOTOB K [pMEMYy HOBOM TeJIeTDaMMEL.
ITocite aTOr0 OOHYIUTH PETUCTP(TEM caMbIM BpeMeHHO 3arpeTuB padoty ¢ MODBUS), npoBectu o6meH 1o SPI,
BOCCTaHOBHTL REG MODBUS==B’00010000" .
He pexomenayercst oOparuaTbes K 3TOH MOJIporpaMMe U3 MPOorpaMM BI3bIBaeMbIX 110 npepbiBanusam 10 000, 1000,
100 I'my, T.K. OOMEH MOJKET 3aHUMAaTh BpeMs OOJIbILIEE YeM JIOITyCTHMO ISl THX IIPOTPaMM.
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Paooma ¢ MicroLan

Bce nuHuM y3na/mMomyiist He3aleiiCTBOBaHHbIE B peain3aliii 0CHOBHbBIX HHTepdeiicoB (MODBUS u 12C) moryt ObITh
UCIIOJIb30BaHbI JUIsl paboThl ¢ TepMojarunkamu Gupmsl Dallas Semiconductor DS18S20 unu DS18B20.

ITpu pabote MoTyib UCIIONB3YET Oe3aPECHBI METO 0OMEHa, TIOATOMY K KaXKJ0H JTMHUM MOXHO MOJKJIIOYUTH TOIBKO
OJIVH TepMOJAaT4YHK. TepMOIaTINKN MOTYT IOAKIIOYAThCS KK C BBIICIICHHBIM IUTAHUEM , TaK U C TUTAaHUEM OT
TUHAA(APYTHMH CIIOBaMH IO 3-IIPOBOHOM HIIH IO 2-TIPOBOJIHON CXEMaM).

Cxemorexnuka muHbl MicroLan TpeOyeT MOATSHKKN HA CTOPOHE y371a/MOJLYJIsl COOTBETCTBYIOIINX JTMHUH JaHHBIX K
+5B pesuctopamu ~5 kKOM.

OOpaTtuTe BHUMAaHUE — €CTh HEKOTOPBIE TUITEI MOJIYJIEH Ha KOTOPBIX 3TH PE3UCTOPBI HE MPEIyCMOTPEHBI;

Ha HEKOTOPBIX Yy3J1aX JUIsl BKJIIOYEHHS 3TUX PE3UCTOPOB HEOOXOIMMO YCTAaHOBHTH COOTBETCTBYIONIHE JHKAMIIEPHI !

s pabotsl ¢ MicroLan B RAM Mo/ysist BBIICICHBI:

-RAM 5Ch - cexkBeHcop (0=>cTon/koHel mpeodpa3oBaHus, 1=>3amyck npeoodpa3oBaHus)

- RAM 5Dh - buToBas Macka JiMHU# pasperieHHbIx B MicroLan is mopta RA (1=> pasperieHo)

- RAM 5Eh - buToBas Macka JiHU paspenieHHbix B MicroLan s mopta RB (1=> paspemieHo)

- RAM 5Fh - OuToBas Macka JMHUH paspemeHHsx B MicroLan mrs mopta RC nmm RF->mist y3moB ¢

PIC18F6xxx (1=> pa3pemieHo)
- RAM 300h...3EFh - o6macTh mamMsTH ¢ pe3ylbTaTaMi IPeo0pa3OBaHMUs.
Ecmu mome3oBaTens He pabdoTaer ¢ MicroLan, To o6macts mamsatu RAM 300h..3EFh  ocTaercst cBo60oaHOIA.
st paboTHI ¢ THHUAME B pesknMe MicroLan HE0OX0IMMO YCTaHOBUTH COOTBETCTBYIOIINE OMTHI B PETUCTPAX
RAM 5Dh...5Fh. OT0o moctaToYHO clienaTh OIWH pa3 — 3HAYCHHE 3TUX SYeeK IPOrpaMMa He MEHSeT.
CrnenunanbHO yCTaHAaBIMBATh PEKUMBI JINHUH MUKPOKOHTPOJIIEpa HE HA/I0, IPOrpaMMa 3TO JIEJIaeT aBTOMAaTHYECKHU JUIs
Ppa3peIeHHBIX JTUHHH.
Just 3amycka npeoOpazoBanus Heooxoaumo 3anucatb B RAM 5Ch 3nauenune 0x01.
PesynbraT npeoOpa3zoBaHus 0 BCEM pa3pelISHHBIM JIMHUSM OJTHOBPEMEHHO OyJIeT TOTOB He Ooee yeM uepes lc.
IMocne oxonyanus npeodpazoBanust RAM 5Ch copocurcs B 0.

[Mocne nanmmanm3ann RAM 5Dh...5Fh u 3amycka npeobpasoBanust RAM 5Ch=1 mMoxyns BeIaeT HEOOXOJUMEBIE
MTOCTICIOBATEIHOCTH B Pa3pCIICHHBIC JTMHUH.

Ecim cooTBeTCTBYIOMAS IMHUS B MOMEHT Hadasia 0OMeHa He Obuta B «1» MJIM HE MPHIIeN NMITYIIEC KIPUCYTCTBISD OT
TEPMOAATIHKA, TO OOMEH C STOU JIMHUEH B 3TOT KOHKPETHBIH 3aITyCK OO0JIbIIe He BeIeTCS — JTMHUSA OyIeT HaXOIUTCS B
MTACCHBHOM COCTOSIHHH JI0 CJICIYFOIIeH MOMBITKY. (A1 tnarHocTuku oOpeiBoB/K3 Ha nuHMM)

B «HOpMasbHBIC» TUHUU TIEPEAACTCS 3aITyCKAIOIIAs TOCIIEA0BATEIbHOCTD.

Iocne Ha 3TH TUHUK TIOJACTCS MUTAHKE +5B - IS 3aMUTKU NaTYUKOB, IPH ABYXIIPOBOJIHOM IOJIKIFOUYEHUH, HA BPEMSI
npeobOpaszoBanus. [1o mpourecTBHM HEOOXOIUMOTO AATYHKY JJIsl IPEOOPa30BaHUS BpEMEHH, TIOJIAI0TCS HEOOXOIUMBIC
MOCJICIOBATEIEHOCTH JIJISl CYUTHIBAHUS PE3YJIbTaTa.

U3 xaxgoro qaTdyMka cUMTBIBAeTCs 0 9 0alT — Bee sueiiku Bxiroyas CRCS.

Hanee monyns npoussoaut noacuer CRC8 u cpaBnenue ¢ npummenmeit CRC8  ans Bcex TUHUMN.

Pesynbrar cpaBHEHUS MOAYINb HonHChBaeT B 10-if OaifT.

MaccuB TaHHBIX ITO BCEM BO3MOYKHBIM JIMHUSIM pactiojiokeH B RAM 300h...3EFh.

Jlost kaskoro maTdauka oTBeaeHo 1o 10 6aiT — 9 mpuHATHIX B | THAarHOCTUYECKHH.

JlaHHBIE pacIioyI0KeHbI B QUKCHPOBAHHBIX MecTax ¢ 1maroM 10 Gaiit Haunnas ¢ muana RAO 1 koruas RC7

BHE 3aBUCHMOCTH OT TOTO, pa3pelicHa M 3alpenieHa COOTBETCTBYOMIAs JIMHHS.

OOpaTtuTe BHUMaHKE - MPOTrpamMMa CYUTAET YTO BO BCEX MOPTaX MO 8 JIMHUK - T.€. Bcero 24 TUHUH.

3T0 HEOOXOIUMO YYUTHIBATH JJIsi TOYHOTO HAXOXKICHUS COOTBETCTBYIOIIMX JAHHBIX.

B kax10M makeTe TaHHBIX PE3yJIbTaT U3MEPCHHUS TEMIICPATYPhl PACIIOIOKEH B MEPBBIX ABYX OaliTax(CcM. OMUCaHUS
DS18S20 i DS18B20), npunsiteiit CRC8 B neBsitom Oaiite, necsTblil 0aliT —1MarHOCTHYECKHUH.

Ecmu npunsteiii u Beranciennsii CRC8 coBmamarot, To B quarHoctiuyeckoM Oaite B3ogutcs out Nel=1 (! mpu K3 B
JIMHUM OH coBHaner! — Oyayt npunsaTsl Bce 0 u cinepoBarensHO CRC8=0 !).

Bur Ne( B3BOgUTCS B 1 €CITU COOTBETCTBYIOIIAS JIMHUS B MOMCHT Havyasia OOMeHa Oblia B «1» W TPHUIIET UMITYJIBC
«IPUCYTCTBUSM» OT TEPMOJATIHKA.

Takum 06pa3zom eciit OOMEH ¢ TaTIUKOM Tpories HopManbHo | coBnan CRCS8, To OyayT ycTaHOBIIEHBI 00a 9TH OUTa U
10-i GaiiT makeTa OTHOCSIIErocs K 3Toi JuHuH OyneT paBeH «0000 0011»=3.
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Pacnpeodenenue pecypcos mukpokonmpo.nepa

FLASH namamb
MukpokoHTpoJuiep MOKET UMeTh OT 32 1o 64 kbaiit nporpammuoil FLASH namsaru. 13 Hux noa pe3aueHTHYIO
nporpammy otBesieHO 8 kbaiiT. 3to FLASH namsats ¢ agpecamu 0x0000... Ox1FFF. Joctyn k 3TOMy y4yacTKy naMsaTu
3aKpbIT. [Ipr HEOOXOANMOCTH, PE3UACHTHYIO TPOTPAMMY MO>KHO CTEPETh U 3aIIUCaTh HOBYIO IIPOTPaMMAaTOPOM.
[Iporpammsl nosp30BaTeNsd MOTyT pacnojaratbes ¢ aapeca 0x2000 u 3aHMMATh BCIO OCTaBLIYIOCS AMSTh.
B HexkoTopbix MukpokoHTposuiepax , Takux kak PIC18F2620, PIC18F6621 nporpaMMel 110s1b30BaTeNs pa3MeILaloTcs ¢
anpeca 0x4000 u3 3a 6oee kpynHoro pazouenus B Hux FLASH-namsitu Ha GoKu.
Hauano nonvsosamenvcroii oonacmu FLASH -namamu 015 pasnuunsix munos MUuKpOKOHmMpOLepos:

e PIC18F252 =>0x2000
PIC18F2520 =>0x2000
PIC18F2523 =>0x2000
PIC18F4520 =>0x2000
PIC18F2620 =>0x4000

e PIC18F6520 =>0x2000

e PIC18F6527 =>0x2000

e PICI18F6621 =>0x4000
ITporpamma nonp30BaTesNst MOKET OBITH 3aHECEHA MTPH TIOMOIIM BHEITHETO IIPOrpaMMaTopa 4epe3 CrienruaabHbIH
pa3beM Wi, 9yTo OoJiee yI00HO, yepe3 JTr00i U3 0CHOBHBIX nocieaoBaTelbHbIX kKaHanoB (UART wmu 12C)
PE3UEHTHON IPOrPaMMO.
KomaH el 3anicu/uTeHUs/CTUPaHUS JUTS KQXKIO0TO U3 MHTEP(ECOB yXKe OMICaHbI BHIIIE.
Jlis yno6cTBa 3aHEeCeHUs MPOrpaMM MOJIb30BaTeNs JOCTyNHA IporpaMma nporpammaropa st PC.
Ona no3Bossiet 3aHocuth HEX-aiin Bo FLASH-namsath Hanpsimyro yepe3 MODBUS.

C anmpeca 0x1E00 pacmonosxeHa TabJHIa BEI30BOB CTaHAAPTHBIX moAnporpamm. [1oap30BaTenb MOXKET UCTIONB30BaTh
9TH TOANPOTPaMMBI IS YIPOIIEHHS HAIMUCAHUS CBOMX IPOTPaMM.
0x1E00 [12C_ RD - moxmporpamma urenus u3 slave 12C
0x1E04 12C_WR - momnporpamma 3anmcu B slave [12C
RAM 60h=SlaveAdr
RAM 61h =WordAdr
RAM 62h=uncno 6aiiT (3Hauenne 0x00 coorBeTcTBYET 256 OaliTam)
FSR2 =nauano Oydepa 1151 npuema/mepeiaun JaHHBIX.
KO/JIbI OIINBOK Bo3Bpamaemsle B WREG
00h-HOpMasIBHOE 3aBepIleHHE 0OMEHa
ODh-npu obpamennn k kanany 12C mmna 3ansta > 10Mc
OEh-xommm3us npu obmene no 12C
OFh-net curnana monreepxaenus ACK ot Slave-yctpoiictsa 12C
Ox1EO08 CRC16_BIl -TIloacuer koHTpOIBHOI cyMMbI O10Kka naHHBIX CRC16
FSR2=nauano 6sio0xa
RAM 58h=pnnana
CRC_H->RAM 5Bh
CRC _L->RAM 5Ah
mipu Beixoje u3 1/n FSR2 cTout Ha OaiiTe 3a mocineqauM 00paboTaHHBIM
0x1E10 SPI - momnporpamMma oOMeHa co slave-ycrpotictBom SPI( nocrynua nauunas ¢ sepcuu 1.17)
RAM 58h=uncno 6aiiT (pakrnuecku oduiee yucio TpedyeMbix nmirysibcoB 1o SCK /8)
RAM 5Ah=CS
FSR2 =mnagano Oydepa mis npuema/nepenadan JaHHBIX.
KOJIbI OIINBOK Bo3epamaembic B WREG
00h-HOpManBEHOE 3aBepIIeHIEe OOMEHA
03h-gucno 3ampamuBaeMbix 6aiT =0
04h-gucno 3ampamuBaeMbIx 0aT >249

Hcnonw3oBanue n/m 12C n SPI ny4ine npon3BoanTh He Ha YPOBHSX NpephIBaHUH(BEeKTOpa : mHUNManu3anus, MAIN,
JanbHeimas oopadoTka koMmany nons3osateast MODBUS, nepenats ynpasiienne oauH pas.)

[Tpu BBI30BE 3THX /T B TeJIe BEKTOPOB pabOTAIONINX Ha YPOBHE MPEPHIBAHMI BO3MOJKHA HETIpaBUIIbHAsI paboTa(0aHU
U T€ K€ PeCcypchl MOT'YT OBITh HUCIIOJIb30BaHbl STHM BBHI30BOM M HalpuMep 00paboTKoM npuie el KoMaHbl
MODBUS — 06paboTka 3TuX e HHTepelicoB). BbI30B 3THX Mpoueayp 13 NepedncIeHHbIX BEKTOPOB rapaHTHPYeT
OTCYTCTBUE KOJIU3UIL.

ITocne orpadotku 1/m [2C u SPI peructp gucna 6aiiT oOMeHa He COXpaHsIETCs.
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RAM namamo
VY3en/mMoxyb MoxkeT UMeThb oT 1536 mo 3936 OaiiT mamsITH JaHHBIX.
Ob6wvem RAM 0na paznuynbix munoe MuKpoKOHmMpOJLIepos:
e PICI8F252 =>1536
e PIC18F2520 =>1536
PIC18F2523 =>1536
PIC18F4520 =>1536
PIC18F2620 =>3986
PIC18F6520 =>2048
PIC18F6527 =>3936
e PIC18F6621 =>3840
W3 HEX 1O MPOIIMBKY 3ape3epBUPOBAHBIL:
e RAM(0x050...0x09F) —paboune perucTpsi
e  RAM(0x300...0x3EF) —0ydep MicroLan (ecu Bexercs pabota ¢ MicroLan)
e  RAM(0x500...0x5FF) —6ydep UART1
e  RAM(0x600...0x6FF) —6ydep UART2
Pabouue perucTpsl NpeaCcTaBISIONINE HHTEPEC VIS TT0JIb30BATENS

- RAM 50h - REG_USER -peructp nosis3oBatess AJs epeaduy yIIpaBIeHHs IporpaMMaM MOJIb30BaTeNs
-RAM 51h - REG_PAGE - peructp ctpanuus! ais odecriedeHus gocryna ko Bceii RAM npu nocryne yepes 12C
-RAM 52h - ADR MODBUSI - peructp aapeca y3na MODBUS -> nna UARTI1

-RAM 53h - REG_MODBUSI - peructp ynpasienus pexumamu MODBUS ->  nng UARTI1

- RAM 54h - stueiika it popMupoBaHus cOpoca npu 3amucu 55h, nocne copoca =0

- RAM 56h - gyrcno npuHATHIX O0aiT BKiodas CRC16 B otBeT Ha Mactep-Tenerpammy it UART1

- RAM 58h - gpcno 6alT mactep-tenerpaMmbel SPI B cTaHmapTHRIX 1/

- RAM 5Ah -agpec/ CS/CRC _L B cranmapTHBIX /I

- RAM 5Bh -CRC H B cTaHmapTHeIX /1

-RAM 5Ch - cexBeHCcOp MicroLan (0=>cton/koHer npeobpa3zoBanus, 1=>3armyck npeodpa3zoBaHus)

- RAM 5Dh - OuToBas Macka JIMHUI pa3pemeHHsx B MicroLan ms mopta RA (1=> pa3pemreno)

- RAM 5Eh - OuTOBas MacKa JIMHUIT pa3penieHHbx B MicroLan s mopta RB (1=> pa3permieno)

- RAM 5Fh - buroBas Macka JMHUHA pazpenieHHbx B MicroLan mst nopra RC (1=> pasperieHo)

- RAM 60h - SlaveAdr 12C st BCTpOSHHBIX HOATIPOTPAMM

-RAM 61h - WordAdr 12C nsist BCTpOEHHBIX TOAIPOrpamMM

- RAM 62h - yucno 6aiT odmena 12C st BerpoeHHbIX noanporpamm(3nauenne 0x00 cooTBeTcTBYET 256
OaiiTam)

- RAM 6Ch - N_TXI - gucno 6Gaiit mactep-tenerpammbel MODBUS mist UART1 (6e3 CRC16)(staeiixa He
MOPTHUTCS TIOCIIE BBIOTHEHHS HOATIPOTPAMMBI)

- RAM 6Dh - N_TX2 - gucno 6aiit mactep-tenerpammsel MODBUS mist UART2 (6e3 CRC16) )(sruetika He
MOPTHUTCS TIOCIIE BBITOTHEHHS HOATIPOTPAMMBI)

- RAM 70h - REG_USER 2 - peructp nons3oBatens Juid Nepeaaull yIpaBlIeHUs IporpaMMam MoJb30BaTemst
-RAM 72h - ADR MODBUS?2 - peructp aapeca y3na MODBUS -> gnas UART2

-RAM 73h - REG_MODBUS?2 - peructp ynpasnenus pexumamu MODBUS ->  nns UART?2

- RAM 76h - qucio npuHATHIX 0aiT BKitodass CRC16 B otBer Ha Mactep-Tenerpammy ainst UART2

- RAM 7Ch...7Fh - cucteMHble Yackl, HapaIlMBarOTCs Kaxkable 1 Mc.
- RAM 80h...85h - yacsl peatbHOTrO BPEMEHH M KaJleHJ1aph, 1JIs1 COOTBETCTBYIOLIMX UCIIOJHEHUH.

ITonb3oBaremnto npenocrasnensl 80 baitt RAM mo anpecam 0...4Fh 1 o6macte RAM Haunnas ¢ aapeca 0x0A0 3a
nuckmoueHneMm 0ypepoB UART(-o0B) u MicroLan eciii OHH HCTIONB3YIOTCS. JTa MAMATh COXPaHIET CBOE COCTOSIHUE
IIpH TopsaeM pectapte(0e3 mpocaaa MUTAHMS ).

[Tpu mogaue nutanwus (xoaoaHOM cTaprte) B siueiikn RAM ¢ anpecamu 400h...4FFh kommpyercs unentudukarop
Moyist. [Ipu HE0OXOIUMOCTH MOJTb30BATEh MOXKET HCIOIB30BaTh 3Ty HH()OPMAILIUIO JI0 TOTO KaK ero mporpamMMa
3aliMeT 3Ty MaMATh O] CBOHM HYKIBI. VINeHTH(PUKATOP MOIB30BATEIbh MOKET CIYUTATh U MOCIE «3aTHPAHUM) TICCK
RAM c agpecamu 400h...4FFh mnpu nony4yennu orBeta Ha komanxy MODBUS 78h.
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EEPROM namamo
VY3en/mMoxymns MoxeT UMeTh 0T 256 1o 1024 Gaiir EEPROM mamsiTi JaHHBIX.
Ob6vem EEPROM 05 pa3nuunsix munos MuKpOKOHmMpOJLIepos:

e PICI8F252 =>256

e PIC18F2520 =>256
PIC18F2523 =>256
PIC18F4520 =>256
PIC18F2620 =>1024
PIC18F6520 =>1024
PIC18F6527 =>1024

e PIC18F6621 =>1024
W3 HuX 1oz pe3suieHTHYIO IporpaMMy 3ape3epBupoBaHo 16 baiit mo anpecam EEPROM( 0xF0...0xFF) .
ST4eliku npeacTaBIsSIOLME UHTEPEC IS TIOIb30BATEIIA:

e EEPROM(0xEF)<= koppekuus xo1a 4acoB peajibHOr0 BpEMEHU
EEPROM(0xF4)<= mmaammii 6aiiT Mapkepa BCTPOCHHOTO TECTa
EEPROM(0xF5)<= crapmmuii 6aiiT Mapkepa BCTpPOCHHOTO TECTa
EEPROM(0xF6)<= muammmii Gaiit ckopoctt UART2
EEPROM(0xF7)<= crapumii 6aiit ckopoctnt UART2
EEPROM(0xF8)<= ((anpec Broporo 12C))

EEPROM(0xF9)<= anpec UART2

EEPROM(0xFA)<= muaauuii BEKTOp I10JIb30BaTEIS
EEPROM(0xFB)<= crapmmuii BeKTOp MOJIb30BaTEINs
EEPROM(0xFC)<= mmaammii 6aiiT ckopoctrt UART1
EEPROM(0xFD)<= crapmmuii 6aiit ckopoctt UART1
EEPROM(0xFE)<= agpec 12C (! He noxxen 66116 MeHbIIIe 0x10)
EEPROM(0xFF)<= agpec UART1

Tabnuya ckopocmeti 015t pA3HbIX MUNO8 MUKDOKOHMPOALepo6 npu maxkmogou uacmome 8.000MIy *4PLL .

Muxkpoxkonmponanep | BRG 9600 19200 57600 115200
PIC18F252 8our 0xCF 0x67 0x21 0x10
PIC18F2520 166ut 0x0340 0x019F 0x0089 0x0044
PIC18F2523 166ut 0x0340 0x019F 0x0089 0x0044
PIC18F4520 166ut 0x0340 0x019F 0x0089 0x0044
PIC18F2620 166ut 0x0340 0x019F 0x0089 0x0044
PIC18F6520 8our 0xCF 0x67 0x21 0x10
PIC18F6527 166ut 0x0340 0x019F 0x0089 0x0044
PIC18F6621 166ut 0x033F 0x019E 0x0088 0x0043

Hoewiii Mmodyns nocmaensiemes ¢ adpecamu ADR_MODBUSI =0x02, ADR_MODBUS2 =0x04,
12C Slave-ADR =0x10 u  crxopocmamu 115200.

Jis pacdera KOHCTAHT JUIsl IPYTUX CKOPOCTEH MOXKHO IMOJTb30BAThCS (POPMYIIaAMHU:

st PIC18F2520 /2620 /2523 / 4520/ 6527 8 000 000 / baudrate -1 ;

st PIC18F252 /6520 2 000 000 / baudrate -1 .
MuHUMaNIbHAS CKOPOCTH He MO3KeT ObITH HHzKe 1200 60/ T.K. IEPETIOTHUTCS CISTUNK TaliM-ayTa MEXy IMaKeTaMH.
MakcuManbHasi CKOPOCTh He MOKeT ObITh Bbile 460 800 6o 1o Toi ke mpuUIrHE.
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SFR —pezucmpul
B cambix BepxHuX anpecax RAM B MUKPOKOHTPOJIEPAX PACIIOJIOKEHBI TaK Ha3biBaeMble SFR —peructpsl.
Bce oHM mocTymHbI Moabp30BaTeN0. B 3aBuCHMOCTH OT THIIA MUKpOKOHTpoiutepa SFR —peructpsl HaunHa0TCS C
ypoBHI RAM(0xF50 nmm 0xF60 mmn 0xF80) u 3akarumnBarorcss RAM(0XFFF)
Ipu noctyne mo kanany [2C mpu REG_ PAGE=0 mnmu REG _PAGE=0x1F nmoctymHBI peructpsl oonacTu
RAM(0xF80...0xFFF) coorBerctBenHo mmst Word-ADR= 0x80...0xFF . OcTaBmascs yacTp perucTpoOBON MaMsITH,
€CJIM OHa KOHEUHO MPUCYTCTBYeT, foctynHa npu REG PAGE=0x1E
ITons3oBatbes SFR —peructpamu Hazio ¢ U3BECTHOI J0JIeH OCTOPOKHOCTH — OT UX 3HAYEHUH TTONHOCTBIO 3aBUCUT
COCTOSIHUE MUKPOKOHTpOJUIEpa U WHOTIJIAa HENIPABUIbHOE U3MEHEHHE JaXKe OHOTO OMTa MOXKET MPUBECTH K
HeNnpaBWILHON paboTe KOHTpOIIepa B LIEJIOM. Pe3uIeHTHOM NporpaMMOii UCIIOIB3YIOTCS Y36l MUKPOKOHTpOJLIEpa:
TMR3(cucremHoe Bpems),
UARTx (MODBUS),
MSSP(12C).
st obecriedueHns IpaBUIbHON PaObOTHI PE3UACHTHON NPOrpaMMbl HE PEKOMEHAYETCSI MEHATh PEKHUMBI PaOOTHI 9THX
Y3JI0B.
[Ipu camocTosATeNBEHON paboTe MOTB30BATENS C CHCTEMON IPEPHIBAHMH ITOJIF30BATEIh MOYKET 3aIpemiaTh
pa3pelIeHHbIE CUCTEMOH NMPEPHIBAHMUS U TIPH BO3BPATE U3 CBOSH ITPOTPaMMBI B CHCTEMY BOCCTaHABJINBATS.

Cnyscoa epemenu

B cnyx0y BpeMeHH BXOJST BekTopa mporpamm monb3oBatens 10 000 I'u, 1000 I'u, 100 'y u 32 —OuTHBII cyeTIrK
BpeMeHHU. CueTunK HapaluBaeTcs Kaxayro MUuutncekyHay. OH pacnosioxeH B sueitkax 0x7C — 0x7F.

OOHyeHNe cueTYnKa IPOUCXOJUT TOJIBKO IPH BKITIOUEHHH, ITPOCAKe MUTaHus, mogade komanast MODBUS-> 79h
WHHULUATIM3aLHUs KOHTPOJUIEpa WIIH NPY 3allUCH B siYeiKy nHunnanu3anud RAM 54h-> 55h.

Taiimep nepenonnsercs yepe3 1193 vaca ~=50 cyrok. Ilpu xKenaHuu N0Ib30BATENb MOXKET 3alIUCHIBATh B CUETUHK
HeobOxonumoe emy HoBoe 3HadeHue. [IpepeBanns 10 000 I'm, 1000 I'm, 100 I'm ymoOHBI U1 TAKTHPOBAHUS IPOTPAMM
MIOJTb30BATEIS, JIETKOTO M OBICTPOTO CO3/aHUS Pa3MTUIHBIX TAHMEPOB H T.1.

Yacet peanvnozo epemenu
HexoTopeie Moyl 1 Y3161 IOJICPKUBAIOT paboTy y37a dacoB peansHoro BpemeHu (RTC) u kaneHmaps.
3T0T y3en paboTaeT Npu OTCYTCTBUM OCHOBHOT'O MUTAIOIIET0 HAIPSDKEHHSI OT COOCTBEHHOTO AJIEMEHTA ITUTaHUSI.
Jlns nonb3oBaTens 310 6 stueek RAM ¢ 0x80 o 0x85. @opmMar naHHBIX ABOUYHO-AECSTUYHBIH.
e 0x80 -emuuuIsl u necsatku cekyHn (0...59);
0x81 -emuuwuibl u gecatku MunyT (0...59);
0x82 -emuuwuibl u gecatku yacos (0...23);
0x83 -umcimo (1...28/31);
0x84 -mecs (1...12);
e 0x85 -rox (00...99).
B siaetike EEPROM 0xF4 xpanuTtcs monpaBovHbIH K03()QHUIMEHT 111 TOYHOU Koppekiuu xona RTC:
e 0x00=0,
0x01=+0.044c/cyTkn,
0x7F=+5.58c/cyTKn,
0xFF=-0.044c/cyTKu,
0x80=-5,625¢c/cyTkn.
XoJ KajeHaps yYUTHIBAaeT BUCOKOCHBIE T0/1a.
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Ilepedaua ynpaenenusa npozpammam nob3oeamens

Jns nepenayu ynpaslieHUs: B IPOrpaMMBbl OJIb30BaTENs NpeaycMoTpeH peructp nonbs3osarenast REG_USER - suelika
RAM(0x50) . Haunnas ¢ Bepcuu 4.13 mocrymieH eme u BTopoi peructp REG_USER 2 => RAM(0x70) .Y cranoBkoi
HYXHBIX (DJIarOB B 3THX PETHCTpax I10JIb30BaTENb pa3pemacT nepeaady ynpaBieHns 0 GUKCHPOBAHHBIM BEKTOPaM.
Otu Bekropa pacnonoxensl B ctpanule FLASH ¢ 0x2000 mo 0x203F wiu ¢ 0x4000 no 0x403F B 3aBUCMMOCTH OT
TUTIAa MUKPOKOHTpPOJUIEpa(CM. BBIIIIE) .

Kaxnplit n3 ¢aaros pasperiaer nepegayy ynpaieHHs Ha CBOH BEKTOP IIOCIIE BBITTOJIHEHNUS OIPE/ICIICHHBIX YCIOBUHA U
YYaCTKOB PE3UAEHTHOM IPOrpaMMBI:

- REG_USER<7>=1 nepenats ynpasienue Ha aapec 0x2000 nmocre 3aBepiieHus yyacTka MHUIHMATU3AIUN
PEe3UIEHTHOU IIPOrPaMMBl;

- REG_USER<6>=1 nepenats ynpasieHue Ha agpec 0x2004 nepen 3aBepuienreM nuxia MAIN pesuneHTHON
MIPOTPaMMBl;

- REG_USER<5>=I nepenats ynpasnenue Ha agpec 0x2008 mociie 00pabOTKH IpephIBaHUS C BEICOKAM ITPHOPHTETOM
(TMR3 =10 000 I'm);

- REG_USER<4>=1 nepenatp ynpasnerne Ha afapec 0x200C mocne o6paboTKu MpephIBaHUS ¢ HU3KUM IIPHOPHTETOM
(I2C, UART);

- REG_USER<3>=I nepenats ynpasnerue Ha agpec 0x2010 s nanpHeiimeii o6paboTki KOMaH[ ITOIb30BaTeNs
MODBUS;

- REG_USER<2>=I nepenats ynpasnenue Ha agpec 0x2014 xaxasie 1000 Mxc;

- REG_USER<I1>=I nepenats ynpasiaenue Ha agpec 0x2018 xaxsie 10 000 mxc;

- REG_USER<0>=1 nepenats ynpasienue Ha aapec 0x201C oaun pas;

- REG_USER 2<7>=I nepenats ynpasnerne Ha aapec 0x2020 mo 06paboTku mpephIBaHHS ¢ BEICOKIM IIPHOPUTETOM;
- REG_USER 2<6>=I1 nepenats ynpasnerne Ha aapec 0x2024 1o o6paboTKu MpepsIBaHMS ¢ HU3KUM IIPHOPUTETOM;

- REG_USER 2<5>=I nepenats ynpasnerue Ha aapec 0x2028 nepen ureHneM saeiiku 1o 3ampocy gepes [12C;

- REG_USER 2<4>=] nepenats ynpasnerne Ha aapec 0x202C mepen 3ammchio ss9eiky 1o 3ampocy depes [12C;

- REG_USER 2<0>=I 3ampeTuTh BOCCTaHOBJICHHE 3aBOJICKUX YCTAHOBOK M OYHCTKY BEKTOPOB MONb30Bateist mpu 10
cOpocax B TedeHUH | MUHYTBI TIOCIIE ITOJAYH MTUTAHUS.

st ynoberBa nonb3oBatento pekomenayercs crpanuiyy FLASH ¢ 2000h mo 203Fh ncnions30BaTh TOJIBKO JUIst
TaOJIMIBI IEPEXO/I0B B CBOM ITPOTPAMMBI, a IPOrPaMMBbl pacrioiararh ¢ agpeca 2040h .B aTom ciryuae MoxHO
NIepenrChIBaTh Ta0uIly, HE 3aTparuBas yxe 3aliCaHHbIe IPorpaMMsl. [1o BeKTopam, HEHCIIONIb3yEeMbIM
oJIb30BaTeNeM, pekoMenayercs pacnonaratb komanasl RETURN, uToObl cityyaiiHblil B3BOJ HEHY>KHOTO (biara B
pErucTpe MnoJib30BaTeNsl He IPUBEN K yXOy IPOrpaMMbI B HEHM3BECTHOE MECTO.

Hpu ycranoBke REG_USER<7>=] KoHTpOJUIep MOCIIE 3aBEPIICHHS yIacTKa HHUIHATH3AINN Pe3UACHTHON
MIPOTpaMMEI ITOTIaJaeT Ha BEKTOP PaclooxkeHHBIH 1o axpecy 2000h . 3nech nomwkeH OBITh 3apaHee MOrOTOBJICH
MePeXo Ha TOJIF30BATEIBCKYIO IPOTPpaMMy HHUIHATN3AINH (JKeJIaTeIbHO UCTIONb30BaTh IMHHGIH epexoq GOTO ).
Dmom dbum umeem cmuici 83600umsv movko 6 konuu pecucmpa 6 EEPROM 0FAh, T.X. nporpamMma HHUITHATH3AIAH
3aIrycKaeTcsl TpH pecrapre, a mpu pecrapre cogepxxumoe EEPROM OFAh konmpyercs 8 REG_USER.

B mporpamme nHHIIMAIK3AIUH YA00HO HACTPAUBATh IApaMETPhl, KOTOPBIC HACTPAaUBAIOTCs OauH pa3. Hampumep,
npoununuanuizuposats AL, IITNM, Taiimepsl, pa3pelnTs OpepblBaHUs OT CBOUX UCTOYHUKOB, HACTPOUTH ITOPTHI
BBOJIa/BBIBOJIA U T.]. B KOHIIE TporpamMmel ToJbkeH ctosTh oneparop RETURN.

Bpems HaxoKIeHHS B 3TOM MporpaMme Mojib30BaTels HeE OTPAHUICHO, IPOCTO OHO JOOABUTCS KO BPEMEHHU
WHUIHATH3aIUU BCero Moy si. Eciu mosib30BaTesh X0UYET BHIMOJHUTH CBOK MPOrPaAMMYy HHUITUAU3AINH CPA3y
mocye ee 3aneceHust Bo FLASH , ayxHo 3ammcats 55h B ssueiiky RAM 54h u tem cambiM chopMupoBaTs pectapt
iy ociatk komanay mo MODBUS  79h — uaunuanusanus KOHTpoJuIepa.

K MoMeHTYy 3amycka 3Toif mporpaMMBI ITOJIB30BATENs YKe pa3pelIeHs! BCe MpephIBaHus , paboTaeT Ciry)k0a BpeMeHH,
obpabareBarorcst MSSP 1 UART. Ve pabotaeT 1ocTym K pecypcaM KoHTposuiepa depe3 [12C, Ho He
obpabarsiBaroTcs mpuxosamue tenerpammbl MODBUS - onn oOpabaTsiBatotes B ukiie MAIN .

B ciydae, ecim moiap30BaTeNNb X0UET IMIOJTHOCTHIO IEPEXBATUTh YIIPABICHHE HA CBOIO IIPOTPaMMYy, BO3BpAT U3 CBOCH
MpOTrpaMMEI JIeNIaTh He Hao. Ho B 3TOM ciiydae pe3uaeHTHAas IporpaMma mepecTaet paboTath, U Bce OOIICHUE ¢
BHCITHUM MHPOM OYJIET JIC)KATh Ha TIPOTPaMME TT0JIb30BaTEIIs.

IIpu ycranoBke REG_USER<6>=1 koHTpoIep nepes 3apepiieHreM ocHOBHOro nukia MAIN pe3uaeHTHOM
IIPOrpaMMBI IIOTa/IaeT Ha BEKTOP PACIONOkKEHHbIH 1o agpecy 2004h . 3nech noinkeH OBITH 3apaHee MOATOTOBJICH
Iepexo Ha MOJIb30BaTeNbCKYIO IPOrpaMMmy (KeIaTeabHO HCIOIb30BaTh AMUHHEIN nepexog GOTO ...).

Kpome nomnp3oBaTensckoi mporpammsel B inkiie MAIN pe3upeHTHas nporpaMMa oOpadaTeiBaeT MPHUILIEIIINES
tenerpammbel MODBUS, mosib30BatensCKuii BEKTOp «repeaaTh ynpasiaenue Ha agpec 201Ch oqun pa3» u HEKOTOPBIS
coObITHs cuctemMbl. Ha 00paboTKy CHCTEMHBIX JIe] KOHTPOJUIEP TPATUT OYSHD MaJlo BpeMEHH(MCKIIIOUEHUE COCTABIISIIOT
cuTyanuu o0paboTku KomMaHa paboTsl ¢ 3anuchio / ctupanueM FLASH wu pab6ora ¢ kananom 12C) . [Toatomy
KOHTpPOJUIEP (PaKTUIECKH IMMOCTOSTHHO 3aIyCKaeT 3Ty MPOorpaMMy Tojb30oBaTelis ecin B3BeaeH guar REG USER<6>.
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ITo s3ToMy BekTOpY yI0OHO pacroiarath MporpaMmsl paboTaronie MOCTOsIHHO. [IporpaMma He J0JKHA OBITH
3aKOJIIIOBAHA, T.€. OHA JOJIKHA BBITTOJHATHCS 33 OJMH MPOXOJI, YUUTHIBAS TO , UYTO IPAKTHIECKHU CPa3y Mocie
3aBEpPLIEHUS YIIPaBJICHUE CHOBA MEpENaeTCs Ha ee Havyaso. B koHLe nporpamMmel 1oykeH cTosTh oneparop RETURN.
Bpems HaxokAeHHsI B 3TOH IIpOrpaMMe MoJIb30BaTeNs HE OTPaHUYEHO, ITPOCTO MOKa KOHTPOJIJIEp HaXOJUTCS B HEW He
OyAyT BBIIONHATECS BHOBB npumeaniue komauaast MODBUS . Bo Bpemst paboThI 3TOH MporpaMMBI IOIB30BaTENS B
CHCTeMe pa3penIeHbl Bce pephIBaHms U mo3ToMy padota ¢ Slave- 12C u mpuem tenerpammer MODBUS OymyT
OCYILECTBIIATHCS, CITy’k0a BpeMeHHU Oy1eT HOpMalbHO paboTaTh.

Ipu ycranoke REG_USER<5>=1 mnocie cpabaTbiBaHus NIPEPhIBaHUS C BLICOKMM IIPHOPUTETOM U HEOOXOIUMBIX
MIPOBEPOK PE3UICHTHOM MPOTrpaMMoi yrpapieHue nepenaercs Ha agpec 2008h . 31eck nomkeH ObITh 3apaHee
IIOJITOTOBJIEH NEPeXO0/l Ha MMOJIb30BaTEIbCKYIO IPOrpaMMy (»KeJIaTelbHO UCIOIb30BaTh AIHHHEINA nepexox GOTO ...).
B cucteme npepeiBaHue ¢ BBICOKUM NPHOPUTETOM UCIOJIB3YeTCs ISt C1yk0bl BpeMmeHu. Taiimep TMR3 HacTpoen s
reHepauuu npepsianuii ¢ yactotoi 10 000 I'g 1.e. kaxapie 100 mkc. ITosToMy npu paspelieHu nporpaMmbl
TIOJIb30BATEIS 110 3TOMY BEKTOPY, IOJIB30BATEIIO IIepeiaeTcs ynpasieHne kaxasie 100 Mkc mnm npu cpabaTeIBaHUT
MIPEPBIBAHMS C BBICOKMM IPHOPUTETOM OT 3apaHee Pa3pelIeHHOTo MoIb30BaTeneM pecypcea. s Toro 4ro0sl He
HapyIaTh HOPMAIBbHYIO PabOTy PE3UACHTHOMN MPOrpaMMbl IPOrpaMMa MOJIb30BATENs JOJDKHA BHIIONHATHCS HE Oolee
25 MKc, T.e. OBITh He mnHHEee yeM npuMepHo 200 xomana. [Ipu 3TOM Hao yIUTHIBATh 3aTpadylBaeMoe BpeMs IIpH
BBINIOJIHEHUH M10JIb30BATENbCKUX Iporpamm 1o Bekropam 1000 I'm, 100 'y . He sxenarenbHO nmpeBbILIEHUE TUMUTA 25
MKC BCEMH ATUMH NIPOTpaMMaMH B CYMMe, T.K. BCE OHU 00pa0aThIBalOTCs B TEJIE OJHOTO PEPBIBAHUSI.

B xonue nporpammsl n1oipkeH crosth oneparop RETURN.

IIpu nomagaHuy Ha 3TOT BEKTOP B KOHTPOJIIEPE 3alpeLieHbI BCe MPephIBaHUSI(KOHTPOIUIEP HAXOAUTCS BHYTPH
MIPEPBIBAHMS C BHICOKUM IPHOPUTETOM) | HOJIB30BATENIb MOXKET OBITH YBEPEH B TOM YTO KOHTPOJUIEP BBIIOJTHSIET
TOJIBKO €0 MPOrpaMMy, He IPEPHIBAsCh.

OTHM BEKTOPOM yIOOHO MOJIB30BATHCS I TOYHOTO H3MEPEHHS BPEMEHHBIX HHTEPBAJIOB, OBICTPOH CTPOTO
TIEPUOTNIECKON 00pabOTKH PAa3MTUIHBIX IIPOLIECCOB.

Hpu ycranoBke REG_USER<4>=] mocie cpabaTeIBaHUS MPEPHIBAHNS C HU3KUM TIPHOPHUTETOM H HEOOXOIUMBIX
TIPOBEPOK PE3UICHTHON IporpaMMoii yripasieHue nepepaercs Ha anpec 200Ch . 3nech nomwkeH OBITH 3apaHee
MTOJITOTOBJICH MEPEX0/T Ha MMOJTb30BATEIbCKYI0 IPOrpaMMy (KeJIaTeIbHO HCIOIh30BaTh NIHHHEIN nepexox GOTO ...).
B cucreme npepbiBaHue ¢ HU3KUM NTPHOPUTETOM UCIIONB3yeTCs AJ1si 00paboTku npepriBanuii ot MSSP u UART . I1pu
pa3peleHuy NporpaMMBbl OJIB30BATEN 0 3TOMY BEKTOPY, N0JIb30BATENIO NIEPEIacTCsl YIPaBICHUE IIPU KaXKJOM
npepbiBanny oT MSSP u UART ® npu cpabaThiBaHUU NTPEPHIBAHUS C HU3KUM IIPHUOPUTETOM OT 3apaHee
Ppa3peIIeHHOr0 T0JIb30BaTeNneM pecypea. st Toro yToObl He HapyIIaTh HOPMAIBbHYIO PabOTy PE3UICHTHOM
MIPOrpaMMBbI ITPOrpaMmMa MOJIb30BATENs HE JIOJDKHA BBIOIHATHCS 10aro. T.K. ToKa OHA He3aKOHYEHa, He OyIyT
obpaboransl npepbiBanust o MSSP u UART u n3-3a 3T0oro MoryT ObITh IOTEPSIHBI IPUHATHIE MU JJaHHBIE. B KoHIE
nporpaMmmbl JoinkeH ctosaTh onepatop RETURN. Ilocne Bo3Bpara, cuctema caMmoCTOATENbHO BOCCTAHABIINBAET
peructpsl BSR, WREG, STATUS k cocTostHHIO 10 BX0/1a B TIpephIBaHUE.

ITpn monagaHuy Ha 3TOT BEKTOP B KOHTPOJUIEPE 3AMPEIICHO MPEPhIBAHIE C HU3KUM IPUOPUTETOM(KOHTPOIIIEP
HaXOJWTCs BHYTpHU Hero) . [IpepbiBanHue ¢ BEICOKMM IPHOPUTETOM Pa3peIIeHo U I03TOMY CITyk0a BpeMEHH
MIPOJI0JKAET HOpMaTbHO padoTaTh. [Ipu Bxomae B 06paboTank nosip3oBatenss B WREG nexut B'00010000".

OTHM BEKTOPOM yIOOHO TOIB30BaThCS I 00pabOTKH 3apaHee pa3pelIeHHBIX MPEePHIBAHNNA ¢ HU3KUM ITPHOPUTETOM
OT pecypcoB HEOOXOIUMBIX ITOJIb30BATEIIIO.

Ipu ycranoske REG_USER<3>=] nepenaercs ynpasnenue Ha agpec 2010h 1 nanbHeiimel 00paboTKH KOMaH/
noas3oBarenst MODBUS. Vnpasnenue nepenaercs ecnu: nonyuena tenerpamma MODBUS | B Heil coBnan agpec
y3na MODBUS u CRC u npumienmasi koMaHia Heu3BecTHa pesnaeHTHoi nporpamme. [o anpecy 2010h nomken
OBITh 3apaHee NMOATOTOBIICH IIEPEXO Ha MOIb30BATENIBCKYIO IPOrpaMMy pa3dopa (3KemaTenbHO UCIONb30BaTh
muHHEI iepexox GOTO ...). Bpems HaxokIeHUs B 3TOH IporpaMMe T0JIb30BaTells He OIPaHUICHO, IPOCTO TOKa
KOHTPOJUIEp HaXOIUTCS B HEeH, He OyayT oOpabaTeiBarbest HOBbIe kKoMaHapl MODBUS n ocHoBHOM mukir MAIN .

Bo Bpems paboThI 3TO# MporpaMMBbl TIOJIB30BATEINS B CHCTEME pa3pelleHbl BCE MPEPHIBAHUS U IIOATOMY pabora ¢ Slave-
12C u mpuem tenerpammel MODBUS OyayT ocymecTBIATHCS, CIy)0a BpeMeHU OyaeT HopMaabHO paboTaTth.
Ilepenada ynpasieHus 1Mo 3TOMY BEKTOPY MPOUCXOAUT NPHU MOIyISHNUH BAIUAHON TeIerpaMMBbI(COBIAT aApec y3aa U
npasuibHas CRC16). [Ipumenmas Tenerpamma pacnonoxena B 0ydepe coorserctytommero UART (0x500 mis
UARTI1 u 0x600 o UART2). ITocne 06paboTKy 1Mosb30BaTeNb J0JKEH Pa3MECTHTh OTBETHYIO TEJIETPaAMMY B 9TOM
xe O0ydepe, u 3anect B FSR2L nnunny Tenerpammer 6e3 CRC16 u cnenats Bo3Bpar o "RETLW 0x00".

ITpu BozBpare mo "RETLW 0xXX" Gyzner BbiaHa B OTBET KBUTAHIHMS 00 omnoOke ¢ kogom 0xXX.

Ecnu He Hazo BooOIIE OTBEYATh HA MPULIEANIYIO TelerpaMMy , Heooxoanmo BepHyThes 1o "RETLW OxFF".

OTHM BEKTOPOM HYXHO I0Jb30BATHCS MPU HEOOXOIUMOCTH B JOIOJHUTENBHBIX HOJIB30BATEILCKIX KOMaHAaX
MODBUS .

IIpu ycranoBke REG_USER<2>=1 ynpanenue nepenaercs Ha aapec 2014h kaxasie 1000 Mc . 3nech 10KeH OBITH
3apaHee MOATOTOBJICH MEPEX0/l Ha MOJIb30BATENbCKYIO MPOrpaMMy (HKeJIaTesIbHO UCIONIb30BaTh [UIMHHBINA Tepexo/
GOTO ...).
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[Tpn momaganuy Ha 3TOT BEKTOP B KOHTPOJUIEPE 3aNPELICHBI BCE NPEPhIBAHUA(KOHTPOIIIEP HAXOIUTCS BHYTPH
MIPEPBIBAHMS C BBICOKMM IPHOPHUTETOM) | HOJIB30BATENIb MOXKET OBITH YBEPEH B TOM YTO KOHTPOJIIEP BHITIOTHSICT
TOJIBKO €TO MPOrpaMMy, HE TIPEPHIBAsIC.

Jst Toro yTOOBI HE HapyIIaTh HOPMAIBHYIO PaObOTY PE3UACHTHOM MPOrpaMMBbl IIPOTrpaMMa MOJIb30BATENS JOKHA
BEITIOJTHATRCS He Ooitee 25 MK, T.€. OBITh He JiHHee yeM npuMmepHo 200 komann. [Ipu 3ToM Hafio YIUTHIBATE yXKe
3aTpayeHHOE BPEMs B [10JIb30BATEILCKUX IpOorpaMmmax 1o Bekropam Beicokoro npepsisanus 10 000 I'y, 100 I'm . He
JKEeJIaTeJIbHO MPEBBILICHUE JIMMHUTA 25 MKC BCEMHU STHMH MPOrpaMMaMHt B CyMMe, T.K. BCE OHM 00pabaThIBatOTCS B Telle
OJTHOTO TIpEPHIBaHUS.

B xonue nporpammsl 1oipkeH crosth oneparop RETURN.

B Tene 06paboTku 3TOr0 BEKTOpa, NPH UCIIOIB30BAHUH CTPaHUYHOTO peructpa BSR, HeoOxonumo coxpaHsTh ero u
BOCCTaHABJIMBATh NIPU BEIXO/IE.

OTUM BEKTOPOM YJOOHO MOIb30BAThCS I TOYHOTO U3MEPEHUS BPEMEHHBIX HHTEPBAJIOB, TAKTUPOBAHUS PA3TUUHBIX
MIPOIIECCOB.

[pu ycranoske REG_USER<1>=1 ympasnenue nepenaercs Ha agpec 2018h xaxasie 10 000 mc . 3mech momkeH OBITh
3apaHee MOATOTOBJIEH NEPEX0/l Ha I0JIb30BATENBCKYIO TPOTPaMMy (KEIAaTeIbHO HCIONb30BaTh JUIMHHBIA IIEPEX0/
GOTO ...).

[Tpn monaganuy Ha 3TOT BEKTOP B KOHTPOJUIEPE 3aNPELICHBI BCE NPEPhIBAHUA(KOHTPOIIIEP HAXOIUTCS BHYTPH
MIPEPBIBAHMS C BBICOKMM IPHOPHUTETOM) | HOJIB30BATENb MOXKET OBITH YBEPEH B TOM YTO KOHTPOJIIEP BHIIIOTHICT
TOJIBKO €0 MPOrpaMMy, He IPEPHIBAsCh.

Jst Toro yTOOBI HE HapyIIaTh HOPMAJIBHYIO PabOTy PE3UACHTHOI MPOrpaMMBbI ITPOrpaMMa 0JIb30BaTENs JODKHA
BBITIOJHATHCS HE Oouiee 25 MKc, T.e. ObITh He JunHHee YyeM npuMepHo 200 komann. [Tpu 9TOM Hal0 yYUTHIBATH yKe
3aTpayeHHOE BPeMsI BBINOJIIHEHHsI IPOrpaMM o BeKTopaM Beicokoro mpepsiBanust 10 000 I'y, 1000 I'm. He
JKEJaTeNIbHO MPEBBILICHUE JIMMHUTA 25 MKC BCEMHU STHMH MPOrpaMMaMHt B CyMMe, T.K. BCE OHH 00pabaThIBAIOTCS B Telle
OJTHOTO NIPEPHIBAHUSL.

B konue nporpammsl foskeH crosth oneparop RETURN.

B Teme 06paboTKH! 3TOTO BEKTOpA, MIPH UCTIONB30BaHUH CTpaHMYHOTO peructpa BSR, HE0OX0aMMO cOXpaHATh ero u
BOCCTAaHABJINBATh TIPH BEIXOJE.

OTHM BEKTOPOM yIOOHO MOJIB30BATHCS U TOYHOTO H3MEPEHHS BPEMEHHBIX HHTEPBAJIOB, TAKTUPOBAHMS PA3THIHBIX
MIPOIIECCOB.

Ipu ycranoske REG_USER<0>=1 ymnpasnenue nepenaercst Ha aapec 201Ch . 3xech nomkeH ObITh 3apaHee
TIOJITOTOBJICH IIEPEXO0/1 Ha MOJIb30BATENLCKYIO IIPOrPaMMy «OJHOKPATHOTO BBIITOIHEHHS» (KENaTeIbHO UCIIOIb30BaTh
JuHHEI nepexox GOTO ...).

ITposepxka sToro 6urta npoucxoaut B uukie MAIN nocne o6padotku Tenerpammsel MODBUS, Ho nepen 06paboTkoit
BEKTOpa «1epenarsb ynpasieHue Ha agpec 2004h nepen 3aBepienrem unkia MAIN pe3nieHTHOH IPOrpaMMBbDy».
[epen BXxooM B moAnporpamMmy OUT cOpackIBaeTCs, YTO YAOOHO JUIS BBI30BA 3TOM MOAIPOTPaMMOil cebs-ke Ha
crexytorieM npoxose 1mo nukiry MAIN. [l aToro moamporpaMma J0DKHA B3BECTH 3TOT OWT.

Bpems HaxoXIeHHS B 3TOH ITporpamMMe MoJIb30BaTeNsI HE OTPAHUIECHO, IPOCTO ITOKa KOHTPOJUIEP HAXOAUTCS B HEH HE
OyAyT BBEIIONHATECS BHOBB npumeanie komarasl MODBUS . Bo Bpemst paboThl 3TOH mporpaMMBI OIB30BATENS B
CHCTEeMe pa3pemnIeHbl Bce MpephIBaHms U mo3ToMy pabdota ¢ Slave- 12C u mpuem tenerpammsl MODBUS OymyT
OCYIIECTBISTHCS, CITy’KOa BpeMeHHU OyIeT HOpManbHO paboTaTh.

B xoH1ie nporpaMmsl JomkeH croste oneparop RETURN.

OTHM BEKTOPOM YJIO0OHO MOJIb30BATHCS JUIs ONIEPAaTHBHON HHULIMAIM3ALUK PECYypcoB, 00pabOTKK MapaMeTpoB 110
3anpocy u T.A.

Ipu ycranoske REG_USER_2<7>=1 nocie cpabaTbiBaHKs IPEPHIBAHUS C BBICOKUM IIPHOPUTETOM YIIPABIICHUE
niepenaercs Ha agpec 2020h emre 10 06pabOTKH 3TOTO IpEephIBaHMs OCHOBHOK Tiporpammoii . [To atomy aapecy
JOJDKEH OBITh 3apaHee MOATOTOBIIEH MEPEXO0/l Ha MOJIb30BATENBCKYIO IPOrPaMMy (JKEJIaTeNbHO HCIOIb30BaTh JITHHHbIA
nepexox GOTO ...).

DTOT BEKTOP MOXKET OBITH ITOJIE3€H, €CIIH MOJIb30BaTelh PEITI caM 00pabaTeiBaTh npepbiBanue oT TMR3 wmu st
HETO SIBJISICTCS CYIECTBEHHON BEMMYNHA 3aI€PKKH OT MOMEHTA BOSHUKHOBEHHUS IIPOTPaMMBI 10 Hadana paboTsI €ro
TOJTIPOTPAMMBI.

Jast Toro yTOOB!I pe3uACHTHAS IPOrpaMMa Bee-TaKH Mpo/jiesiana HeoOX0ANMbIe JEHCTBHS 10 BO3BPAIICHHS B OCHOBHYIO
IIporpamMMy , B KOHLE MOANIporpaMMbl foikeH cTosTh oneparop RETURN. Ho ecnu nons3oBaTens CUUTAET UTO OH
BCE CZeJaj caM, TO MOKHO BEPHYTHCS B IIPEPBAHHYIO OCHOBHYIO IPOrpaMMy MHHYsI 00paboT4nK cucTeMsl. [list 3Toro
Heo6xoanmo crenatb POP u yiitn mo RETFIE FAST.

Peructpst BSR, WREG, STATUS coxpaHeHBl B TEHEBBIX PETUCTPaX U MOJIb30BATEII0 HE HAJI0 UX COXPAHSATb.

OT MOMeHTa nonagaHusa MUKPOKOHTpoJiepa Ha BekTop 0x04 1o momeHnTa ucnonnenus komanael GOTO nexameit no
aapecy 2020h mpoxoaut He 6osee 7 UKIOB KOMaHI.

Hano moHMMaTh 4TO Ha BpeMsl HAXOXKICHHS B 00pa00TIMKE TIOJIB30BaTEIN 3aiepkuBaeTcs nepesarpy3ka TMR3 u
CJICIOBATENHHO 3aMETIACTCS X0l CHCTEMHOTO BPEMEHH.
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[pu ycranoBke REG_USER 2<6>=1 mocie cpabaTsIBaHUS MPEPHIBAHUS C HU3KUM IIPHOPUTETOM YIIPABICHHE
nepenaercs Ha aapec 2024h emie 10 00pabOTKH ATOTO MPEPHIBAHMS OCHOBHOH mporpammoii . [1o aTomy anpecy
JOJDKEH OBITh 3apaHee MOATOTOBIEH MEPEX0/l Ha MOJIb30BATENBCKYIO IPOrPaMMy (JKEeJIaTeIbHO HCIOIb30BaTh JITHHHBIA
nepexox GOTO ...).

OTOT BEKTOP MOXKET OBITH TIOJIE3EH, €CIIH MTOJIB30BaTeNb perI caMm o0pabateiBaTh mpepsiBanist oT UART —o u 12C.
Jast Toro uToOBI pe3uACHTHAS IPOrpaMMa BCe-TaKH Mpojieriana He0OX0ANMbIE JEHCTBHS 10 BO3BPAIICHHS B OCHOBHYIO
IIporpamMMy , B KOHIIE MOANpOrpaMMbl foskeH cTosTh onepatop RETURN. B atom ciyuae peructpet WREG,
STATUS, BSR none3oBaTesnto He HaI0 COXPAHATH, OHU COXPAHIIOTCA PE3UICHTHOHM MpOrpaMMoil.

Ho ecnu nosp30BaTens CUUTAET YTO OH BCE CJIENIANT CaM, TO MOKHO BEPHYTHCS B IIPEPBAHHYIO0 OCHOBHYIO IIPOTPaMMYy,
MUHYsI 00paboTumk cuctembl. {11t aToro Heodxoaumo caenats POP u yiiti no RETFIE. B atom ciydae peructpsl
WREG, STATUS, BSR nonbs30BaTento Ha0 nepei CaMbIM BBIXOJIOM BOCCTAHOBUTh KOMaHAaMHU:

mov{f 0x89, wreg: movff 0x8A, status; movff 0x8B, bsr.

OT MOMEHTa MoTIaJaHusI MUKPOKOHTpouIepa Ha BekTop 0x08 mo momenTa ncnonmaeHus komauael GOTO nexameit mo
anpecy 2024h npoxoaut poBHO 10 UKIOB KOMaH]I.

Hpu ycranoske REG_USER 2<5>=] mocie mpuxo/a 3ampoca 4TeHus namsatu no kanamy [2C ynpasnenue
niepenaercs Ha aapec 2028h emre 10 BBHIIOIHEHUS STOTO 3alIpoca OCHOBHOH mporpammotit . [To aTomy anpecy

JOJDKEH OBITh 3apaHee MOATOTOBIEH MEPEX0/ Ha TOJIb30BATENBCKYIO IPOTPaMMy (JKEJIaTeNbHO HCIOIb30BaTh JITHHHbIH
nepexox GOTO ...).

OTOT BEKTOP MOXET OBITh MOJIE3EH, ECJIU MOJIH30BaTEII0 HEOOXOIMMO OTCIIEKUBATh oOpaieHus yepe3 kanan 12C x
KOHKPETHBIM pecypcaM H, B cIydyae HEOOXOAUMOCTH, MOJICTABIATh B KAUECTBE OTBETAa HEOOXOIUMBIE TaHHEIE.

B peructpe FSR2 nexut 12-OutHBIH ajpec ais KOcBeHHOH aapecanun siueiiku RAM wmu SFR peructpa,
BbruncieHHbri ucxoas u3 WordAdr I2C u REG_PAGE . B RAM(0x61) nexxut WordAdr 12C.

Ecnu BaxkeH cam ¢akT oOpameHns K KOHKPETHOH sS9eiiKe, TO MOIb30BaTENI0 JOCTATOYHO IPOBEPUTH Ha COBIAICHHE
anpec B FSR2, a moTom mocite HeoOXoanMbIX aeicTBrid BepHyThesa komannoii RETLW 0x00. I[Ipu aTom ocHOBHast
mporpamMma cama 00ecIeunT nepeaady 3anpomeHHbIX JaHHBIX 1 nHKpeMeHT WordAdr 12C (310 HEoOXoammMo mpu
YTEHUN MACCHBa JIaHHBIX).

Ecnu e monp30BaTenb X04eT c(hopMHUPOBATh OTBET CaM, TO AT Mepeladil HEOOXOJUMBIX JaHHBIX HAI0 UX 3aIHCaTh
HenocpencteeHHo B peructp nepenardrnka [2C SSPBUF u BepryTthes komannoit RETLW OxFF. IIpu aTom ocHOBHast
nporpaMma caMma HU4Yero He nepenaet u He HapamuaeT WordAdr 12C.

OTa nonb30BaTeNIbCKast HOANPOrpaMMa BhI3BIBACTCS M3 YPOBHS IIPEPBIBAHUS C HU3KMM NPHOPUTETOM TIpH 00paboTKe
npepsiBaHus oT MSSP.

IIpu ycranoBke REG_USER 2<4>=1] mocne npuxoja 3anpoca 3anucu naMmsartu no xkanany 12C ynpasnenue
nepenaercs Ha aapec 202Ch eie 10 BBITOIHEHUS 3TOTO 3aIIpoca OCHOBHOM nporpammotii . [To aTomy anpecy

JOJDKEH OBITH 3apaHee MOTOTOBJICH Mepexo 1 Ha MOJIb30BATEIBCKYI0 IPOTrpaMMy (KeJaTeIbHO HCIIOIh30BATh AITMHHBIH
nepexox GOTO ...).

DTOT BEKTOP MOXKET OBITH IMOJIE3¢H, €CIIH MOJIb30BATEI0 HEOOXOAMMO OTCIICKHUBATh oOparieHus depes kanan 12C k
KOHKPETHBIM pecypcaM M, B CiIydae HeOOXOAMMOCTH, 3alIMCHIBATh MIIH HET TaHHBIE.

B peructpe FSR2 nexwut 12-0uTHBIN anpec i1 KOCBeHHOH aapecarnuu sueiiku RAM nimm SFR peructpa,
BerancieHHbri uexoast u3 WordAdr I2C w1 REG_PAGE . B RAM(0x61) nexxut WordAdr 12C.

Eciu BaxxeH cam (akT oOpaieHus K KOHKPETHOM siueiiKe, TO MOJB30BATENI0 JOCTATOYHO MPOBEPHUTH HA COBIAICHUE
aapec B FSR2, a moTom mnociie HeoO0X0uMBIX JeicTBri BepHyThes komanoi RETLW 0x00. [Tpu 3ToM ocHOBHast
mporpamMma cama 00ecIeYuT mpreM HeoOXOIMMBIX NaHHBIX U HHKpeMeHT WordAdr 12C (310 HeoOX0oauMO MpH 3aIUcH
MacCCHBa JaHHBIX).

Eciu ke monp3oBaTens XxoueT 00paboTaTh 3TO COOBITHE CaM, TO MOKET UCIIOIb30BaTh MPHUILEAIINE JaHHBIC B PETHCTPE
SSPBUF no cBoeMy yCMOTPEHHIO(3TOT PETUCTP HEOOXOANMO 00S3aTENBHO MTPOUYHUTATH) M BEPHYTHCS KOMAaHIOM
RETLW OxFF. [Ipu aToM OCHOBHasI mporpamMma camMa HU4ero He nepenaeT u He HapanuBaeT WordAdr 12C.

Ota mok30BaTeIbCKas MOAMPOrpaMMa BEI3BIBACTCS U3 YPOBHS IPEPHIBAHAS C HU3KHM MIPHOPUTETOM ITpH 00paboTKe
npepbiBanus oT MSSP.

3uauenue REG_USER (RAM 50h) ipu Bcex Bunax cOpoca xomupyercs u3 sraeiiku EEPROM OFAh.
CootBerctBenHO 3uauenue REG_USER 2 (RAM 70h) npu Bcex Bunax copoca xonupyercs u3 ssueiiku EEPROM
OFBh.

[TosTOMy 1pH HEOOXOIUMOCTH TTOJIH30BATEb MOXKET B3BECTH HyKHbIe OUTHI B stuciikax EEPROM wu Torna 3amyck
HEOOXOANMBIX IPOrpaMM HOJIB30BaTeNsl OyIeT MPOUCXOANTH Cpasy mocie copoca.

Ecnu nosib3oBaresns ciiydyailHo 3anucal HenpaBuiabHoe 3HayeHue B EEPROM , uiu B ero nporpammax coaepiarcs
ommOKa, MpuBemas K 3aBHCaHHIO(CKOpee K Iepe3alryckaM T.K. paspelieHa codauka) KOHTpOJUIepa, TO MOXKHO BEPHYTh
KOHTPOJUIEP B UCXOIHOE COCTOAHHUE. J{JIs 3TOTO HA/I0 BBHIKIIOUNTH U BKIFOUUTH MUTAHHE KOHTPOJUIEPA M B TCUCHHH
MUHYTHI Ipou3BecTd He MeHee |0 ropsdmx pecTapToB IyTeM 3aMbIKaHUA Ha 3eMiIro BeiBoga MCLR
MuKpokoHTpoiuiepa. [Tocie atoro B staetiku EEPROM OFAh u OFBh 6yayT 3anecensr «0» u B sueiikax EEPROM
otBeuatonux 3a ckopoctd UART -0B OyayT BOCCTaHOBJICHBI KOHCTAHTHI JIsl ckopoctr 115200 6o,

[Tonb30BaTenh MOXKET 3aPETUTH 3Ty GYHKIHUIO 3aHeceHHeM «1» B REG_USER 2<0>.
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3anecenue nonvzoeamenvckux npozpamm 60 FLASH namamo

Ipoepammul nonvzosamens 6o FLASH navams moeym Ovimb 3aHecenbl mpems cnocooamu.

[epBEIit 1 caMBblif IPOCTOI 1 yIOOHBIH — 3TO HcTonb30BaHue kanata MODBUS .

CaM KaHan y N0JIb30BaTeNsl YXKe €CTh, M BEPOSITHO 3TOT KaHai noaxioueH k PC. Ecnu aTo Tak, To s 3arpy3ku HEX-
¢aiina ¢ mporpaMMamMu 1moJib30BaTelsi B KoHTpouiep motpedyercs PIC18 terminal. [Tonbp3oBartens A0KEH 3aMyCTUTh
3Ty IIPOTrpaMMy, OTKPBHITH B Hell cBoit HEX-(aiin 1 HaxkaTh KHOTIKY «3anporpaMMHUpOBaTh». JTo Bee!

[Tporpamma BeInONIHSIET HEOOXOAMMBIE IPEOOPa3OBaHusl POPMATOB JIAHHBIX, OCYIIECTBIISIET Iepeaady
nH(OPMAIMOHHBIX TAKETOB M MIPOBEPSIET KBUTAHIIMM KOHTPOJUIEPA O BBHITIOJIHEHUHU CTHPaHUS/3anucH/BepuUKalny.
Bropoii cioco6 - 3anuck FLASH no kanany 12C. ITpu aTom criocobe Heobxoaum MacTep - 12C, koTopsiil chopMupyeT
HEOOXOAMMBIE ITOCIIe0BaTeNbHOCTH 110 muHe. [ToapooHo 3TO onmcaHo B pazaeine «UreHue / 3anuch / CTUpaHUe
EEPROM u FLASH B pexume Slave yctpoiictBa Ha mmHe [2C». Eciim mactep-12C Toxe y3en/Moxyns ¢ KaHAIOM
MODBUS u 3T0# MpOMmuBKO#, TO JOCTATOYHO BOCIIOJIE30BATHCS BBIIICYIOMSHYTOW 00OJIOYKOM.

Tperuit cioco® - 3TO UCTOIB30BaHUE MIPOrPAMMATOPA CIIOCOOHOTO MPOrpaMMHPOBaTh PIC18Fxxxx.
Copoc K 3a600cKuUM ycmanogkam

Ecnu y none3oBaresnst BOZHUKIIA HEOOXOUMOCTh BOCCTAHOBHUTH 3HAUEHHS Ba)KHBIX ITAPAMETPOB COXPAHEHHBIX B
EEPROM 1o yMOIT9aHHUIO, TO OH MOJKET CIIENIATh 3TO CIEAYIOUIIM 00pa3oM:
BBIKITIOUNTS U BKIIOUUTH MUTaHUE KOHTPOJJIEPA, U B TEYEHUH MUHYTHI IPOU3BECTH He MeHee 10 ropsaumnx pectapToB
IyTeM 3aMbIKaHus Ha 3emitto BeiBoga MCLR muxpoxoHTposiepa. Ha Bcex y31ax 1 MOJyJIsIX Halllero MPOU3BOACTBA
9Ta JIMHUS 0053aTeNIbHO MPHUCYTCTBYET HA OJHOM M3 pa3beMoB. [Ipn 3ToM Ha 3TOM Ke pa3beMe 00s13aTeNIbHO
MIPUCYTCTBYET U 3eMIISL.
[Mocne storo B stuetiku EEPROM ¢ 0F6h o OFFh 6ynyT 3aHeceHsl 3Ha4YeHUS 110 yMOTYAHHUIO!

Anpec MODBUS1 => 02h;

Anpec MODBUS2 => 04h;

Ckopocts MODBUS1 => 115200;

Ckopocts MODBUS2 => 115200;

Anpec 12C => 010h;

Crapmwii moip30BaTeIbekuil BekTop => 00h;

Muaammii monp30BateabCckuii Bektop => 00h.
!l OGparuTe BHUMaHKE, YTO 3T MPOLETypa MOXKET OBITH 3alpelleHa CaMiM T10JIb30BaTeNIeM, B3BEIcHHEM OHnTa
REG_USER 2<0>. Takxe, BOCCTAHOBJIEHHE MOXET HE IIPOU30MTH, €CITU N0JIb30BaTEIbCKAas IPOrpaMma Mo KakuM-TO
MIPUYMHAM MEHSET COAEPKUMOE CITY)KEOHOH SUEHKH, UCTIONb3YeMOH sl [T0/ICYeTa Yicia TopsYnX PECTapToB.
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