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Hactosmee  pykoBOACTBO MO  AKCIUTyaTalldd  MpeJHa3HAuY€HO Ui  O3HAKOMIICHUs
00CTYXKMBAIOIIETO TIEpCOHAAa C YCTPOWCTBOM H paboTOW wW3Aenusi, a TakkKe MpaBWIaMud U
PEKOMEHIalUSIMU TI0 €T0 HcIoiab3oBannio. Paqnomonem PMJI400L Beimyckaercss B OEM BapuanTe (B
BUJIC BCTPAaUBAEMOT0 MOIYJS JJIsl M3TOTOBUTENEH KOMIUIEKCHOTO 000pyHOBaHUs), B OECKOPITYCHOM
BapHaHTE U B KOPIYCHBIX BapHUaHTaX C IJIACTMACCOBBIM HACTOJBHBIM KOPILYCOM, C MJIAaCTMAaCCOBBIM C
kperieHneM Ha DIN-peiiky kopnycoM M € METaUIMYECKUM TI'€pMETHU3UPOBAHHBIM KOPIIYCOM
(mpieOpeI3ro3anuniéHHoe  ucnoanenue  IP65). Bcee  BapmanTel  pagmomomema PMJI400L
HOJJIEP’KUBAIOT CBA3h MEXIY c000il M co Bcemu BapuaHTtamu panuomoaema PMJI400P, B xoTopbix
YCTaHABIMBAETCS MOIIHOCTh Iepenatuvka 10 1 BT, HO He MOANEPKUBAIOT CBSA3b C JPYTUMHU
paauoMoJieMaMu, Harpumep, ¢ paaunomonemamu PMJI400 m PMJ1400-1. Pamnomonemsr PMJ1400L
MMEIOT BCTPOCHHBIA 3arpy3udK, TO3BOJISIONIMNA OOHOBUTH IMPOTpaMMy MHUKPOKOHTPOJLIEpA
paauomoaieMa (CM. MHCTpYKIUIO B KoHIle PD). Pagmomonem PMJI400L sBnsiercs GpyHKIIMOHAIBHO
3aKOHUEHHOW ammaparypoil okoHdaHus kanana maHHbIX (AKJl wmu DCE) m pemaer 3amaum
(bu3nYecKOro ypoBHsI U YpOBHS 3BeHA JaHHBIX MpU MpUéMe U nepeaade JaHHbIX 10 paguokaHany. [Ipu
AKCIUTyaTallMi paIiOMO/IeMa CIIeMANIbHBIX 3HAaHUN HEe TpeOyeTcs.

1 Onucanue u padora

1.1 Haznauenue uzaeaus

1.1.2 PapuomonieMbl BBIMYCKalOTCA JIMOO C aCHHXPOHHBIM IOCIENOBaTeNbHBIM HHTEpdeiicom
(AITN), mubo ¢ uuTepdeiicom Ethernet. dyHKIMOHANIBHBIM SAPOM BCEX PAJUOMOJCMOB SIBIISCTCS
monynb paauomonema PMJI400L-OEM, koTopslii BhilTyckaeTcst Takke OTAEIbHO (0e3 aaantepos
unrepdeiico). OEM Bapuant paguomonema umeer AT RS-232 ¢ TTJI ypoBHSIMH, BHIITOIHEHHBIN
Ha ocHoBe uHTepdeiica UART. Ocranbubie BapuaHnThl paguomoaema ¢ AIIM nmerot n1Ba mporpaMmmHO
nepexiroyaeMbix uHTepdeiica RS-232 u RS-485. Ilo umnTtepdeiicy RS-232 pammomonem MoxeT
nonkiouatees kK ogaoMy OO/l (uctounuky w/mnm notpedutento aanueix). [lo unrepdeiicy RS-485
pPaaroMo/IEM MOKET MOJKIII0YaThCs K HeckoilbkuM OO/l Ha 01HOM y3i1€ paiuOCEeTH.

1.1.3 Paguomonemsl ¢ untepdeiicamu RS-232 u RS-485 BemyckaroTcss B BapuaHTax 0Oe3
TaJIbBAHWMYECKON M30JISAIMM W C TaIbBAHWYECKOW W3oisiuel 1enei matepdeiica RS-485 u neneit
nuTaHus oT Moayinsa paguomoaema PM/1400L-OEM, umeroniiero raibBaHUYECKYIO CBSI3b C AHTEHHOM,
3azemueaneM u uHTepdeiricom RS-232. Tlockonmpky mnenm wmHTepdeirica RS-485 m menm nurtaHus
paguoMozieMa 4acTo MMEIOT  OOJBIIyI0  MPOTSHKEHHOCTh, HA HUX MOTYT  HaBOJAUTHCS
JJNIEKTPOMArHUTHBIE TMOMEXH TPOMBIIIICHHOTO W  €CTECTBEHHOTrO (pa3psiibl  aTMOC(epHOro
JIEKTPUUECTBA) MPOUCXOXKACHUS. DIEKTPOMATHUTHBIE MOMEXM HABOJATCS TaKXKe Ha aHTEHHY |
BHEIIHUH TPOBOJHUK KOAKCHAIBHOTO AHTEHHOro KaOemns, OCOOEHHO TP HCIOJIh30BAHUU
BBICOKOTIO/THATOM @aHTEHHBI U JUIMHHOTO aHTEHHOTO CIycKa. AjanTep HHTep(eicoB ¢ rajJbBaHUYECKON
M30JISAIIUEH 3aIIUIIAeT PAJHOMOJIEM OT AIEKTPOCTATHYECKHUX Pa3psI0B, HAHOCEKYHTHBIX UMITYJIbCHBIX
IIOMEeX, MHUKPOCEKYHJHBIX MMITYyJIbCHBIX IIOMEX OOJIBIION 5SHEPruM M KOHAYKTHUBHBIX IIOMEX,
HaBeIEHHBIX PAMOYACTOTHBIMU DIIEKTPOMATHUTHBIMH TIOJSIMH, B COOTBETCTBUU C TPEOOBAHHUAMHU
I'OCT P 51317.6.2-99 «CoBMECTUMOCTb TEXHUUYECKUX CPEACTB IEKTPOMArHUTHas. Y CTOMYHUBOCTD K
AJNIEKTPOMArHUTHBIM TTOMEXaM TEXHHUYECKUX CpEICTB, IMPHUMEHSEMBIM B TPOMBIIIICHHBIX 30HaX.
TpeboBanust U MeToAbl HUCHbITaHUNW». OH TNpenoTBpaIlaeT BBIXOJ PAAMOMOJEMa U3 CTPOsl NpHU
BO3/ICHCTBUM HAHOCEKYH/JHBIX HWMITYJIbCHBIX TIOMEX C IUKOBBIM HampshkeHHeM g0 2 KB u
MHUKPOCEKYHIHBIX UMITYJIbCHBIX IIOMEX OOJIBIION SHEPTUH ¢ TMKOBBIM HampshkeHueM 10 1 kB.

1.1.4 Bapuantel pammomonmema PMJI400 c¢ wuntepdeiicom Ethernet mnpennasnauensr ms
UCIIOJIb30BaHUSI B KayeCTBE IILI03a MEXIY paaunoceThio W kananmom Ethernet. Kak mpasuio, Bce
paTMoOMO/IEMBl PAJMOCETH CBSI3aHBl C OKOHEYHBIM OOOPYHOBaHMEM I1I0 OTHOCHTEIBHO HEAOPOrOMY
ACMHXpPOHHOMY TiocienoBarenbHoMy uHTepdeiicy (RS-232/TTJI, RS-232 wm RS-485). Opun
pagromozneM-nutto3 ¢ uHTepdericom Ethernet moxker oOecreunTh yHan€HHBIA AOCTYN K TaKOW
pamguocetd (a, 3HAYUT, ¥ K OKOHEYHOMY o0OOpymoBaHuio) 1o kaHamy Ethernet or cepsepa,
BKJIIOYEHHOTO B TY K€ JIOKAJIbHYIO CETh WM B I7100aJIbHYI0 ceTh HTEpHeT.

1.1.5 Paqnomonem PMJI400L mpu padote B momnoce gactot (433,1-434,7) MI'T ¢ MOIIHOCTHIO
nepenarynka He 6osiee 20 MBT oTHOCHTCS K paanodnekTpoHHbIM cpeactBaM (POC), He mopiexamum
peructpamu. [lepedens coorBercTByromux POC yrBepxkaén nocranosienunemM [IpaBurensctBa PO ot
12 oxts6pst 2004 1. Ne 539. JlanbHOCTH CBSI3U C YETBEPTHBOJIHOBOM IITHIPEBOW aHTEHHOM Npu
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MorrHocTH nepenatyrka 20 MBT u ckopoctu nepenaun mHopmaiuu mo paaunokaHaity 9,6 kOuT/c B
TOPOJICKUX YCIOBHsIX 0K0J10 400 M.

1.1.6 Ha tepputopun Pecnybnmku benmapych pammomMomeM MOXKET JKCILTyaTHPOBATHCS TIPH
OTpaHMYEHUU HA MOIIHOCTH nepenatunka 10 MBT u 6e3 orpaHuueHus MUKJIA pabOTHI MepeaaTInKa B
OorpaHWYeHHON Tmojoce 4YactoT 434,04-434,79 MI'nm mpu CKOpOCTH mepenadyd HHQPOPMAIMH 10
paauokanany He Oonee 14,4 xbut/c. [Ipu orpaHndYeHHH Ha MOIIHOCTH Nepenatunka 1 MBT umu npu
COBMECTHOM OTPaHUYCHHH Ha MOIIHOCTH mepeaarunka 10 MBT u Ha muki padoTsl nepemxarunka 10%
paaroMO/IeM MOXKET AKCIUTyaTUPOBAaThCS B IIOJIHOM JHAala3oHe pa0oyuX YacTOoT W TpH JHO0OU
CKOPOCTH Tepeiauu HHPOPMAIIMH 110 paJuoKaHaIy.

1.2 TexHn4yeckne XapaKTepUCTUKHU

JInana3oHbl PAOOUYMX YACTOT ...uvvreenreenneeenneanneenneennnnnn 433,1-446,1 MI't
(013§ ¢ F:Tos o 6,25 xI'1g
PEKUM PAOOTBI ...t MOy YTIIICKCHBIN
MOITHOCTD MEPEAATUMKA . ...vvevenseneenearannaneeneanennanenns 0,02-10(35) MBT
MaxkcumaiibHast HECTAOUIBHOCTD YACTOTHI .. .neeeeeennnnn.. 2,5*10'6
METOJT MOITYIISIIIHM .. vveveneesseneenseeneeneenseaneennenneaneans GFSK
YyBCTBUTEIHHOCTH MPUEMHHUKA MIPH CKOPOCTHU TIEpeIaun
uH(pOpMAIIUU 110 paguoKaHary 1,2 KOUT/C ..............eenn.n —123 nbm
CkopocTb nepenayn “HGOpMaLMK [0 pagroKaHamy ... mporpammupyemas ot 0,3 1o 57,6 kbur/c
KonupoBanue ¢ UCTIPaBICHUEM OIIHOOK .........evenuennnn.. KacKaJIHOe
KoaunpoBanue ¢ 00HapyKEHUEM OMIHOOK ........euvenuennnnn. CRC
IudpoBanre KOMaH] MPOrPaMMHUPOBAHUS IO paguokanany ... AES-128
Untepdeiic na OO/
- BOEMBapPHAHTE .....ccovvviiiiiiiiiieieiie e RS-232/TTII
- B KOPITYCHBIX BAPHUAHTAX . .enveneanneannanneaneanneanennns RS-232, RS-485
CxopocTh nepeiaun Ha UHTEPPENCe ....vvnvennnnn... nporpamMmmupyemas ot 1,2 1o 115,2 x6ut/c
[TPOTOKOI MEPEIAUM ... .eeneveneeneeeeenieeeaneeeeaneananns PO3pPAvHbIH, TOTOKOBBII
k3 (S 011011 (5] 1 S HEOTpaHUYECH
Hanpspkenue nutanus
= OEM BAPHAHTA .. .vvitintie ettt et et et (3,5-5,5)B
- 0ecKOpIyCHOTO U KOPIyCHBIX BapuanToB ¢ AIIN .................. (6,5-26)B - Homunan 12B
- KopmycHbIX BapuaHToB ¢ AIIU ¢ raapBaHMuYeCcKON H30JIALAEN
ueneit uarepdeiica RS-485 u neneit mUTaHUS ...........ooveenennn... (6,5-18)B — nomunan 12B
- BapuaHTOB ¢ uHTepdeiicom Ethernet
IIPH JIOKAJIbHOM Pa3MEILEHUN UCTOYHUKA ITUTAHUS .....ovennennnn... (11-18)B — HoMuHan 12B
- BapuaHTOB ¢ uHTepdeiicom Ethernet
IIPY JUCTAHIIMOHHOM Pa3MEIICHUN UCTOYHHUKA TUTAHUA ............ (12-19)B — Homunan 15B

Tok notpeOieHus:
- OEM Bapuanra

MIpU HAMPSDKEHUH MUTaHuM 5 B, mpuém/mepenada ...........oevvvvvinvennnn.n. 26/38(55) MA;
- OECKOPITYCHOTO M KOPITYCHBIX BapUaHTOB

C ATIU, IPHUEM/TIEPEIIATA ...t eteet et et ete et et e e et et eeeeanaanss 36/48(65) MA;
- BapuaHToB ¢ AIIM ¢ ranpBaHNYECKON U30ISIIMEN Lienen

untepdeiica RS-485 u neneit nutanus, npuém/mepenada ..................... 48/62(85) MA
- BapuaHTOB ¢ uHTepdeiicom Ethernet, mpuém/mepenava ..................... 74/86(105) MA

WuTtepBan pabouyux TeMmnepaTyp

- BapuaHTOB C AIIM ... e ot —40 mo +80C°
- BapuaHTOB ¢ uHTepdericom Ethernet ..................... ot —30 go +80C°
["aGaputHbIe pa3Mephl:

L O =AY/ B %:15) 2621  v: R 53,5x20,5x12MMm

- BapUaHTOB C ATTM GECKOPITYCHBIX ....viurtntittententeaneentenneeneenraaneannns 82x32x18mm

- BapuanTta ¢ AIIM B ni1acTMacCOBOM HACTOJIBHOM KOPIIYCE .....veevnvennn... 89x50x25MmMm

- BapuanToB ¢ AIIM B uractmaccoBoM kopmryce Ha DIN-peiiky ............... 90x35x32MMm
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- BapuaHTOB ¢ AIIM B MeTa/NIM4eCKOM FrepMETU3NPOBAHHOM KOPIYCE . ..... 115x65x30Mm
- BapuaHTOB ¢ uHTepdeiicom Ethernet

B IIACTMACCOBOM HACTOJIBHOM KOPITYCE .uuuvteeennteeenntneennnneeennnneeannnes 89x50x34Mm
- BapuaHTOB ¢ uHTepdeiicom Ethernet

B IJ1acTMaccoBOM Kopiryce Ha DIN-PerKy ..........oovviiiiiiiiiiiiiii e 86x35x58Mmm
- BapuaHrta ¢ uarep¢eiicom Ethernet

B METAJUIMYECKOM F€PMETUIUPOBAHHOM KOPITYCE .uuvvveennnreeannneeennnnnnnn 125x80x40MMm

1.3 CocTaB u3genus
1.3.1 Pagmomomem PMJI400L moctaBisieTcss B CIEAYIOIIMX KOHCTPYKTHMBHBIX BapHaHTax
UCTIOJTHEHUSI:
- OEM Bapuant PMJ1400L-OEM,;
- Oeckopmycublie Bapuantsl ¢ AITM PM/1400L-UPO, PM/1400L-UP4,
- BapuaHThl B IUIACTMAacCOBOM HacTojgbHOM Kopryce PMJI400L-PDO, PMJI400L-PD-EL,
PM/1400L-PD-ED;

- BapwaHThl B IUIacTMaccoBoM Kkopmnyce ¢ kpemienunem Ha DIN-peiiky PM/I400L-PRO,
PM1400L-PR4, PM1400L-PR5, PM/1400L-PR-EL, PM/1400L-PR-ED;

- BapUaHThl B METAUIMYECKOM repMetusrpoBaHnHoM kopryce PM/I400L-SP4, PMJ1400L-SP5,
PM/1400L-SP-ED;

B o6o3nauenusix pagmomonemoB ¢ AIIM Ha mnocnenHedl mNo3uIuu yKaspiBaeTcsa wHUpa,
OTIpeIeIIAIONIas HCIIOTHEHHE TI0 THITY HHTep(eHCHOTro pa3béMa 1 HOMEHKIIaType nemneil narepdencon:

O—paszbém DB-9F (kabenpnbii DB-9M), nnrepdeticet RS-232 4-nposoausiii (RXD, TXD, CTS,
SG) u RS-485;

4—KJIeMMHHUK BUHTOBOM ¢ marom 5 mm, unrepdeiicel: RS-232 3-nposoansiii (RXD, TXD, SG) u
RS-485;

5-KJIeMMHUK BUHTOBOM C 1m1arom 5 mm, uaTepdeiicel: RS-232 3-npooansiii (RXD, TXD, SG) u
RS-485 rajpBaHMYECKH U30JIMPOBAHHBIN, TUTAHUE OT TATbBAHUYCCKH H30JUPOBAHHOTO HCTOYHUKA.

OEM Bapumant pamuomozema BbIMOJIHeH B KOHCTpykTHBe DIP40 u mnpeanasHaueHn mans
BCTpamBaHusi B oOopymoBaHue 3akazumka. OH  sBisercs (QYHKIMOHATBLHO 3aKOHYCHHBIM
pazgroMoJIeMOM, HO UMEET €AMHCTBEHHBIN mocnenoBaTenbHblii nuntepdeiic RS-232/TTJI. Koprychbie
BapUaHTHl PaAHOMOJIeMa UMEIOT MMPOTPaMMHO Tiepekirouaembie nHTepdericer RS-232 n RS-485.

Pagnomonem ¢ AIIM B mimacTMaccoBOM HAaCTOIBHOM KOPITyCe UMEET eTUHCTBEHHOE UCIIOJIHEHUE
1o uaTeppeiicaomy pazpémy — ¢ pazsémom DB-9F. Pagnomonem ¢ AIIN B mutacTMaccoBoM Kopiryce ¢
kpemieHneM Ha DIN-peliky umeer 2 ucrnonHenus no uarepdeiicHomy pazsémy: ¢ pazpémom DB-9F n
C BHUHTOBBIM KJIEMMHHUKOM ¢ maroMm 5 MM. Pamuomomem c¢ Al B wmertaimuyeckoM
TepMETU3UPOBAHHOM Kopmyce (MbUICOPHI3ro3aluiIEHHOE UCTIONHEHNE) UMEET OJHO HCIIOJNIHEHUE IO
uHTep(deiicHoMy pa3béMy ¢ BHUHTOBBIM KIEMMHUKOM C TmaroMm 5 MM. J[IsS TOIKITIOYEHUS K
KIEMMHUKaM, HaXOJIALUIUMCS BHYTPH Te€pMETH3HPOBAHHOIO KOpIyca, Kalenb ¢ MpOBOJAMHU
uHTep(delica U NMUTaHUS NPOMycKaeTcss uepe3 KabenbHbI BBOJ. KaOenbHBIM BBOJA YCTaHOBJIEH Ha
TOpIIe KOpIlyca U paccyuTaH Ha Kabelnb Kpyriaoro cedeHus auametpom oT 3,0 1o 5,5 Mm. AHTEHHBIN
BXOJI/BBIXOJ] BBIIIOJIHEH B BUIe O0uHOTO paszbéM SMA-F, ycTaHOBJIEHHOTO Ha MPOTHBOIIOJIOXKHOM
TOpIIE KopITyca.

[To onexrpomarHuTHOM coBMecTUMOCTH (DOMC) pa3Hble KOHCTPYKTUBHBIE BapHaHTHI
pazguomMojieMa COOTBETCTBYIOT pa3nuuyHbiM TpeboBaHusM. [lomexoycroitunBocte OEM BapuanTa
paaoMojieMa IPH  BO3JCHCTBUM  JJCKTPOMArHHTHBIX TIOMEX  00eCIeYMBaeTCs COBMECTHO
KOHCTPYKIIMEH paguoMoaeMa u 000pyI0BaHus 3aKa3unka. BapraHThl paJuoMoieMa B MIacTMacCOBBIX
KopITycax 0e3 JOIMOJIHATESIBHBIX Mep IMOMEX03alUThI TIPEIHA3HAYCHBI JIJIST UCTIOJIB30BAHUS B JKHIIBIX,
KOMMEpPUYECKUX 30HaX U TMPOU3BOJICTBEHHBIX 30HAaX C MallbIM JHepromnoTpedieHneM. BapuaHThI
pagoMo/ieMa B METAUIMYECKMX  TIepPMETH3MPOBAHHBIX  KOPITycaX HMMEET  ITOBBIIICHHYIO
MOMEXO03aUIIEHHOCTh U MOT'YT MCTIOJIB30BATHCS B IPOMBIIIUICHHBIX 30HAX.

1.3.2 CoctaB OEM BapuanTa npueaéH B Tabnuue 1.
Tabmuma 1

HaumenoBanue O603HaueHne Koz. [Tpumeuanue
1 Pammomonem PMJ1400L-OEM EI'TK.464411.002 1 | Moxyns Tunopasmepa DIP40
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ITpumeuanue. OnunonaibHo OEM BapuanT koMiuiekTyercs pasbéMoM SMA-JR nns pacnaiiku
Ha TUTATy WJIM aHTEHHBIM TEPeXOJHbIM Kabenem mimuHoM 10 cMm ¢ OmounbpiM pazbémMom SMA-J —
YKa3bIBA€TCs MPU 3aKase.

1.3.3 CocraB 6eckoprrycHoro Bapuanta ¢ AIIN u pazsémom DB-9F nmpusenén B Tabmmiie 2.

Tabmuma 2
HaumenoBanue O06o3HaueHne Kou. [Ipumeuanue
1 Pagnomonem PMJ1400L-UPO EI'TK.464411.002 1 beckopmycHbiit
2 KjieMMHUK BUHTOBOM pa3bEMHBIN 2EDGK-5.08-2P 1 | Pa3pém nuTanus

1.3.4 CocraB GeckopnycHbIx BapuaHToB ¢ AIIN u pazpémamu B BUe KIEMMHHKOB IIPUBEACH B

tabmure 3.
Tabmuma 3
HaumenoBanue O60o3HaueHne Koi. [Ipumeuanue
1 Pagnomonem PMJ1400L-UP4 EI'TK.464411.002 1 beckoprycHbIit

1.3.5 CocraB Bapuanta ¢ AIIM B miacTMaccoBOM KOpITyce HACTOJIBHOTO ¢ pazbémom DB-9F

npuBenEH B Tabaune 4.

Tabnuua 4
HaumenoBanue O6o3HaueHue Kom. [Ipumeuanue
1 Pagunomonem PMJ1400L-PDO EI'TK.464411.002 1 Kopmychsrit
2 KjneMMHUK BUHTOBOM pa3bEMHBIN 2EDGK-5.08-2P 1 | Pa3pém nuTanus

1.3.6 CocraB Bapuanta ¢ AIIM B miactmaccoBoMm kopryce ¢ kperuienueM Ha DIN-peiiky u

pazsémom DB-9F npusenén B Tabmure 5.

Tabauua 5
HanmenoBanue O6o03HaueHue Koz. [Ipumeuanue
1 Paguomonem PMJ1400L-PRO EI'TK.464411.002 1 Kopnychbrii
2 KneMMHUK BUHTOBOM pa3bEMHBIN 2EDGK-5.08-2P 1 | Pa3ném nuTanus

1.3.7 CocraB BapuantoB ¢ AIIM B mmactmaccoBoMm kopmyce ¢ kperieaneM Ha DIN-peiiky u

pa3zbémMamu B BHJIe KIIEMMHUKOB IIpUBEIEH B TabmuIe 6.

Tabnuma 6
HawnmeHoBaHue O0603HaueHne Kou. [Tpumeuanue
1 Pagromonem PMJ1400L-PR4(5) ET'TK.464411.002 1 KoprycHsrii
2 KneMMHUK BUHTOBOM pa3bEMHBIN 2EDGK-5.08-2P 1 | Pa3ném nuTanus

1.3.8 CocraB BapuantoB ¢ AIIM B MeTamuinyeckoM repMeTH3MPOBAHHOM KOpITyCe IMPUBEIEH B

tabnuue 7.
Tabmuna 7
HaunmenoBanue O0o03HaueHnE Kou. [Tpumeyanne
1 Pagnomonem PMJI400L-SP4(5) EI'TK.464411.002 1 | KopmycHsrii
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1.3.9 CocraB BapuaHTOB ¢ uHTepdeiicom Ethernet B mmacTMaccoBbIX Kopmycax C JOKaJbHBIM
pa3MeleHneM NCTOYHUKA TUTaHUs IPUBEACH B Tabumie 8.

Tabnuua 8
Haumenosanue O06o3HaueHne Kou. IIpumeyanue
1 Pagromonem PMJ1400L-PD(PR)-EL EI'TK.464411.002 1 | Kopmycubrit
2 KjieMMHUK BUHTOBOM pa3bEMHBIN 2EDGK-5.08-2P 1 | Pa3pém nuTanus

1.3.10 CocraB BapumanToB ¢ wuHTepdeiicom Ethernet B macTMaccoBBIX KoOpmycax C
JUCTAHIIMOHHBIM Pa3MEIICHUEM UCTOYHUKA TUTaHUSI PUBEAEH B Tabmuie 9.

Tabauma 9
HanmenoBanue O60o3HaueHne Koi. [Ipumeuanue
1 Pagromonem PMJ1400L-PD(PR)-ED EI'TK.464411.002 1 | KopmycHsrii
2 Nnxekrop POE 1 | KaGenbHbIi TPOWHUK

1.3.11 CocraB Bapuanta ¢ uHTep(deiicom Ethernet B MerammmueckoM repMeTH3MpPOBAHHOM
KOpITyCe C TUCTAHIMOHHBIM pa3MEIICHUEM HCTOYHUKA MUTaHusI puBeacH B Tadmuie 10.

Tabmmna 10
HanmenoBanue 0O6o3HaveHne Koz. [Ipumeuanue
1 Paguomonem PMJ1400L-SP-ED EI'TK.464411.002 1 Kopnychbrii
2 Ilepexonuuk RJ-45 rHe3m0-THE3 10 GCT11-8P8C 1
3 Unmxektop POE 1 | KaGenbHbIN TPOWHUK

1.3.12 Ha pucynkax 1-5 mpuBenensl Qortorpaduu BHEIIHETO BHJAa HEKOTOPHIX BapHaHTOB
pagromMozaeMa.

Puc.2 Bremnuit Bua pagunomonema PMJ1400L-UPO
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Puc.3 Buemnwuii Bug pannomonema PM/1400L-PDO

Puc.4 Buemnuii Bug paguomoaema PMJ1400L-PRO

Puc.5 Buemnnii Bua paguomoaema PMJI400L-SP4(5)
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1.4 YerpoiicTBo n paGora

1.4.1 PagmoMozemM uMeeT JBa OCHOBHBIX PEXKHMa paOOTHI: PEKUM CBSI3M, WMCIONIUN TpH
COCTOSHMS — «HCKYPHBIM IIPUEM», «TIpUEM» U «IIepelada», U PEeKUM [POrpaMMHUPOBAHMS
(KkOoMaHIHBIM pexxuM). B pexxume mporpaMMHUpOBaHUs PaJIdOMOJEM HE BOCIPUHUMAET JaHHbIC AJIS
nepeaayn B 3QHp, HO BOCHPUHUMAET KOMAHIbl MPOrpaMMHPOBAHUS, MOCTYHAIOIIME HA HEro IO
aKTUBHOMY UHTEpdeiicy.

1.4.2 TlepexiroueHre MEX/1y OCHOBHBIMH PEKUMaMH paObOTHl MOXKET MPOU3BOJUTHCS allllapaTHO
WM IPOrpaMMHO. ANNapaTHOE NEPEKII0UYEHNE TPOU3BOIUTCA U3MEHEHUEM JIOTUYECKOTO0 COCTOSIHUSA B
nenu RTS. [IporpaMMHOe neEpekiloueHUE U3 PEXKHUMa CBSI3U B PEXHUM MPOrpaMMHUPOBAHUS
NPOM3BOIUTCS MYTEM MOJAYM Ha PAJAMOMOJEM IO aKTHMBHOMY HHTepdeiicy Tak Ha3piBaemonr ESC-
MOCJIEIOBATEILHOCTH, KOTOpasi COCTOMT M3 3-X cuMBOJIOB «+» B koae ASCII (2Bh). IIporpammuoe
BBIKJIFOYEHHE PEXHUMa MPOrpaMMHUPOBAHUS IPOU3BOJUTCS IYTEM 10J1a4l HA PAUOMOJEM IO TOMY K€
uHTep(deiicy COOTBETCTBYIONIEH KOMaHAbl IporpaMMupoBaHus. lmeercs Takke BO3MOXKHOCTh
nepeJayd KOMaH/| IpOrpaMMHUPOBaHUs Ha YAAJIEHHBIN paiOMO/IEM B PEXKHUME CBSI3U 110 paJAMOKAHATY.
Hcnonb3oBaHue paauoMoeMa B pEXUME CBA3M ONMCAHO B mozapasnenax 2.3 u 2.4, a B pexume
IPOrpaMMUPOBaHUA — B Ofpasaeie 2.5.

1.4.3 IlpuHuun OeicTBUS pagroMojeMa B PEXKHUME CBA3HM MOSACHSAET (yHKIMOHAJIbHAs CXeMa,
npuBeAEHHAS HA PUCYHKE 6.
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|
| |
Ha OOTT IMpuémonepenary : ACHHXpOHHBIN :
&——>| ukn unTEpdeiicon T puéMo- l » Tllepenarunk >
RS-232 n RS-485 : IepeaTInK :
I : 4 AnT
|
I |
I |
I |
I |
I Bydep I CuHnresaTtop
: JTaHHBIX > Konep H YaCTOTBI
I |
| 7y '
I |
I |
I |
I |
I | A 4
| Pemraromas l
: Hexonep < cxema ¢T—8— Ilpuémaux [«
I |
| 2 !
I |
I |
I |
I |
I |
|
: Cuctema |
|  MHUKPOKOHTPOJIJIEP CHHXpOHH-  [¢—
: 3a1UU :
| |

Puc.6 dyHKpoHaNbHAS CXeMa pagruoMojeMa

[Toctynatomue oT okoHedHoro o6opyaoBanus naHHbIX (OO/]) uHPOpManMOHHBIE OalTHI
3anuchIBaloTCs B Oydep AaHHBIX U MO MPEKPAIIEHUU MOCTYIUICHNs JaHHBIX Ha BpeMs, NPeBbIIIatolIee
«MHTEpBaJl TUIIMHBDY (WIM TNpU MOCTyIUieHHMH 256 0aiiT), cuuThIBalOTCS M3 Oydepa HaHHBIX,
JIOTIOJTHSAIOTCS CITy>)kKeOHON MH(OpMaluei, KOIUpyrTCsl KOAaMU C UCIPABICHHEM M OOHapyKEHUEM
ommboK M mepenatorcs B 3dup. i nepemaunm uudpoBoil nHbOpManuu MO paavOKaHalTy B
paguoMo/ieMe UCIIOIb3YeTCsl TayccoBO (PUIBTPOBAHHAS YaCTOTHAs MaHMIy sinus Hecymeit GFSK.

JUTMTeNnbHOCTh «MHTEpBaAJIa THIIMHBD) Ha WHTepdeiice, MO HUCTEYCHWH KOTOPOTO TaHHEIE
nepenarTcs B 3¢up, paBHa BpEMEHHU Iepeiadu 10 aCHHXPOHHOMY IOCIIeIoBaTeIbHOMY UHTEpdeiicy
2-X CHMBOJIOB JUIsl CKOpocTeit mepenauu ot 1,2 xout/c 10 19,2 x6ut/c u paBHa 0,75Mc ams ckopocTteit
nepenaun 6omnee 19,2 k6ut/c.

[Tpu mpuéme maHHBIX M3 d(Hpa HA BHIXOJIE YACTOTHOTO JETEKTOpa MPUEMHHUKA (POPMHPYIOTCS
BUICOMMITYJIBCBI, KOTOpBIE TOCe (PUIBTPALIMM U OrpaHMUYEHMSI MOCTYMAIOT Ha PEIIAIONIyI0 CXEMY H
CHCTEMYy CHHXpOHM3aluH. J[aHHBIE, MMOlydaeMble Ha BBIXOJE PEIIAIONICH CXEMBI, EKOJUPYIOTCS B
JIeKoJiepe, KOTOPbIM HCIPaBIsSeT Ciay4yailHble M MaKeTHbIe OMMOKM M OOHApYXHUBAaeT OOJIBIIMHCTBO
KOMOWHAIMII HEUCTPABICHHBIX OMmMUOOK. [laker ¢ HeWCHpaBICHHBIMH OMIMOKAaMH CTHPAeTCs.
Bbe3ommboyHO MpHUHATHIE MAKeThl MOCTYyNalT B Oydep JaHHBIX, OTKyAa 4yepe3 MOCIe0BaTEeNIbHbIN
unTepdeiic Bonarorest Ha OO/,

Bpewmst nocraBku makera naHHbIX 10 OO/ momyuaresnst JaHHBIX MO MPOBOAHOMY KaHaiy (Tpu
HacTpoiike uaTepdeiica «§N1») paBHo

Tum=10-N/V,

rae, N — pa3mep makera JaHHBIX B OalTax;
V, — CKOpOCTh Tiepeiaun JaHHBIX Ha UHTEpdeiice.
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[Ipu nepemaue mo paguoOKaHANy IMAKeThl JAHHBIX IOJYYalOT JOMOJHUTEIBHYIO 3aIEpPKKY
OTHOCHUTEJIbHO BpPEMEHHU IMepeAauyd IO MPOBOJAHOMY KaHaly. Bpemsi JOMOJHUTENBHOM 3a7ep>KKU
CKJIQ/IBIBAETCSl M3 JIBYX COCTABIIIOIIMX: BPEMEHM Iepeladyd IO MPOBOJHOMY KaHaly J0 IEepBOro
paaroMo/ieMa U BPEMEHU Iepeiauy 1o paJuoKaHally 10 BToporo paguomojaema. Ilpu nepenaue uepes
LENOYKY PaJHOMOJIEMOB-PETPAHCISATOPOB (Uepe3 HECKOJIBKO PaJMOKAaHAIOB) KaKIbld PETPaHCIATOP
(kaxabld paJuOKaHall) BHOCHUT JOMOJHUTEIBHYIO 3aJ€p’KKYy, PaBHYIO BPEMEHM Iepefaud MaKeTa
JTAHHBIX 110 PaJuOKaHAIY.

BpeMst tonomHUTENBHOM 3aepKKH TIpH Tiepeaade uyepes 2 paauomosiema (0e3 peTpaHcIsiTOPOB)
MAaKeTOB JIaHHBIX pa3MepoM OT 1 10 256 OalT OpPHEHTHPOBOYHO MOXKET OBITh PACCUMTAHO I10
dbopmymnam:

Taan=10-(N+3)/V,+7,9-(25+2,1-N*®**)/v,

rie, Vp— CKOpOCTh Nepeaadyy JaHHbIX 110 PaJHOKaHAIy.

[Ipu yBenmuueHuu pasMepa TaKeTa JaHHBIX CBbINIE 256 OalT BpeMsl 3aJEp>KKH JOCTAaBKH II0
paavoKaHay HE YBEJIUYUBACTCS.

[Ipu BBIOOpE cKOpOCTH mepenaud HHGOpPMALUU [0 paJuOKaHalTy paBHOW WM OoJblueid
CKOpOCTH TIepeJjauu JaHHBIX Ha IOCIeJ0BaTeIbHOM HHTepderice, mepenaBaeMple COOOMECHUS MOTYT
ObITb HEOTrPAaHWYEHHOW (MPOM3BOJBHOM) JUIMHBL. Eciau ckopocTh mnepefaud Mo paauoKaHaly
BBIOMpPAETCSI MEHBIIIE CKOPOCTH Ha MHTep(eiice, TO 0JHO COOOIICHNE TOJDKHO COJIEpKaTh HE Oolee
512 Gaiir.

Paguomonem paboraeT B MONYAYMJIEKCHOM peXuMe, T.e. NpUéM U IepeAady MPOU3BOAUT
I0CJIEI0BATENIbHO (HE OIHOBpEeMEHHO). Eciu paanomoneM He MpUHUMAET CUTHAT U3 3(Upa U Ha HEro
HE MOCTYMAIOT JaHHBIC JJS TepeJadyd, OH HaxXOIHUTCS B COCTOSHHH <«ISKYpHBIA mpuém». [lpm
oOHapy>KeHUM CUTHaia B 3(Upe paguoMOJEM NEPEeXOJUT B COCTOSHHUE «IIPUEM» U MO 3aBEpPLICHUU
npuéma W BBLIaYM Ha WHTEpQEiC MPUHATOTO COOOIIEHHUS BO3BPAIIACTCS B COCTOSHHUE «ICKYPHBIN
npuém». Ilo moCTyluieHuI0 Ha pajuOMOAEM AAHHBIX Ul MepelJaud, OH IMEPEXOJUT B COCTOSIHUE
«repenayay, a 1o 3aBepLICHUH [Iepeladl BO3BPALLACTCS B COCTOSIHUE «1EKYPHBIM IPUEM.

1.4.4 Nuauxanusi COCTOSIHHII painomMoeMa B peKHMe «CBfI3b» 00eCleynBaeTCs ABYMS
CBETOMOJAMH: KPACHBIM M 3eJéHbIM. CBeueHHE KPACHOTO CBETOAMOAA MHAMLMPYET COCTOSHUE
«mepenada». CBedeHue 3€IEHOrO CBETOAMOJA HWHAULUPYET COCTOSHHUE (ISKYPHBIH MpUEMM.
BriktoueHune ceeueHus 3eJ1EHOr0 CBETOIN0/1a MHANIIMPYET COCTOSTHUE «TTPUEM.

1.4.5 B pamnomonemax ¢ Ethernet untepdeiicom nmeercs npeodpasosatens Ethernet-UART, B
namsTh KOTOPOTO MpHU MpPOrpaMMHpPOBAaHUM 3amuchkiBaeTca coOctBeHHbI IP anpec u IP ampec
Ha3HAYeHUs IS MPUHATHIX U3 3¢upa nakeros. [IpeobpazoBaresnb B3aUMOJEHCTBYET ¢ HCTOYHUKAMU U
noTpeduTeNsIMU TaHHbIX 1o npotokonam 1CP, UDP, IP, ARP, ICMP, IGMP, MAC, DHCP, PPPoE,
DNS. Ilpu mepenade JaHHBIX B COCTaBHOM KaHajie Ethernet-pamgmo ucrosbp3yercst paboumii pexum
Mixed (TCP-cepBep/TCP-kiuent). B cocTosiHuM «repeaada» U3 MOCTYyMaoImuX mo kanamny Ethernet
TCP/IP makeToB BBIJCISIOTCS IIOJIb30BAaTEIbCKUE [aHHBIE W MEPEalOTCs 10 pajuoKaHaly. B
COCTOSIHMU «IIPHEM» TPHUHATHIC MO pPajMOKaHaNy JaHHble WHKarcyiaupytorcs B TCP/IP makeTsl ¢
B31ThIM U3 namsTH IP ampecom Ha3HaueHHs MakeTa u nepeaaTcs B kanan Ethernet.

1.4.6 Pammomonem moxer paborats Ha ogHOM U3 2080 YacTOTHBIX KaHAJIOB C CETKOW YaCTOT
6,25 xl'u. Jecsatuunbiii Homep kaHanma Ng (0<= Ng<=2080) cBszan c¢ paboueil 4acToTOil KaHaia
COOTHOILIEHUEM

Ng¢=(f-433100)/6,25 (1)

rae f— pabouas gactora kanana B K[ 1.

[Ipy nporpaMMHUpOBaHMM paMOMOJEMa HOMEp KaHajla HEOOXOAMMO TMEpeBEeCTH B
HIECTHAALATUPUYHYI0 CHUCTEMY CUHCIEHUS. OTO MOXHO CcJiejaTh, HAlpUMep, C ITOMOIIBIO
WH)KEHEPHOTO KaNbKyIsTOpa, BectpoenHoro B OC Windows.

Cetka gactoT 6,25 k'l MOXET OBITH MCHOJIb30BaHA TOJBKO MPU MAJIbIX CKOPOCTSX Mepenadn
JaHHBIX 10 paguokaHany ot 0,3 no 1,2 k6ut/c. C yBenuueHHEM CKOPOCTH Mepelaud 10 paJuoKaHaIy
pacmmpsieTcsl mojoca HM3JIy4eHUs NepelaTyuka M I0JIOCa MPONYCKaHUs NMPUEMHUKA, MOITOMY IS
o0ecreyeHns 4YaCTOTHOTO pa3/ieNieHHs] KaHAIOB JIOJDKHA MCIIONIb30BaThes OoJiee pesikas CeTka 4acToT.
Tak mpu ckopocTsx nepenaud WHGopmanuu 1o paguoxkanany 2,4 xour/c u 4,8 kKOUT/C paroHaIbLHO
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MCIIOJBb30BaTh CeTKY yactoT 12,5 kI, a HoMepa KaHAJIOB Ha3HayaTh TOJIBKO 4€THBIE. [Ipu ckopocTn
nepeaayn UHGOPMAIMK MO paguokaHainy 9,6 KOUT/C palMOHANIbHO MCIOIB30BaTh CETKY YacToT 25
k['11, a HOMepa KaHaJIOB Ha3HAYaTh TOJIBKO KPAaTHbIE YETHIPEM.

147 Homep Ha3HaueHHOro KaHaja XpaHUTCA B  DHEPrOHE3aBUCHUMON  MaMSITH
MUKpPOKOHTPOJUIEpA, OTKYyla CUMTHIBAaeTCs MpH BKIOYeHMH nuTaHus. [lo Homepy kanana
paccuMThIBaeTCsA KO YacTOTHI MEpeAaTyrKa M reTepofrHa MPUEMHUKA U 3arpyXKaeTcsi B CHHTE3aTOp
yacToThl. HazHayeHune Homepa KaHasia MPOU3BOIUTCS B PEKUME MPOTPaMMUPOBAHUS.

1.4.8 Oynkumu neneit uarepdeiica RS-232 pagrmomonema cOOTBETCTBYIOT (YHKIMAM LEHeEH
uHTepderica anmapaTypbl okoHuanus kaHaia naHHbiX (AKJ wim DCE). B otnnune ot kommbroTepa,
KOTOpBIH Ha uHTepdeiice RS-232 ¢pyHKIMOHUpPYET Kak OKOHeYHOe oOopyaoBanue nanHbix (OOl nam
DTE), y pannomonema niens RXD siBisieTcst HE BX0O/10M, @ BBIXOZOM.

Wurepdeiic RS-232 (RS-232/TTJI) pannomoaeMa BKIFOYACT CIEIYIONIHE [EITH:

- RXD - npunuMaemsbie 1aHHbIE (BBIXO[);
- TXD - nepenaBaemble JaHHBIC (BXO);

- SG - cur"aabHOE 3a3eMIIEHHE;

- RTS - 3anpoc nepenauu (BXxon);

- CTS - roToBHOCTH K nepeaade (BbIXOn);
-  DTR -roroBuocts DTE (Bxon);

- DSR - roroBaocts DCE (BbIXON);

- FG - 3amurHOE 3a3emiieHue.

Llens SG sBnsiercss oOIIe-CHTHAIBHBIM OOPAaTHBIM TPOBOJOM M COEAWHEHHWE IO JTOW IeTH
TpeOyeTcs mpu 1000M HCIoNb30BaHUK UHTepdeiica RS-232.

B nensix manabix RXD u TXD untepdeiica RS-232 (RS-232/TTJI) craproBblii OuT nepenaéres
JIOTUYECKUM HYJIEM, 9TO COOTBETCTBYET Hanpspkeruto ot 0 1o 1B B menu RS-232/TTJI u ot 5 mo 12B
B nenu RS-232. CtonoBelil OUT nepenaérest JOTHUECKO eINHUIICH, YTO COOTBETCTBYET HAINPSKEHUIO
ot 2,4 10 5,5B B nenu RS-232/TTJI u or —12 go 0B B nenu RS-232.

B nensix ynpasnenus RTS, CTS, DTR u DSR untepdeiica RS-232 (RS-232/TTJI) aktuBHOE
coctosiHue (MM cocTossHue «BKIII0UueH0») COOTBETCTBYET JIOTUYECKOMY HYJIIO HIIM HanpsikeHuto ot 0
mo 1B B e TTJI m or 5 no 12B — B nenm RS-232. HeaktuBHOE cocTosiHUEe (MM COCTOSTHHE
«BBIKITIOUEHO0») COOTBETCTBYET JIOTHYECKON €IMHUIE WIM HampsbkeHuto ot 2,4 mo 5,5B B uenu RS-
232/TTJIu ot —12 go OB — B e RS-232.

ITo BxomubM TTJI nensam pagnomonem coemectuM ¢ TTJI, Tpéx- u msaru- BoapToBeiMu KMOIT
aoruueckumu cxemami. Jlornueckue ypouu Boeixoausix TTJI neneii O B u 3,3 B.

PagnoMoieM TOKEH COEMMHSATHCSA C OKOHEUHBbIM oOopymoBanueM naHHbIX (OO]] mnmu DTE)
onHouMEHHBIMHU TieniaMHu: 1ienb RXD paamomonema nomxkHa coenuuatbes ¢ nenbio RXD OO/, nens
TXD pagnomonaema — ¢ rienisto TXD OO/ u T.11..

lems RTS B pammomomeme PMJI400L umeer ocobGeHHOCTH HCMONb30BaHMs. [lpu CHITOM
mkamrepe RTS u aktuBHOM coctosHue nenu RTS pagmomomem paboTaer B pexuMe CBS3U C
COCTOSIHUSIMU <JISKYPHBIA MPUEM», «IIPUEM» WITH «aIepeaaday, a IpU HEaKTUBHOM COCTOSIHMU LIEIH
RTS Brirouaercss pexuM MNpOrpaMMHUPOBaHUS. B pexnMe MNporpaMMHpPOBAaHUS PaJIUOMOJEM HE
BOCIIPUHUMAET JIaHHBIC ISl Tepeaadd B 3¢Up, HO BOCIHPHUHUMAET KOMaHIBI MPOTPaMMHUPOBAHUS,
noctynaromue o mernu T XD.

AKTHBHOE COCTOSIHME BHYTpeHHeW Ienu RTS, cooTBeTCTBYyIOIMIEE PEKUMY CBSI3U, BKIFOYACTCS
npu ycTaHoBIeHHOM jpkammepe RTS Ha mnate agantepa nHTepdelcoB paarnomMoiemMa, He3aBUCUMO OT
cocrosiHust BHemHed menu RTS. Ilpu cHsatom mxammepe RTS W OTCYTCTBHM TOIKITIOYEHHUS K
BHEIITHIUM HCTOYHUKAM HAMPSOHKEHHUS B PaJMOMOJEME BKIIIOUAETCS PEXHUM IporpammupoBanus. [Ipu
casToM Kamriepe RTS pexxumMoM paboTHI pamuoMozeMa MOXKHO YIPaBISITh, U3MEHSS JIOTHYECKOE
cocrosHue nenu RTS.

[lens CTS Hapsimy co cTaHAapTHBIM HCIOJIB30BAHWUEM ISl YIPABICHHS IMOTOKOM JAHHBIX OT
DTE wucnonp3yercs Aid WHAMKAIMM TpuéMa HaHHBIX u3 d¢upa. [lockonbky pagmoMoaem
MOJIyIYIUIEKCHBIM, T.e. MOXET Ju0O0 NpuUHUMAaTh, JUOO TMepenaBaTb, TO MpU OOHApPYKEHUU
NPUEMHUKOM 3(UPHOTO CUTHAJA, KOTOPHI MOXET OBITh MPHHAT, paguoMoaeM (GopMHpyeT B Lenu
CTS neaxtuBHOE cocTostHHe, ipeaynpexaas OO/], 9ToOb OHO BO3AEPKHBAIOCH OT MEPEIavuH JTAHHBIX
110 TIOSIBJIGHUSI aKTUBHOTO cocTosiHus B 1enu CTS. Tem He MeHee, B CiTydae MOCTYIUICHHUS JTaHHBIX Ha
nepeaadyy TpH HeakTUBHOM coctosHuu 1iern CTS, pagwomonmem 3ammcbiBaeT ux B Oydep
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niepelaBaeMbIX TaHHBIX. B 3TOM citydae pagromMoeM MOXET 3amucath B Oydep (i mo3naHee KOppeKTHO
nepeaarh B 3GHUp) TOIBKO OJHO COOOIICHHE pa3mMepoM a0 256 Gaiit. CoobuieHue OyaeT nepeaaHo B
a(up mocIe 3aBepiIeHus MpuéMa curHaia u3 sgupa.

[lenru DTR u DSR panunomonema He mpeaHa3HAYeHBI AJIs IeNiel yrIpaBlieHUs: Ha WHTepderce
RS-232 pamuomonema m DTE. Ilpu ucnonwszoBanum uHTepdeiica RS-232 Beixognas mnens DSR
IIOCTOSIHHO YCTAHOBJIEHA B HEAKTHBHOE COCTOSIHME, a JIoTudeckoe cocrtosiHue BxoaHou nenu DTR ne
BIIMSET HAa paboTy paguoMojema.

Lens FG «3amuTHOE 3a3eMJICHHE» UTpacT BaXHYIO POJb B 3aluTe lieneil uarepdeiica RS-232
panuomosniema u DTE ot Beixoza U3 cTposi BO BpeMsi Ipo3bl. bobIIol UMITYJIbCHBIN TOK, HABEAEHHBIH
pa3psiioM MOJHHUH, IIPOTEKas OT aHTEHHBI [0 BHELIHEMY MPOBOJAHHUKY aHTEHHOI'O Kalels yepe3 Lielb
GND pamnomonema, nens FG, nenbe GND DTE wu 3azemnsromumii mpoBogauk DTE, co3gaér Ha
npoBonHuke nemu FG Oosbloe mageHWe HaNpsDKEHHS, KOTOpoe Ha BXoje npuéMHuka RS-232,
CYMMUPYSICh C BBIXOJHBIM HampspkeHueM nepeaatunka RS-232, MoxeT npeBbICUTH IO MO0 25B —
MaKCHUMaJIbHO-JIONyCTUMOE HAaINpsDKeHHUE Ha Iensx uHrepdeiica RS-232. YcroitunBocth mHTEpdEiica
RS-232 pagnomonema u DTE k rpo3e obecnieunBaetcs npu cornpotusiennn nenu FG menee 0,05 Om.
Takoe Manoe COMpOTUBIIEHHE JOCTUTAeTCS UCIOJIb30BaHHWEM B KauecTBe 1enu FG skpaHupyroliero
NPOBOJHUKA HMHTEp(EHcHOro Kalens, BBIMOJIHEHHOTO W3 IUIETEHOTO MHOTOXKMIJIBHOTO METHOTO
MIPOBOJIa M COCAWHEHHOIO C JKpaHaMu KalenbHBIX pa3zbéMoB DB-9 crmocobom, obecrnieunBaronum
MaJloe TEpeXOoAHOe compoTuBieHHE. JKenareapbHO TakKe HCIONb30BaTh Ha wuHTepdeiice RS-232
Ka0elb MUHUMAJIbHOU JJINHBI.

1.4.9 Untepodeiic RS-485 pannomonema BKITFOUAST CIIEIYIONIUE LICTTH:

- 485A;
- 485B;
- 485C.

1.4.10 Lens 485C coemunsier oduryro nenb GND pamgnomonema ¢ obmielt nensio mHTEpdEiica
RS-485 OO/l u npenHa3HaueHa sl BBIPABHUBAHUS MOTEHIIMAIOB HE3a3€MIIEHHOTO U 3a3€MIIEHHOTO
uHTepdeiicoB obopynoBanus. Ecnm obopymoBanue, coenuHsiemMoe JHHUSMH HHTepdeiica RS-485,
3a3€MJICHO M DJIEKTPUYECKOE COMPOTHUBIICHHWE MEXAY Kopiycamu o0opynoBaHusi He npesbiiiaer 0,05
Owm, To B coequaeHnu 1o menu 485C HeT HeoOX0UMOCTH, HO B CIIydae COSAMHCHHS 10 ITOH IICMH, B
He€ Mocye10BaTeNbHO JIOJDKEH ObITh BKIIOYEH pesuctop 200 OM momHocThio He MeHee 0,5BT. Ecnu
000pyI0BaHNE YCTAHOBJICHO HA COOPYKEHHUSAX C Pa3HBIMH 3a3€MIICHUSMH (KOHTYpaMH 3a3€MIICHHUS),
TO JIOJIKEH HCIOJIb30BAThCS BApUAHT PaUOMOJIeMa C ralbBaHW4YeCKOl u3osuei ueneit uarepdeiica
RS-485 u neneii nutanus. B atom cirydae ¢pynkuuto rierm 485C Brmomnasier nens —VDC.

1411 B cuny DOIYOYIUIEKCHOTO MHCIOJHEHHMs paJdoOMOJEeMa Ha IOCJel0BaTeIbHOM
uHTep(delice Takke AOKEH MOAJIEP’KUBAThCA MONYNyIUIEKCHBIN pexxuM. Hactpoiika uHTepdelica B
OO/] nomxkHa COOTBETCTBOBATh HACTPOKe HHTepdeiica B paguoMoeme:

- CKOpOCTPh TIepelavyd JIOJDKHA OBITh YCTAHOBIJIEHA OJMHAKOBON W BHIOMpATHCS W3 psga —
1200; 2400; 4800; 9600; 14000; 19200; 38400; 57600; 76800; 115200 6ut/c;
- KOJIMYECTBO OWT HAHHBIX — 8;
- 6ut uétHocTH MO0 oTCcyTCcTBYET — N, MO0 MPHUCYTCTBYET U JIOMOJIHAET OUTHI JaHHBIE 10
4y€THOCTH — E, 1100 mpHUCYTCTBYET M JOTIOIHSAET OUTHI TaHHBIX 10 HeY€THOCTH — O;
- KOJNUYECTBO CTOMOBBIX OUT: 1 mmm 2.
IIpumeuanus:
1. B pexume HadaqpHOrO IPOTrpPaMMHUpPOBaHMSA aKTHBHUpYyeTcs uHTepdeiic RS-232 wu
WCIIOJIb3YETCS CTaHIapTHAs HACTPOIKa mocienoBaTeibHoro naTepderica 9600-8N1.
2. Ilpu nepenaue MoToka JaHHBIX HacTpoiika MHTep(eiica JoKHA OBITh OJIMHAKOBOW Ha 000MX
KOHI[aX JIMHUH CBSI3H.

1.4.12 HanpspkeHne MCTOYHMKOB NMHUTAHHUS BapUAaHTOB paJMOMOJEMa U TOKU MOTpeOJEeHUs B
pexuMax npuéM M repeaada MpuBeIeHbI B moapasaene 1.2.

1.4.13 Cxema pacmonoxeHus: u Tabnuia HazHayeHus BbIBOJoB OEM BapumanTa pammomonema
NPUBEJICHBI Ha PUCYHKE 7, @ CXEMBI MOJAKIIOYCHHs OCCKOPIYCHBIX M KOPITYCHBIX BapHAHTOB — Ha
pucyHkax 8-14.
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7,5

N\
y
2,54x19
N
DO OO OO OO o
AY 7L U A W AL W A A O A U A A J
40 32 22 21
20,5 AHTEHHBII BBIBOJ %O 15,24
1 9 19 20
OO OO OO OO O o0
(Tan v an v o v AL Sl T AN v A w s v o
4
53
BriBon Iers Brigon Tlers Brigon Iern Brigon Iern
1 GND 11 - 21 GND 31 -
2 GND 12 - 22 MISO 32 MOSI
3 +(4-5,25)B 13 - 23 - 33 SS
4 DAC 14 - 24 - 34 IRTS (Bxom)
5 IRESET 15 - 25 - 35 ICTS (Bbixom)
6 DCLK 16 - 26 - 36 /DSR (BbIXOM)
7 DIO 17 - 27 - 37 /DCD (BBIx0m)
8 ADC3 18 - 28 38 /DTR (Bx0m)
9 ADC2 19 SCK 29 - 39 ITXD (Bxom)
10 - 20 - 30 - 40 IRXD (BbIxom)

Puc.7 Cxema pacnonoxeHus u Tabnuia Ha3HauYEHUS BBIBOJOB paarnomoaemMa PMJ1400L-OEM

HpI/IMe‘laHI/Ie: Henn, 0003HaYEHHBIEC KaK «BXOI», Tpe6y10T IMPUCOCANHCHUS K BHCITHUM HCTOYHHUKAM
HAIps>KCHUA.
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Pagnomonem PM/1400L-UP(PD,PR)0

«DC»

—«— Tlers

1

-VDC (GND)

2

+VDC

2EGTK-2P

2EGTR-2P

ANT»

—RG958—| —— | AnrenHa

SMA-M

SMA-F

«uTepdeiicn

Tens —«— Henu DTE
485B/n 1

RXD 2 RXD

TXD 3 TXD

DTR 4

SG 5 SG

DSR 6

RTS 7

CTS 8 CTs
485A/n 9

DB-9F DB-9M

Puc.8 Cxema moaximroueHust BapuanToB pagnomoaema PMJ1400L-UP(PD,PR)0 ¢
pazpémom DB-9F B pexxumax cBsizu (¢ mkamiepom RTS) u mporpammupoBanus (0e3
mkamnepa RTS) uepes unrepdeiic RS-232

Pagunomonem PMJ1400L-UP(PD,PR)0

«HuTepdeiicy

emnp —«—

485B/n

1

«DC»
—«— Henp
1 -VDC (GND)
> 2 +VDC
2EGTK-2P 2EGTR-2P

«ANT»

RXD

TXD

DTR

485C/n

DSR

RTS

RG58 o

| AHTeHHA

CTS

SMA-M

SMA-F

485A/n

DB-9F

2
3
4
5
6
7
8
9
|

DB-9M

Puc.9 Cxema noakiodenust BapuaHToB paguomoaema PMJI400L-UP(PD,PR)0 ¢
pazsémom DB-9F B pexxumax cBsizu (¢ mxamiepom RTS) u mporpammupoanmst (0e3
mkamriepa RTS) uepes unrepdeiic RS-485

15
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Pagrnomonem PMJ1400L-UP(PR,SP)4

«MuTepdeiicy

Llens ——
+VvVDC 1 +VDC
Vbe 2 % 4\8/?CC
485B 3 485B
485A 4 485A
5
6

TXD
RXD

«ANT»

RG58 KnemMuukn
—e—' —— | AHTeHHa

SMA-M SMA-F

Puc.10 Cxema moakirodenus BapuanToB pagromoaema PMJI400L-UP(PR,SP)4 B pexxuMax cBs3H
(¢ mxammepom RTS) u mporpammupoBanus (0e3 mkamiepa RTS) uepes unrepdeiic RS-485

Paguomonem PMJ1400L-UP(PR,SP)4

«MHTepdeiicy Lemnu DTE

Lens ——
+VDC 1 p—+VDC
-VDC 2 -VDC
485B 3 _L SG
485A 4
5 TXD
6 RXD

TXD

RXD

«ANT»

—Rg)8—| —)— | AHTeHHa

SMA-M SMA-F

KieMMHuKH

Puc.11 Cxema noaxmoyenus: BapuanToB paanomonema PM/1400L-UP(PR,SP)4 B pexxumax cBsizu
(c mxammnepom RTS) u mporpammupoBanus (6e3 mxammnepa RTS) yepe3 untepdeiic RS-232
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Pagromonem PMJI400L-PR(SP)5

«MHTepdeiicy

Ilens —«—
+VvDC 1 +VDC
Vo — TS
485B 485B
485A 485A
TXD
GND

ol b~lw]N

«ANT»

RG58 o | KiemMMHuKH

AHTeHHa
SMA-M SMA-F

Puc.12 Cxema noaxitodeHus: BapuanToB paguomoaema PM1400L-PR(SP)5 B pesxxumax cBsizu (¢
mxamnepom RTS) u mporpammupoBanus (6e3 mxammepa RTS) uepes untepdeiic RS-485 (uenu
nutanus u uaTepdeiica RS-485 rampBaHNYECKH N30IMPOBAHBI OT OCTAIBHBIX IEMEl paHoMOIeMa)

Pagnomonem PMJI400L-PR(SP)5

«HHTepdeiic» Lemu DTE

Ilemnn —«—
+VvDC 1
-VDC
RXD
485A
TXD

RXD

TXD
@ SG

ol ]l]w]N

GND
«ANT» KnemMmHuku

—RGQ58—| —— | AnTenHa

SMA-M SMA-F

Puc.13 Cxema noaximtoueHus: BapuanToB paanomonema PM/1400L-PR(SP)5 B
pexumMax cBsi3u (¢ mrammnepoMm RTS) u nmporpammupoBanus (6e3 mxammepa RTS)
yepe3 unrepdeiic RS-232
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Pagromonem PMJ1400L-PD(PR,SP)-EL(ED)

«DC» Untepdeiic Ethernet
—«— Henp Lemns —«—
1 -VDC(GND) TX+ 1
2 +VDC TX- 2
2EGTK-2P 2EGTR-2P RX+ 3
_E V 4
V 5
RX- 6
«ANT» +V 7
—R%58—| —)— | Awnrenna ¥ _ +V 8
SMA-M SMA-F RJ-45F RJ-45M

Puc.14 Cxema oAKIIIOYEHUS] BAPHAHTOB pagnoMojieMa ¢ uarepdeiicom Ethernet

PMJI400L-PD(PR,SP)-EL(ED)

[Tpumeuanue:

[Muranue paaumomonema ¢ wuHrepdeiicom Ethernet moxker ocymectBiusiTbes u00
JokanbHO (0bOo3HaucHue Bapuanta -EL) uepes passém «DCy», aub0 AMCTaHIIMOHHO
(o6o3nauenue Bapuanta -ED) ¢ mpyroro konma xabesst Ethernet uepes umkextop POE.

1.4.14 Cxema pacrnonoxkenust pazbéma mutanus «DCy» u ero KoHTakToB (Lierei) Ha mjare
ajantepa wuHTEpdeiicoB BapuaHTtoB paauomozema PMJI400L-UP(PD,PR)0 ¢ pasnémom DB-9F

NpUBeJeHa Ha pUCYHKe 15.

«DCy / oxammep RTS

VD Oowl= Y =

+VDC2|z==2=

1]

Puc.15 Cxema pacrnionoxenus pazbéma nuranus «DC» u
€ro KOHTaKkToB (1lerei) Ha miare ajantepa uHTepdericos
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1.4.15 Cxema pacnosioxeHus: MHTEP(HEUCHOTO pa3béMa B BHIE BHUHTOBBIX KJIEMMHUKOB U

mxkamnepa RTS Ha muate anmantepa wuHTepdeiicoB BapuantoB paauomozema PMJI400L-
UP(PR,SP)4(5) npuBeaena Ha pucyHke 16.

Ioxammep RTS

il

DO B|WIN|F

Puc.16 Cxema pacnosnoxxeHust UHTep(hencHOro pazbéMa B BUJIe BAHTOBBIX KIIEMMHUKOB
u pramnepa RTS Ha miare aganrepa uHTEpdEHCOB BAPUAHTOB PAAHOMOIEMa
PMJ1400L-UP(PR,SP)4(5)

1.4.16 I'aGaputHsbIil yepTéx GeckoprycHoro Bapuanrta paauomoaema PMJ1400L-UPO npusenén
Ha pucyHke 17.

ﬁ
O

Puc.17 I'aGapuTHbIit uepTéx GeckopiycHoro Bapuanta paguomoema PM1400-UPO

4 otB. 02,8

4 --ay--

31
20,9

&
T

=

82 2,5
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1.4.17 Pagmomonem PMJ1400-SP5 ¢ rampBaHM4ecKH M30JMpPOBAaHHBIM MHTepdericom RS-485 u
pammomonem PMJI400-SP-ED ¢ rampBaHmvecku u3onupoBaHHBIM — uHTepdeiicom  Ethernet
palMoOHaIbHO MOHTHPOBaTh Ha AHTEHHOM MauTe C MOMOIMIbI0 OOIIMX 3JIEMEHTOB KpEIUIEHUS C
aHTCHHOW. B 3TOM citydae MOXKeT OBITh HCIIOJIb30BAH AHTCHHBIN Ka0ellb MUHIUMAIILHOW JITMHBL. Takoe
pa3MelieHre pajuoMoieMa MO3BOJSIET YMEHBIIUTh MOTEPU BHICOKOYACTOTHOM IHEPTHH B aHTEHHOM
Kabene ¥ yBENUYUTH JAbHOCTh PaguocBs3u. B aTom ciyuae nenu nutanus u uHTepdeiica RS-485
MOJBOAATCS K PaAMOMOJIEMY JIBYMSI BUTBIMH IIapaMu MPOBOJIOB B OOLIEH IIMIIMHIPUYECKON U30JIALINH.
[Muranue pamuomomema PMJI400-SP-ED moaBomuTcss 1mo ABYM CBOOOJHBIM MapaMm MpPOBOJIOB 8-
npoBogHoro kabems Ethernet um BBOomuTCs B Kabenp mocpenactBoMm wumkekTtopa POE. Hcrounuk
NUTaHMS, TOAKIIOYaeMblil K HHXekTopy POE, momxkeH ObITh ragbBaHUYECKH H30JIMPOBAHHBIM OT
MEPBUYHOTO HMCTOYHUKA JHEPTrUU M 3a3eMIIEHHOTO OOOPYHAOBAaHUS TPH JIEKTPHUECKON MPOYHOCTU
u3oisinuy He MeHee 2 KB. DkpanupoBka kabenst He TpeOyeTcs, HO B cllydae UCIOJIb30BaHus DKpaHa OH
JOJKCH 3a3eMJISITBCSI TOJMBKO CO CTOPOHBI OKOHEYHOT'O OOOPYJIOBAaHMS M U30JIMPOBATHCS OT KOpPITyca
paaroMozieMa Tak, 4ToObl M30JsLUsl HEe MpoOuBanack npu HampskeHun A0 2 kB. IlocraBisiemsiii B
KoMmIuiekTe ¢ paauomonemMom PMJI400-SP-ED mepexomnmk RJ-45 rHe3mo-rHE3m0 obecrieumBact
HEOOXOUMYIO M30JISILUIO, €CIM €ro BMecTe ¢ KaOelbHbIMU pa3zbEMaMH 3alllUTUTh OT BO3JIEHCTBUS
BJIaTM W TIBUIH, HAPUMEP, TEPMOYCaKMBAaeMOi TpyOkoit. JmmHa kabenst maTepdelica U MUTaHUS HE
nomxHa mpesblmarh 100 M. Jlng MoOHTaxa paaMOMOJIEMOB Ha AaHTEHHOM MadTe MOXET ObITh
UCIIOJIb30BaH KOMIUICGKT MOHTKHBIM, IOCTABIISIEMBIH IO OTACIbHOMY 3aka3y. Cmoco® MoHTaxa
WUTFOCTPUPYET PUCYHOK 18.

Puc.18 MonTax pagromoaema PMJ1400-SP5 Ha aHTeHHOM
MayTe C ITOMOIIBbI0 MOHTaKHOI'O KOMIIEKTa
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2 Ucnoabn30oBaHue MO0 HAZHAYECHUTIO

2.1 DkcnuyaTanMOHHbIE OTPAHUYECHUS

2.1.1 Ilpu skcrutyaTauuu paadomMojemMa HeoOX0IuMO cOOI0JaTh MOJSIPHOCTh HCTOYHHKA
NUTaHUS. U BBIOJIHATH OTPAHMYEHUS IO HANPSDKEHUIO IMUTAHUS, YKa3aHHble B nojpaszaene 1.2
«TexHnueckne XxapakTepUCTHKU». Pagmomosem paccuutaH Ha pabOTy OT HCTOYHHKA MHUTAHUS
IIOCTOSIHHOT'O TOKa C OOIIMM (COEOUHEHHBIM Ha KOPIYC) «MHHYCOM» (OTPHLATEIBHBIM I1OJHOCOM),
KpoMme BapuaHTOB panuomonemoB ¢ AIIM ucnomHeHus: «5», BBINOJIHEHHBIX C TajlbBaHUYECKOU
u3ossinueit nerned uatepderica RS-485 u ueneit nuranus ot obweit nermu GND (kopryca) u apyrux
neneil coocTBeHHO panuomoaema. B ciiydae ucnonb3oBaHus OaTapeHOro MCTOYHUKA MUTAHUS MPU
noaxojsnieM HampspkeHun paguomonem PMJI400L-OEM  moxker ObITh MOAKIIOUEH K HEMY
HENOCPEICTBEHHO. B cilydyae HCMONb30BaHUS CETEBOrO HCTOYHMKA MUTAaHUS OH JOJDKEH HMETh
raJIbBAHUYECKYIO U30JIALIMI0 BTOPUYHBIX LIENEN OT EpBUYHON LIENH IEPEMEHHOTO TOKA.

Hns mutanust OEM Bapuanrta paaunomonema PMJ1400-OEM foJkeH UCIIOIb30BaThCsl HCTOYHUK
NUTaHM C HallpsbKeHueM ot 3,5 110 5,5 B u Toxkom Harpy3ku He MeHee 100 MA. JlonycTuMbIi ypOBEHB
nynbcanuii 10 MB «oT nuka g0 nukay.

Jns nuTtaHus OECKOpPIyCHOTO M KOPIYCHBIX BapuaHTOB paguomozema ¢ AIIM (xpome
UCTIIONTHEHUH «5») MOTYT OBITh HCIIOIH30BaHbl HCTOUHUKH MUTAHUA C HampsbkeHueM ot 6,5 B 1o 26 B
(pexomenayemblii HomMuHan 12 B) u TokoM Harpy3ku He meHee 150 MA, nomycTHMMbI ypOBEHb
nyiabcanuii ¢ yacroroit 1o 100 I'n 1B «oT nuka no nuka», ¢ yacroroit Beiue 10 x['n — 100 MB «ot
IIUKa JI0 TUKay.

[Iuranue BapuanToB paguomoaema ¢ AIIM ucnomHeHus «5» C TaJIbBAaHUYECKOW H3OJISAIUEH
neneid naTepdeiica RS-485 u neneil mutaHus MOKHO OCYIIECTBISIETCS OT MCTOYHHKA ITOCTOSHHOTO
ToKa HampsbkeHueM oT 9 no 18 B (momuuan 12B), ¢ mynscanusmu He Gonee 100 MB «oT muka mo
IMKa» U TOKOM Harpy3ku He MeHee 200 MA.

Jlns  JOKalbHOTO THTAHWS BapHaHTOB paauomozeMa ¢ wuHTepdeiicom Ethernet momxen
UCIIOJIb30BaThCSl HCTOUYHUK MOCTOSIHHOTO TOKa HamnpsikeHreM ot 11 1o 18 B (Homunan 12 B) u Tokom
Harpy3ku He Menee 250 MA. [y IMCTaHIIMOHHOTO MHUTaHMS MO CBOOOAHBIM Tapam kabesst Ethernet
JIOJI’KEH MCIOJIb30BaThCSl HCTOUHUK MOCTOSSHHOTO TOKa HampsbkeHueM oT 12 1o 19 B (Homunan 15 B)
Y TOKOM Harpy3ku He MeHee 250 MA.

2.1.2 Ha nmocnenoBatensaoM uHTepdeiice RS-232/TTJI HeoOXxoaumMo coOJIFOIaTh OrpaHUYCHUC
Ha HampspkeHue yorndeckux yposHed B nemsix XD, RTS m DTR: Huzkuii noruueckuii ypoBeHb
noJpKeH ObITh B nipeenax ot 0 mo 1 B, BeICOKHMIA TIOTHYECKUN YpOBEHBb — B Tipenenax ot 2,4 1o 5,5 B.
HecootBercTBHE HanpsKeHUs JTOTMUYECKUX YPOBHEH MPUBEAET K HENIPaBUILHON paboTe pagnoMoema,
a mojava HanpspkeHus: Mmenbinero —0,5 B unu 6ombiiero 5,5 B MOKET BBIBECTH €T0 U3 CTPOSL.

2.2 IloaroroBka u3jesus K UCIOJIb30BAHUIO

2.2.1 OEM BapuaHT pagroMojieMa COeUHIETCs ¢ MAaTEpUHCKOM IUIaTOM amnmaparypsl 3aKa3yuka
Yyepe3 THE3I0BYIO KooKy (Hanpumep, Tuna PBS), paccunTanHyro Ha MITHIPHKH KBAJAPATHOTO CEUCHHUS
0,64x0,64 MMm.

2.2.2 TloaroTroBka paauoMoJeMa K HCIOJIb30BAaHUIO JOJDKHA HAYUHATHCA C TOJKIFOYEHUS
aHTeHHbl. [l moAKIIOYeHUsT YAAJIEHHOW aHTEHHbl JOJDKEH UCHOJIb30BaThCsAd  S0-OMHBIN
KOaKCHaJIbHBINA KaOelb.

K OEM BapuaHTy paaromMojieMa aHTeHHBII Kabedh MOXKET MOIKIF0YAThCS Yepe3 KOAKCHATbHYIO
pazsémuyro napy SMA (yrnoast THe3noBast 4acth SMA-F pacnanBaercst Ha TaTy paxuoMo/ieMa) Win
HEIMOCPEICTBEHHOM pacraikoil KaOelst B OTBEPCTHS JJIsl YCTAHOBKH KOAKCHAJIBHOTO pazbEéMa.

B pagmomozemax ¢ mnatod amanTepa WHTEp(EcOB s MOIKIIOUEHUS yNATEHHONW aHTEHHBI
JIOJDKEH HCIONB30BaThess 50-OMHBIN KoakcHalbHbI Kabeab Tuma RG58/U (Mau aHAIOTHYHBIA 11O
JIMaMETPy BHEIIHET0 W BHYTPEHHETO MPOBOJHHMKOB C MalibiMu motepsmu B JIMB auamaszone) c
KabenpHBIM pazséMoM SMA-M.

Buumanmue!

Ilpn wucnonn3oBanuu BHemHeir (OUtdOOr) aHTeHHBI /JIsi 3alMTBI  OT Pa3psiioB
aTMoc(epHOro JIeKTPHYECTBA PATUOMOAEM [0JKeH 3a3eMjsThesi, T.e. menb GND moskna
COEJUHATHLCS ¢ KOHTYPOM 3a3eMJIeHHs 3aHUS WM ¢ TPOMOOTBOIOM. B Takux ciy4yasix J10/1:KHBI
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HCIOJIb30BATHCSI BADHAHTHI PAIHOMO/IeMa B MeTAJIMYECKHX KOpImycax. 3a3eMIeHHI0 MOAJIesKUT
MeTAJJIMYeCKHii KOpIyc paguomMoaemMa.

[Ipu wucnonwszoBanum uHTepdeiica RS-232 unu unTepdeiica RS-485 6e3 rampBaHWUYECKOU
W30JSUH JUTMHA JIMHUHM nHTepdeiica qomkHa ObITh He Oosiee 3-X MeTpoB. B ciydae ucmonb3oBaHus
BHeIHel (0Utdoor) aHTeHHBI JIMHUKA HEU30JMPOBAHHBIX HHTEP(EHCOB, COSTUHSIONINE PATHOMOIEM C
OKOHEYHBIM 00O0pYZOBAaHHEM, JOJDKHBI ObITh MUHUMAIBHOW JUIMHBL. JIMHUS 3alIUTHOTO 3a3€MJICHUS,
COeMHSIONIAsT KOpIychl (OOIIHMe IeNnu) pagnoMoeMa U OKOHEYHOrOo 00OPYIOBAaHHUS OJDKHA OBITH
BBIITOJTHEHA MHOTOKIIBHBIM TUICTEHBIM MPOBOIOM CYMMApHBIM cedeHneM He menee 1,5 mm?. Ecmm
TpeOyercsa JuiMHAa JUHUM uHTepdeiica Ooiee 3 M, JOMMKEH HCIOJB30BATHCA PAAUOMONIEM C
uHTepdericom RS-485 ¢ rapbBaHUYECKON U30JIAIUEH.

2.2.3 Ilpu moAroTOBKE K MCIOJIB30BaHUIO paguomMojieMa ¢ uHrepdericom RS-232 neobxomnmo
CHayaja OTpULIATEIbHBINA MOJIIOC UCTOYHHUKA MUTAHUA coeluHuTh ¢ nemnbto -VDC pagnomonema (ass
OEM Bapuanta — ¢ nenbto «OO0m»). HeoOxomumo Takke cOeqUHUTH 3Ty Lenb (wim nenb SG)
pamuomonema ¢ nenbio «GND» («3emisny», «Kopmycy, «CurnansHoe 3a3zemienue» (SG), «3ammrHoe
3a3eMJieHHEe») MoAKIoyaeMoro k paguomoneMmy OOJl, a 3aTeM COEIUHUTH OCTAJIbHBIC ILIETH
uHTepdelica B COOTBETCTBUHU ¢ WX Ha3zHaueHueM. Ilocne storo nens +VDC pamnomonema (mss OEM
BapuanTa — nenb +(3,5-5,5)B) MoxeT ObITh COeAMHEHA C TOJOXHUTEIBHBIM IOJIOCOM HCTOYHHUKA
MUTaHUS.

2.2.4 Tlpm mnOATOTOBKE K UCIOJIB30BAaHUIO pamuomonemMa ¢ uHTepdeiicom RS-485 6e3
raJIbBAHUYECKON H30JAUKU HEOOXOJUMO CHayalla OTPUIATENbHBIN IONI0C HCTOYHHKA UTAHUS
coequHUTh ¢ 1enbio -VDC  pagmomonema. Iogkinrouenue nenei naTepdeiica T0HKHO HAYMHATHCS C
nenu 485C. I[lpu e€ OTCYTCTBUU B UCIIOJIb3YEMOM BapHaHTE PaAMOMO/IEMa COOTBETCTBYIOIIYIO TUHUIO
untTepdeiica RS-485 cienyer moakmrounts k nermu -VDC pannomonema. 3areM cieayeT MOAKIIOYAT
nernu 485A u 485B. ITocne »toro uens +VDC MoxkeT OBITH COEIUHEHA C IMOJOKUTEIBHBIM ITOJIF0COM
MCTOYHHKA TUTAHUSI.

2.2.5 B pagnomomemax PMJI400L-PR(SP)5 ¢ ranpBanmueckoi m3onsnueii memneii uarepdeiica
RS-485 w memeii muTaHWs BHEUIHWH MCTOYHUK MUTAHUS HEMOCPEICTBEHHO OOECIICYMBACT NMHUTAHHE
TOJIbKO TajJbBaHMYECKH H30JHMpoBaHHOTO HHTepdeiica RS-485, a coOGcTBeHHO paguomoneM U
unrepdeiic RS-232 nonyyaroT nUTaHUe Yepe3 BCTPOCHHBIN rajibBaHW4YecKu u3oiupoBanubiii DC/DC
npeoOpaszoBarenb. [logkaroueHHe BHEIIHET0 MCTOYHUKA MUTAHMS CHMMETPUYHOE, HU OJMH U3 €ro
HIOJIFOCOB HE JIOJDKEH COCTUHATHCS ¢ KoprmycoMm pamuomonema (umenb GND). Ilpu moarotoBke K
UCIOJIb30BaHUIO PAJMOMOJIeMa C ralbBaHWYECKOM H3oJsIMen nenei uHrepdeiica RS-485 u neneit
NUTAaHUS TIOAKITIOUEHHE Ierneld WHTepdeiica MTODKHO HAuYWHAThCA C COCAMHEHHWs OOIIeH Ienu
uHTepdeiica okoHeuHoro obopynoBanus 485C ¢ uensio —VDC paguomonema, 3aTeM HMOJKIIOYAIOTCS
nerm 485A u 485B. Tlocne sroro moakmrouaercs nctoyHuk nutaHus Kk uensm -VDC u +VDC ¢
colOuroiIeHreM MoJisipHOCTU. [Ipu 1ocTaTOYHON HArpy304HOM CIIOCOOHOCTH UCTOYHHUK MUTAHUS MOKET
OBITH OOIIMM JUTS TAJIbBAHUYECKH W30JIMPOBAHHBIX MHTEP(EHCOB BCEX YCTPOICTB, MOIKITIOUEHHBIX K
mmHe RS-485, BkiToyas paaroMoieM.

2.2.6 st coequaenmst o uHTepdeiicy RS-232 pagnomonema ¢ pazsémom DB-9F ¢ okoHeuHBIM
obopynoBanuem tuna DTE mosxeT ObITh ncnonb3oBaH kabenb—ymHuTenb RS-232 ¢ pazsémamu DB-
OM u DB-9F u pacnaiikoii «oauH B OquH» (MOJCMHBIA Kabens). [IpeamoureHue ciieayeT OTaaTh
Kabeo ¢ PKpaHOM M3 IUIETEHOIO0 MHOTOXKHJIBHOTO MEIHOTo mIpoBoja. JKenaTenbHO HCIONb30BaTh
Ka0emp MUHHMaIbHOW umHBL [lis coenmuwHeHus paamomozeMa ¢ ycrporictBoM tunma DCE
(panuomoneM Takxke sBisiercs ycrtpodictBoM THurna DCE) nomkeH wucmonb3oBaTbes Kabenb C
pazpémamu DB-9M Ha o6oux koHIax u ¢ mepekpéctHbiM coenuHenneM reneir RXD n TXD: nens
RXD oanoro ycTpoiicTBa nomkHa ObITh coeiMHEHNH ¢ 1ienbio T XD npyroro ycrpoiicTBa 1 Ha000pOT.

2.2.7 B pagnomonemax ¢ AIIM momkeHn ObITh BBIOpaH (3amporpaMMUpOBaH) THN HHTepdeiica
RS-232 umu RS-485. JlomkHbl ObITH BBIOpaHBI CKOPOCTh MEpelauM JaHHBIX Ha MHTepdeiice u ero
nactpoiika (None, Odd, Even, 4mcio OWT AaHHBIX, YHCIO CTOMOBBIX OWT), COOTBETCTBYIOIIHE
unrepdeiicy OO/l, ¢ KoTopsIM compsiraercs paguomoaeM. s yBenuueHus HadbHOCTU PaJUOCBSI3U
CKOpPOCTh TIepelavyd JaHHBIX B pPaJHOKaHAJIE JKENaTeNIbHO BHIOMPAaTh MUHUMAIBHOW, MPH KOTOPOM
oOecrieunBaeTcsl mpuemiieMasi 3ajiep kka JIOCTaBKH ITaKeTOB M0 pajaunokaHaty. [lpu nepeaaye NIMHHBIX
COOOMIICHNH, JTMHA KOTOPBIX 3HAYMTENFHO MpeBhIIIaeT 512 0alT, CKOPOCTh B pagroKaHaIe TOJDKHA
BBIOMpATHCS paBHOM ckopocTu Ha uHTep(derice. Hactpoiika mapamMeTpoB paguoMoaeMa Mporu3BOAUTCS
B pEeKMME MporpaMMHUpoBaHus (cM. mojapaszzen 2.5).
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2.2.8 B pagnomonaemax ¢ untepdeiicom Ethernet nomken nHacTpamBaThesi MOIYJIb PagdOMOIEMA
PMJI400L-OEM  (cM. mpensinymuii myHKT) a Takke mnpeoOpazoBarens Ethernet-UART.
[TporpaMmmMupoBaHre MOy paAoOMO/ieMa IPOIIE BHIIOJHUTH MPU YCTAHOBKE MOJYJIS B PaJAMOMOJIEM
¢ AIIN RS-232. [Ipyroii BapmaHT HmpOrpaMMHUpPOBaHHUS MOIYJS paguoMojeMa — depe3 MHTepderic
Ethernet, Ho 3T0 MOKeT OBITH cEIaHO TOJIBKO MOCIE HACTPOiKU mpeobpaszosatens Ethernet-UART. B
npeobpazoBarene Ethernet-UART pomkHbl BBIOMpAThCs HACTPOWKU IOCIEIOBATEIBLHOTO MOPTA,
COOTBETCTBYIOILIME HEOOXOAMMBIM HAcTpoiikamM Moayns panuomonema. Ecnu npennonaraercs
pOrpaMMHpPOBaTh MOIYJb paauoMonema yepe3 uHrepdeiic Ethernet, To mocnemoBarensHblii TOPT
npeobpaszoBarens Ethernet-UART  nomkeH OBbITH IpeABApUTEIBLHO HACTPOEH JUIS HAYaIbHOI'O
IporpaMMHUpPOBaHUsT MOAYJs paguomosieMa ¢ mapamerpamu 9600-8N1 Ge3 ympaBieHHUS TOTOKOM.
Hactpoiika npeodpasoBatens Ethernet-UART oinonnsiercst uepe3 untepdeiic Ethernet ¢ momoristo
KOMIThIOTEPA MPHU 3aImycKe mporpaMmmbl KoHpurypupoBanus WIZ100SR /WIZ105SR /WIZ110SR Config
Tool B coorBerctBuM ¢ PykoBonactBom moisb3oBarens WIZ100SR User Manual (mogpasznen 2.2.
Configuration Tool). IIpeobpasoBarensr Ethernet-UART momkeH ObITh HACTPOEH TakXe B YacTH
CEeTEBBIX YCTAaHOBOK (pexxuM ycranoBku IP anpeca: Static/DHCP/PPPOE; misi craTuyeckoro pexuma:
Local IP/Port, Subnet, Gateway, Server IP/Port; pexxum pabotsr: Client/Server/Mixed). TekcToBbrii
nokymeHT WIZ100SR User Manual m mporpamma WIZ100SR /WIZ105SR /WIZ110SR Config Tool
pa3meriieHbl Ha caiite hupmel Wiznet, cm. cebuiky https://www.wiznet.io/product-item/wiz100sr/.

[Mocne HacTpoiiku npeobdpaszoBareins Ethernet-UART st HacTpoiiku nmapaMeTpoB paaruoMoiemMa
MOKHO BBITIOJIHUTD JIOKATLHOE MPOrpaMMHUPOBAHUE MOIYJIS paguoMojiemMa yepes unrepdeiic Ethernet.
Jlns 3TOro MOXeT OBbITh MCHOJBb30BaHAa TEepMUHAIbHAs mporpamma Hyperterminal, B kotopoii
BeiOMpaercst noakimodenue TCP/IP ¢ agpecom y3ma, coorBercTByrommM IP agpecy pamuomonema
(mpeobpazoBarensi Ethernet-UART). Ilocie ycraHOBIEHHS COEIMHECHHUS allapaTHO BKIIFOYACTCS
PEKUM Ha4yallbHOTO MNPOrpaMMHUPOBaHUA paauomoneMa. [l 3Toro HeoOXOAMMO, HE BBIKIIIOYAs
NUTaHKs, BCKPBITh KOPIYC paauoMojieMa, CHATh jkamriep RTS Ha ruate amanrtepa Ethernet u
BBIMOJTHUTH «COpPOC» MHUKPOKOHTpOJIJIEpAa pajuoMoj/ieMa KpPaTKOBPEMEHHBIM 3aMbIKAHHEM LIeTd
/IRESET (xonTakt 5) Ha 1ienib GND (koHTakThl 1 mim 2) moxyns paguomoaema PM/1400L-OEM, cwm.
pUCYHOK 7. B 3TOM pexuMe NporpaMMHpYIOTCS MapaMmeTpbl pagloMojieMa B COOTBETCTBUHU C
noapasnenom 2.5. 1o 3aBepuieHnr TporpaMMUPOBAHUS TAPAMETPOB PAIHOMOJIEMa, OH NIEPEBOIUTCS B
pEeXHMM CBSI3M yCTaHOBKOW mkammepa RTS, sambikaromero uens /RTS momyns paanomomema
PMJ1400L-OEM na nienis GND.

Ecnu Hactpoiika uuTepdeiica monyns paauomoaema PMJI400L-OEM ampuopHO u3BecTHa
(3aBojckast HacTpoiika 9600-8N1), To pekuM MPOrpaMMHPOBAHHUS B MPOIECCe PAOOTHI MOKET OBITH
BKJIIIOYEH MporpaMMHO (0€3 BCKpBITHS KOpIyca paauoMoOJieMa) IOCBUIKOH C TepMHUHAIbHON
IPOrpaMMBbl TPEX CUMBOJIOB «+» moJipsia (cM. 11.2.5.6).

2.3 Ucnoab30BaHue paauomosiemMa B peskume «CBA3b»

23.1 Pexum «CBszp» B paguomoneme PMJI400L sBisiercs anbTEepHATHBHBIM PEXUMY
«[IporpammupoBanue». PexuMbl MepeKIovaroTcss W3MEHEHHEM COCTOsiHMsI BXojaHou tenu /RTS
monynsa paguomomema PMJI400L-OEM. B pammomozemax ¢ TuiaToil agamrepa UHTepdeiicoB
u3MeHeHne cocrosHus 1end /RTS ans mepekioveHuss PeKUMOB  «CBS3b/TIPOrPAMMHUPOBAHUEC)
IPOM3BOJIUTCS yCTaHOBKOM/CHATHEM kamriepa RTS Ha nnate agantepa uHTEp(EncoB.

2.3.2 Ilpm cuatom mxammnepe RTS mosBiasgercs BO3MOXHOCTh HEPEKIIOYEHHUS PEKUMOB
«CBSA3B/TIPOTPAMMHUPOBAHKIE» CUTHAJIOM YIIPABIIEHUS, MMOCTYMAIOUMM OT OKOHEYHOrO OO0OpYIAOBaHUS
no nenu RTS unTepdeiica RS-232 (kpome pagmomonema UCIOTHEHHUS «5», B KoTopoM 1ierib RTS Ha
uHTEepQecHbIN pa3béM He BBIBOAUTCS). [Ipr HEaKTMBHOM COCTOSIHME 3TOU Lienu (HampspkeHue ot -12
B o 0 B) Bkitouén pexum «lIporpammupoBanue», Mpu akTUBHOM COCTOSTHUM (HAIpsiKeHHe OT +5 10
+12 B) - BKI1104€H pexuM «CBSI3b».

2.3.3 Pammomonem PMJI400L-OEM wumeer menu unTepdeiica ¢ TTJI ypoBHSMH, B KOTOPBIX
aKTUBHOE COCTOSIHHE (JIOTMYECKUM HOJb) COOTBETCTBYeT HampspbkeHuto ot 0 mo 1 B. s
ucnoiib3oBanus pamguomonema PMJI400L-OEM B pexume «CBsize» Bxox RTS HeobOxomammo
NOAKJIIOYNTh K BBIXOAY BHemHed cxembl ¢ ypoBHeM (0-1) B, wimm coemmnuth ¢ nemnsto GND
paaromMoieMa.

2.3.4 Pexum «Cps3zb» B pagmomoaeme PMJI400L mmeer nBa moapexuma: «aJpecHBI» U
«be3aapecHblity. B moapexxume cBsizu «Oe3aapecHblity (BKIrouaeTcss koManmon AM-) pagromonem
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MPUHUMAET MaKeThl JAHHBIX, TlepeaBaeMble BCEMU PaAHOMOIEMaMH, HE3aBUCUMO OT BKJIIOYEHHBIX B
HUX TOJPEKUMOB CBsI3H. [[OpeKUM CBS3H «aIpECHBII» MO3BOJSET aJAPECOBAThCS K a0OHEHTCKUM
pamuomonemMam (komanma AMA) B ceTH C TOIOJOTHEH THIA «3BE3a» W HCIOJIb30BaTh aJpec s
CETeBOW MapIIPyTU3AlMKA TPH Tepeaade MaKeTOB 4Yepe3 paJroMOJIEMBI—PETPAHCISATOPHI (KOMaHaa
AMR). B moapexume CBSI3H «aIpecHblit» 6a30BbIii pagnomoaeM (komanaa AMB.X) «moacmarpuBaer
anapec HazHaueHus B moctynatomeM oT OOJ] makere naHHBIX, a A0OHEHTCKHE PaTUOMOICMBI
UCIOJNB3YIOT MPUCBOCHHBIE MM ajipeca AJisi OINO3HAaBaHUSA MO aApecy Ha3HAYeHHs] MPUHUMAEMBbIX
MAaKeTOB M JJIS <«IIOJAMUCH» TEepPEAaBacMbIX IMAaKeTOB. B moapexume cBsizu «0e3apecHBIN» H
HOAPSIKUMAX CBSI3H  «QAPECHBIX» (KpoMe MOapekuMa <«aApecHbIii» 0a30Bblii ¢ mpedukcom)
pazgroMoJieM co3AaéT «IIPO3pavHblily MONYyAYIUIEKCHBIA KaHal nepefadn JaHHbIX Mexxay nsyms OO/,
T.e. obecrieunBaeT OECIpPOBOJHOE HYJIb-MOJEMHOE COCIMHEHHE C HEKOTOPOW 3alep>KKOHM JTOCTaBKH
COOOIlIEHUH U OrpaHUYCHHEM Ha OJHOBPEMEHHOCTh Mpuéma u nepenauu. «lIpo3paynsiity o3Hayaer,
YTO TepeAAONINA ¥ MPUHUMAIOIIUNA PaTuoOMOJEMbI MepeaT 0e3 U3MEHEHHs (MM OTOPACHIBAHMS)
MaKeThl JaHHBIX C JIOOBIMM CUMBOJIAaMU M UX KOMOMHauMsMH. B TOM ciiydae, korga BCTPOEHHOE B
abonentckoe OO/] ITO ucmonp3yeT MPOTOKOJI MepeIay JaHHBIX 0€3 aJpecariyl, paCCUMTAHHBIN Ha
noakoueHue 6azoBoro OO/l k onHomy aboreHTckoMmy OO/, agpecarus K MHOXECTBY aOOHEHTCKUX
OO/l moxer ObITh oOecreyeHa IOCPEACTBOM aJIpecHOW IMepeladyd Mo aapecaM a0OHEHTCKHX
paaromMosieMoB, MOAKIIOUYEHHBIX K 3TuM OO/Jl. g sTtoro B 6a30BOM paauioMojeMe IOHKEH OBITh
BKITIOUEH TIOJIPSIKUM CBSI3M «aApPECcHBI» 0a30BbIi ¢ nmpedukcom (komanma AMB.P), a 6azoBoe OO/]
JOJKHO ucnoiib3oBath [10 ¢ mpoTokoIoM nepenayn AaHHBIX, JOMOJHEHHBIM MPEPUKCOM C aApecoM
Ha3HA4YCHMS MakeTa. B 3ToM moapexkume paboThl «HApyIIaeTcs» MPO3PavHOCTh Tepeaadn, TaK Kak
npedukc ¢ agpecom He qoctapisercs a0 aboneHTckoro OO/,

2.4 Ucnosib30BaHMe PaJANOMO/IeMa /1Jisl IOCTPOeHHs CeTH THIIA «3Be3/1a»

2.4.1 Pammomonem PMJI400L MokeT OBITH HMCHOJIB30BAaH [JISi MOCTPOCHHUS pPaTUOCETEH C
TOMOJIOTHEHN TUNa «3Be3/a». Takue CeTH UCHOIBb3YIOTCS B CUCTEMaxX cOopa JaHHBIX ¢ a0OHEHTCKUX
IYHKTOB Ha 0a30BBIA MYHKT WJIM JUIS YIPaBICHUS 00BEKTaMU Ha a0DOHEHTCKHX ITYHKTax M3 0a30BOTO
nyHkTa. Eciu aOOHEHTCKUI MyHKT M3-3a2 OOJNBIIOrO PacCTOSHUS WM MPOQHUIs MECTHOCTH HE MMEET
IPSIMOM CBSI3U ¢ 0A30BBIM ITYHKTOM, TO CBSI3b C HUIM MOXET OBITh 0O€CIIeUeHa Yepe3 MPOMEKYyTOTHbBIS
OYHKTBL. PaguoMoaeMbl—peTpaHCasITOPhl MPOMEXKYTOYHBIX IYHKTOB OOECHEYMBAIOT CBS3b IS
YCTAHOBJICHHBIX Ha 3THUX IMYHKTaX OKOHCYHBLIX yCTpOI\/JICTB U PETPAHCIIMPYIOT MAKCThl JAaHHBIX IJId
Oosee ynan€HHBIX aOOHEHTCKUX MYHKTOB W peTpaHCIATOPoB. CxeMaTHUHOE U300paxKeHHe PauoceTu
THUTIA «3BE371a» C MPOMEXKYTOYHBIM ITYHKTOM — PETPAHCIISITOPOM MpHUBEIeHO Ha pucyHke 19. Takoi Tum
CETH HA3bIBAIOT TAKKE <«JIE€PEBO».

AOOHEHTCKHH ITyHKT 2 /T\
Vposens 1 AOGOHEHTCKHH TYHKT 3

YpoBeHs 2
/‘/ i

ITpoMeKyTOYHBIH ITyHKT -
PETPaHCIATOD
VYposens 1

ba3oBsIil myHKT
Yposens 0
AOGOHEHTCKUH MyHKT 1

VYposens 1 AOGoHeHTCKu MyHKT 4

YpoBeHs 2

Puc.19 Cxema paguoceTu THIA «3BE3/1a» C PETPAHCIATOPOM
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2.4.2 Ecnu Bce aOOHEHTCKHE MYHKTHI CETH THIA «3BE3/1a» MMEIOT MPSAMYIO CBA3b C 0a30BBIM
MYHKTOM, TO B TaKOW CETH MOXKET HCIIOJIb30BATHCS KaK IOJPEKUM CBSI3U «aJPECHBIN», TaK M
MOJIPEKUM CBSI3U «Oe3aapecHblit». Ecnu yacTh aOOHEHTCKUX MYHKTOB MOTYT MOJEPKHUBATH CBSI3b C
0a30BbIM IMYHKTOM TOJBKO Y€pe3 IMPOMEXKYTOUHBIE MYHKTbl — PETPAHCISATOPHI, TO B TAaKOW CETH
JIOJIKEH MCII0JIb30BaThCA MOAPEKUM CBI3U «aJPECHBIN».

2.4.3 B nogpexume CBS3M «aApECHBI» C IIEJIbI0O MapUIPyTU3aLUHU IEpeAaBacMblX MaKETOB
JTAHHBIX TI0 CETU MPOU3BOJUTCSA UX aipecHas GUIbTpalus CPeICTBaMU paarnoMoieMa. AGOHEHTCKOMY
paguomoneMy (HasHadaercs KomaHmoih AMA) u  paguoMoaeMy—peTpaHclIaTopy (Ha3zHayaeTcs
komanoii AMR), ecnu OH OJHOBPEMEHHO JIOJDKEH BBINONHITh (DYHKIHIO a0OHEHTCKOTO
paauomojieMa, NMPUCBAaUBAETCsl COOCTBEHHBIN aJipec MM HECKOJIbKO COOCTBEHHBIX aJpecoB (IIyTEM
3aMiCH B CIUCOK COOCTBEHHBIX QJPECOB MPU MPOTPAMMHPOBAHUM), KaXIBIH M3 KOTOPBIX TOJIKCH
COBIIAJIATh C aJPECOM OJHOTO M3 MOAKIIOUYEHHBIX K paguomoaemy OO/, ecniu OO/l umeer aapec. B
CIHMCOK aJpecoB JJii PETPAHCIALMHM PaguoOMOJIEMa-peTpaHCIsATOpa IpU IPOrpaMMUPOBAHUU
3alKCHIBAIOTCS, B OOIIEM ciydae, ajpeca BCeX PaJuOMOJEMOB, IJi KOTOPBIX (M OT KOTOPBIX) ATOT
peTpaHCISITOp JOJKEH PETPAHCIUPOBATh NAKEThl JaHHBIX. AOOHEHTCKHM paauoMOIeM H
pazroMoIeM—pPETPAHCIATOP BBIIAIOT NMPUHATHIN U3 d(upa makeT Ha UHTepQeEic, B Cilydyae COBINAACHUS
ajZipeca Ha3HAUYEHHUs IIAKETa C OAHUM U3 COOCTBEHHBIX aJpecoB pajguoMojaeMa. B mpotuBHOM ciyuae,
paAMOMOJEM—PETPAHCIIATOP  MHPOBEpsSE€T  HAIM4yUMe  ajgpeca  Ha3HAYEHUsd  Nakera  WIH
HIMpOKOBeIaTenbHoro aapeca FF B crnucke agpecoB ns peTpaHciasiuuu M, IPU MOJIOKUTEIHLHOM
pe3ynbTaTe MPOBEPKHU, PeTpaHCIUpyeT nakeT. Ecnu aapec Ha3HaueHUS MPHUHATOrO U3 dUpa makeTa
OoJMH U3 ABYX mupokoBemareabubix 00 win FF, To aDOHEHTCKUN pagnoMOIeM BBIIAET TaKOW MakeT
Ha uHTep(delic, a paIuoMOIeM-PETPAHCIATOP BbIIAET TaKOM MakeT Ha WHTepdeiic U peTpaHCIupyeT,
HE3aBUCHMO OT HaJM4usl 3THX aJPECOB B CIIMCKE COOCTBEHHBIX aJPECOB U CIUCKE aJpPEcOB s
pPETPAHCIIALINH.

2.4.4 TlonroToBKY pagrioMOAEMOB ISl CETH C OJHUM PETPAHCISATOPOM HIIU C OJTHOW IETOYKON
PETPAHCIATOPOB MOKHO YIPOCTUTh, €CIM B CHUCKH aJPECOB JJIs PETPAHCISALMM PaTUOMOJIEMOB-
PETPaHCISITOPOB 3aMKUCHIBATh TOJIBKO IIMPOKOBEHIATENbHBIN anpec FF. B aTom ciyyae mpuHSATHIN U3
a¢upa «BXOASIMIUN» TaKeT OyIeT peTPaHCIUPOBATHCS MPHU TOOOM aJipece Ha3HAYCHHs MaKeTa, KpoMe
ajpeca, HMEIOLIErocs B CIHCKE COOCTBEHHBIX aJpecoB paguoMojaeMa (IIHPOKOBellaTeIbHAs
pPETPAHCIIALINS).

2.4.5 B moapexume CBS3M «aJPECHBIIN» BCEM PaJAHMOMOJIEMaM IPUCBAUBACTCS HOMEp YPOBHS
pEeTpaHCIAINK, KOTOPBIA TpHU Tepenadye paguoMoieMOM J(PUPHOTO IMaKeTa BCTABISETCS B €ro
3aroioBok. PammomoneMy 6a3oBoro myHkTa (Ha3HadaeTcs komanaoit AMB.X, rme X — mapamertp
KOMaH 1bl) IPUCBAUBACTCS HOMEP YPOBHS «0», paanoMoieMaM, HaXOISIIMMCS B 30HE MIPSIMOU CBSI3H C
0a30BBIM ITYHKTOM, — HOMEp YpOBHS «l», pamuomMojaemMam, MOIIEPKUBAIONIAM CBSI3b C 0a30BbIM
MYHKTOM 4Yepe3 pPaIuOMOAEMBbI—PETPAHCIATOPEl C HOMEpPOM YpPOBHS «l», TNpuCBanBaeTcs HOMEpP
ypoBHS «2» u T.A. g TOro, 4TtoObI PagMOMOAEMBbl TPUHUMAIM TMAKEThl JAHHBIX TOJBKO OT
PaZIoOMOJIEMOB «COCEIHUX» YPOBHEH, T.e. C HOMEPOM YPOBHS MEHBIIUM MM OONBIINM Ha €IUHUILY
COOCTBEHHOT0 HOMEpA YPOBHSI, HOMEp YPOBHS B 3arojIOBKE MPUHATOr0 3(UPHOro MaKeTa 3aMeHseTcs
IIPU PETPAHCISIIIMKA HA COOCTBEHHBIH HOMEP YPOBHS pajnoMojieMa-perpaHcisaTopa. Homepa ypoBHel
pETpPaHCIIAIUU 33aIAI0TCA YuciaaMu «mo Monaymnto 16». Homep ypoBHs «0» BOCHpPHUHUMAETCS Kak
«COCE/IHUITY», OONBIINI MO OTHONICHUIO K HOMEPY YPOBHSI «15%», 1 HA000pOT.

2.4.6 [lns obecniedeHUs MPOJBIDKEHUS MMAKETOB I10 IIEMTOYKE PETPAHCISATOPOB B OJHY CTOPOHY
(s WCKIIOYeHHWs] OOpaTHOM peTpaHCHsAlMH), B 3aroJIOBOK TaKeTa BCTaBJISETCS MPU3HAK
CHCXOIATIUHN/BXOAsMi». [lakeThl, «IOpOoXAEHHBIC» PaTuOMOIEMOM 0a30BOr0 IMYHKTA, MOJYYarOT
npu3HaK «ucxonsuuiiy. IlakeTsl, «mOpoXAEHHBIE» AOOHEHTCKHUMH PaIOMOJEMaMHU, MOIydYaroT
npu3HaK «Bxonaumii». Ilpu perpaHcnsinuu MakeTOB NPU3HAK «UCXOIAIIMNA/BXOASIIMN» HE
U3MEHSIETCSI.

2.4.7 PammomomeM 0a30BOr0 TYHKTAa JO/DKCH TMOJNYYUTh aJpec Ha3HAYeHHUsS IaKeTa OT
NOJKJIIOUEHHOTO K HEMY OKOHEYHOro ycrpoiictBa. Pagnmomonem PMJI400L paccuntan Ha nBa
BapuaHTa pa3MEIICHMs aJpeca Ha3HAYCHHUsS: B CaMOM TakeTe MaHHBIX WM B mnpeduxce. Ecou B
npotokosie OO/ aGOHEHTCKHX MYHKTOB, MPEAYCMOTPEHO HCTOIB30BaHUE ajpeca B KaKIOM MaKeTe
(kak, mampumep, B mporokojax Modbus), To B 6a30BOM paanoMoOieMe HEOOXOIMMO BKIIOYUTH
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MOIPEKUM CBSI3H «aJIPECHBIIN 0a30BbIN 0e3 nmpedrkca 1 Toraa paguoMoeM OyAeT «IOCMaTPUBATHY
aZipec Ha3HAUCHHUsS B CAMOM IAKETe W BCTABJIATH €0 B 3arojoBOK A(HUPHOro makera. Bo3mMoxHBI 2
HACTPOUKH TOJAPEKMMA «aJPECHBII» 0a30BbIi 0e3 mpedukca: mis cetu ¢ mpotokorom Modbus RTU
(komanma AMB.R) u mns cetm ¢ mportokosiom Modbus ASCIl (komanpa AMB.A). Ecmu
MOJIB30BaTEILCKUM MpoToKoIoM OO/ aOOHEHTCKMX MYHKTOB HE MPEIyCMOTpPEHa Iepeaada aapeca B
KQXKJOM IMaKeTe JaHHBIX, TO aucnerdepckas mnporpamma OO/ 6a30BOro myHKTa JOJDKHA JOTOJHSTH
MaKeThl TMOJB30BATEILCKOTO IMPOTOKOJA aIpPECHBIM NPEePUKCOM M3 TPEX CHMBOJIOB, a B 0a30BOM
paaroMo/ieMe HEOOXOAWMO BKIIOUUTH TOIPEKUM CBS3H «aIpECHBIN» 0a30BBIi ¢ mNpedurcom
(xkomauma AMB.P). Torma 6a3oBblii paguomoaeM Oyaer OpaTh aapec Ha3HAYEHHUS I1aKeTa M3
npeduKca, BCTABIATh €r0 B 3arojOBOK 3(PMPHOro makera U oTOpachiBaTh NMpedUKC MPH 3arOJHEHUN
TOJISL TIOJIb30BATENBCKUX JAHHBIX dPHUpHOTO makeTa. [lepBoiii cuMBOI mpedukca JOHKEH MepeiaBaTh
udpy «0» B xome ASCII (mmectHaanaTupuunsiii kox 30h), a BTopoit U TpeTHii CHMBOIIBI AOJDKHBI
nepeaBaTh ABYXPa3psIHbIA MIECTHAANATUPUYHBIA aapec Ha3HaueHUs naketa. lllecTHaanaTupuyHbIe
udper «O»...«F» momknsl nepenaBatbest B kogae ASCIl. Aapec HasHaUYCHUS «MCXOISIINXY IMAKETOB
nepenaéress B 3GUp B 3arojioBKe Makera. «Bxofsmiue» mNakeThl BCETa aJpecoBaHbl 0a30BOMY
pagroMoJieMy, TO3TOMY B 3arojIOBKE «BXOJSAIIMX» IAKETOB IMepefaaéTcss OJMH M3 COOCTBEHHBIX
aapecoB (azpec ¢ MUHUMAIBHBIM HOMEPOM) IIOPOJIUBIIETOY IMAKET AOOHEHTCKOTO PajnoMojiemMa, T.c.
KIOIIHCHY.

2.4.8 Tlpu ucnonp30BaHUU B 6a30BOM paTuoOMOECME MOJPESKUMOB CBSI3H «aJIPECHBINY 0a30BbBIi
0e3 mnpedukca B aOOHEHTCKHE PAIUOMOACMBI M B PAJTUOMOACMBI—PETPAHCIATOPHI JTOJDKHBI
3aIMCHIBATHCS B KAYECTBE COOCTBEHHBIX aJPECOB aapeca BCeX MOIKIIOYEHHBIX K HUM 110 HHTEepQEicy
adonentckux OO/I. Ilpu ucnonb30BaHUU B 0a30BOM PaJMOMOIEME TOJPEKHMA CBS3H «aIPECHBIN
0a3oBbIi ¢ mpedukcoM B aOOHEHTCKHE  PAJMOMOJIEMBI JIOCTATOYHO 3alKCaTh IO OIHOMY
COOCTBEHHOMY aJpecy, TaKk Kak B 3TOM ciy4ae ansi kaxgoro abonentckoro OO/l Tpebyercs
OTJIE/IbHBIN aDOHEHTCKUI paglOMO/IEM.

2.4.9 AGOHEHTCKMH paauoMOJieM, OIO3HABIIMI CBOW aJpec B 3aroJIOBKE NMPUHITOrO IaKeTa,
Bb1aét Ha OO/ TombkO mMoONB30BaTEeNbCKUE NaHHBIC d(upHOro makera. OTBETHBIC MAKETHl OT
adonentckoro OO/l mepeaaroTcsl TaKKe TOJIBKO B IOJI€ MOJIB30BATEIBCKHUX JIAHHBIX A(DUPHOTO TaKeTa
U Bb1aloTcs 0a30BbIM paguomogemMoM Ha OOJ] Tonbko u3 3TOro mojs (B MOApPEKUMAaxX CBSI3U
«aJipecHbIil» 6a30BbIi Oe3 mpeuKca) WK JOMOTHSIOTCS aIPEeCHBIM MPEPHUKCOM (B MOAPEKUME CBAZU
«anpecHblil» 0a30BbIl ¢ mnpedukcom). BceraBnsembiii B mpedukc anpec Oepércss M3 3arojoBka
MPUHSITOTO 6A30BBIM PATUOMOJEMOM F(PUPHOTO MAKETa.

2.5 IlporpaMMupoBaHue NapaMeTPOB PaMoMoieMa

2.5.1 IIporpammupoBaHue MapaMeTPOB PAJUOMOJIEMa MOXKET OCYLIECTBIATHCS JOKAIbHO — IO
MI0CJIeIOBATEIEHOMY HHTEp(]ElCy, MO0 AUCTAHIIMOHHO — MO PATUOKAHAIY.

2.5.2 JlokanpbHO€ MpPOrpaMMHpOBAHHE [apaMETPOB paJAUOMOAEMa IMPOU3BOJIUTCA  TIO
MI0CJIEIOBATEILHOMY HHTEp(ECY B PeKHME POTrpaMMHUPOBaHHS. PeXuM mporpaMMHUpOBaHUSI MOKET
OBbITH BKJIIOUEH (M BBIKJIIOUEH) alllapaTHO MIIM MPOrPaMMHO.

2.5.3 AmnnapatHoe BKJIIOYEHUE/BBIKIIOUEHHE pPEXKHUMa MPOrpaMMHUPOBAHUSA TPOU3BOAUTCS
cHATHEM/ycTaHOBKOM Jkamriepa RTS Ha nmnare ajantepa uHtepdeicoB min (Ipu CHATOM JDKaMIiepe
RTS) wu3meHeHueM JOrH4YecKoro coctosiHus uenmu RTS, mpu HEAKTUBHOM COCTOSIHUH PEXKUM
IPOTPaMMHUPOBAHUS BKJIIOYEH, MPHU AKTUBHOM COCTOSIHUM PEXHUM HPOTPaAMMHUPOBAHHS BBIKIIOYEH.
Hamomunaaem, 49to HeakTHBHOE cocrosHMe 1enmn RTS cooTBeTcTByeT Jormdeckoid «l» wim
HanpspkeHuto ot 2,4 10 5,5 B B nenu TTJI u ot —12 o 0 B B ienu RS-232.

2.54 Ilpm anmapaTHOM BKIIOYEHHHM pPEXHMa IPOrPaMMHUPOBAHUS PA3IMYAIOTCS PEKUM
HAyaJIbHOTO TPOrPaMMHPOBAHUS M PEXKHUM TNPOrPpaMMHUpPOBaHMS B Tporecce paboTsl. Pexum
HAYaIBHOTO MPOTPAMMHPOBAHUS 00ECIIEYHBAET BO3MOKHOCTh U3MEHEHHUS TIapaMETPOB PaIHoMoJIeMa
nyTéM TOJa4d Ha HEro KOMaHJ MporpaMMupoBaHusi yepe3 mHTepdeiic RS-232 (RS-232/TTJI) npu
cTaHmapTHOW Hactpoiike uHTepdeiica 9600-8N1. DToT pexum mnporpaMMHpPOBaHHUS HEOOXOAWM B
CHUTYallUH{, KOT/Ia UCXOHO 3arporpaMMupoBaH uHTepdeiic RS-485, a u3mMeHeHne nporpaMMHUpyeMbIX
napaMeTpoB HEOOXOAUMO cienath depe3 uuatepdeiic RS-232, a takke B cUTyaluu, KOr/ia HacTpoiika
NI0CJIEI0BATENbHOTO HHTepdeiica paguoMoieMa Hen3BecTHa. PexxuM mporpaMMupoBaHusl B Ipolecce
paboThl obecrieuynBaeT BO3MOKHOCTh M3MEHEHHsI TTapaMeTpPOB pajinoMojieMa MyTéM IMoJIauid Ha HEro
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KOMaH]l MPOrpaMMHUpPOBaHUsI 4epe3 TOT MHTepderc W MPU TaKOH €ro HacTPOWKe, KOTOpble ObLIH
3armporpaMMHUPOBAHBI PAHEE U UCTIOIB30BAJIKCH B MPOIIecce PadOTHI.

2.5.5 JInst yCTaHOBKY peXKMMa HA4aJIbHOTO MTPOTrpaMMHUPOBAHUS HEOOXOAMMO BKIIOYUTH TUTAHUE
paguoMojieMa IpH HEaKTHMBHOM coctossHuu 1ienu RTS (mpu cHatom pkammepe RTS) wiu mpu
BKJIIOYEHHOM ITMTaHUU U HEAKTUBHOM cocTossHuH nenu RTS (mpu cusrom mkammnepe RTS) moxats u
CHSTH CHUTHaJ cOpoca MUKPOKOHTposuiepa panuomonaema no uenu /RESET. Jlns ycTaHOBKHM pexuMa
IpPOrpaMMUpPOBaHUs B Ipolecce paboThl HEOOXOAWMO MpPH BKIIOYEHHOM IMHUTAHUU PaJuoMojieMa
HNepeKIroUnTh 1elb RTS 13 akTHBHOTO COCTOSHUS B HeakTHBHOE (CHATH pkammep RTS). U3 moboro
pEeKHUMa MPOrPaMMHUPOBAHUS PAIHOMOIEM IEPEXOIUT B PEKUM CBSI3U MPH MepeKkiIoueHun nenu RTS
U3 HEAaKTUBHOI'O COCTOSIHMS B aKTHBHOE (IpU ycTaHOBKe /pkammepa RTS). B 3ToT MoMeHT BpeMeHH
BHOBB 3aIPOrPaMMHUPOBAHHBIE TAPAMETPBI BCTYMAIOT B CUITY.

2.5.6 IlporpaMMHOEe BKIIIOUEHHE DPEKMMa MPOrPaMMHUPOBAHUSA (@ MPOTPAMMHO MOMKET OBITh
BKJIIOYEH TOJBKO PEXHM IPOrPAaMMHPOBAHUS B Ipoliecce paboThl) MPOU3BOIUTCA MYyTEM MOJAYM Ha
pajzuoMoJieM IO aKTHBHOMY uHTepdeiicy Tak HaszbiBaeMoilt ESC-mocnenoBarenbHOCTH, KOTOpas
cocTouT U3 3-x cuMmBOJOB «+» B kojae ASCII (mecrHaguatupuunbiii kox 2Bh). Tlayssl mexmy
cumBosiaMu ESC-mocnenoBaTensHOCTH JIOJDKHBI OBITh MEHEE MJIUTENBHOCTH 2-X CHMBOJIOB MJIs
cKopocteil nepenaun Ha uHTEpdeiice ot 1,2 kOut/c n0 19,2 kOut/c (BKIOUKMTENBEHO) U MeHee (,75Mmc
JUIsE  CKopocTeil mepemaun Oomee 19,2 kbut/c, a may3sl g0 u 1mocie cumBoioB ESC-
MIOCJIEIOBATEILHOCTH JJOJDKHBI OBITH OOJIbINE JAHHBIX 3HA4eHUH. [IporpaMMHO€E BBIKITIOUEHUE peKUMa
IPOrpaMMUPOBAHUS TPOU3BOJIUTCS MYTEM TMOJA4YM Ha PAJUOMOJEM IO TOMY K€ HuHTepdeiicy
COOTBETCTBYIOIIEM  KOMaHIbl  IPOrpaMMHUpoBaHusA.  IIporpaMMHO  BKIIIOYEHHBIA  pEXKUM
IPOrpaMMUPOBAHUS  BBIKIIOYAeTCS aBToMaTHuecku 1o wucteueHuun 30c mocie mocienHen
MOCTYNHBIICH KOMaHABl MPOrPAMMHUPOBAHHUS WJIU TIPU OTCYTCTBHM TaKOBBIX. IIporpammuoe
BKJIIOUEHUE/BBIKITIOYEHHUE PeXUMa POrpaMMUPOBaHUs yI00OHO MPH UCHOIb30BaHUM HHTEpdeiica RS-
485, xorna paauomMojieM pa3MelléH Ha 3HauuTeapHoM yaaneHuu ot OO/l u y oneparopa HET ocTyna
k nenu RTS pamnomonema (uens RTS, Tak e kak u apyrue nenu uHtepderica RS-232, ne moxer
UCTIOJIB30BAThCS C JITMHHBIMH ITPOBOIAMH ).

2.5.7 KoMaHfpl JOKAJIbHOTO IPOrpaMMUPOBAHUS MOIAI0TCA HAa PAAUOMOJIEM B BUJIE KOMaHIHON
ctpoku u3 cuMBoyioB koma ASCII, HaumHaromeicss 3aronoBkoM U3 3-X CUMBOJIOB «0», «O», «#» u
3akanuuBaroineiics cumonioMm «[ETX]». [ETX] — 310 omuie cumBOn (He 3 W HE 5 CHMBOJIOB),
KOMaH/JHbIN (HemeuyaTHbIN), o3Hauvaroumii komaHay «Konen Tekcra» (II€CTHAAUATUPUYHBIN KOJ
cumBosia «[ETX]» 03h). B HekoTOpBIX TepMHHAIBHBIX MporpaMMax cuMBOJ «[ETX]» Moxer ObITh
BBEJIEH C KJIaBUATYPhI OJJHOBPEMEHHBIM HaxxatueM kinasui «Ctrh» u «Cx» (Ctrl+C).

Cunrakcuc komanaHoi crpoku: 00#X[ETX]
rne

- «O», «@», «([ETX]» — cumBossl koga ASCII,
- «X» — xomaHga u3 cuMBoJoB koxa ASCII: 3HakoB, mecTHAAATHPUIHBIX H(P WIH OyKB
JATUHCKOTO andaBuTa (MPOMMCHBIX WA CTPOYHBIX).

Ecnmu komanzna u e€ mapaMeTpbl KOPPEKTHBI, paguoMonieM oTBedaeT OoTKIMKOM «OKy (kpome
KoMaHAbl «?77» 3ampoca YCTaHOBIEHHBIX TapaMETPOB paauoOMOJeMa), B MPOTUBHOM cllydae
palIuoOMOJIEM OTBEYAET OTKIMKOM «ERY.

2.5.8 Komanga «??7?» — 3anpoc yCTaHOBJIEHHBIX TAPAMETPOB PAAMOMOJEMA.

B oTBeT Ha 3Ty KOMaHy painOMOJEM BBIJAET 3HAUECHNS paHEE BBEIEHHBIX B HETO IIapaMeTPOB U
pe3yNbTaT U3MEPEHHsI MOIITHOCTHU CUTHajla (IIyMa) Ha BX0Jie NpUEMHUKA.

Cuntakcuc: 00#???[ETX]

OTKIIHK:
RSv, lyy, mHn, Ezz, Fxxx, Puu, AMi.j, LOc, Nw, RIb,

CSrr, Mq,

RSSI=-DDDdBm
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AL:

frettetetotet et ce e e et e ettt
treetetett

RL:

tt tt t tt ottt te th ot ottt e ettt

teeeettett

>

rzie «v» — HoMep npodwuis uaTepdeiica B COOTBETCTBUH ¢ TadnuLe 6,

«yy» — ABYXpa3psiIHbIA NECSITUYHBIN KOJA CKOPOCTH Iepefayd MHPOpPMalMu Ha aCUMHXPOHHOM
MoCJIeI0BaTeIbHOM HHTEpdeiice B COOTBETCTBHUE C TaOIuUIeH 7,

«m» — nu¢pa, 03HaYaroIAas KOJUIECTBO HHPOPMALIMOHHBIX OUT B ACHHXPOHHOM CIIOBE;

«H» — onna u3 Tpéx OykB: N, o3HayaeT «Noney» - OTCYTCTBHE OMTa MPOBEPKH HA YETHOCTD, «E»,
o3HauaeT «Even» - Hanmuue OuTa MpoBepKU Ha YETHOCTH, WK «O», o3Hauaet «Odd» - Hamuuue Gura
MPOBEPKU HA HEYETHOCTB;

«n» — nudpa, 03HaYarOMAask KOJIMYECTBO CTONOBBIX OUT B aCHHXPOHHOM CJIOBE;

«ZZ» — IBYXPA3PAIHBIN ECITUYHBIN KOJ CKOPOCTH Iepeaadynd MHPOPMAIUH 10 paJiOKaHaly B
COOTBETCTBHUE ¢ TadnmuLen 8;

«XXX» — JIBYXpa3psAHbIA HIECTHAAUATUPUYHBIA HOMEp 4acTOTHOrO KaHajla, padouas 4yacToTa
paguoMo/ieMa U JAeCATUYHBIN HOMep KaHaja cBa3aHbl popmyioii (1);

«uu» — JBYXpas3psAHbIM IIECTHAJAUATUPUUYHBIA KOJ BBIXOJHOM MOIIHOCTH IEepeAaTyuka B
COOTBETCTBUM C TabnuIei 9;

«» — TpeTHii BapbUpyeMbId CHMBOJ KoMaHIbl AMX (BKIIIOYCHUE/BBIKIIOYCHUE MOIPEKAMA
CBSI3U «@JPECHBIN»);

«.» — 3HaK TOYKH, pazaensdiomuii komanay AMB u napameTp KoMaHb;

«j» — mapamerp komauael AMB;

«b» — 3HAK «t» UIH «-»;

«C» — IECTHAUATUPUYHBIA HOMEP YPOBHS PaliOMOJIEMa B PETPAHCIALIMOHHON LIETIOUKE;

«O» — KO pekrMa paboThl paJUOMOIEMA;

«W» — HIECTHaJUATUPUYHBI HOMEP CETH;

«I» — IBYXpa3psAHbIN 1IeCTHAALATUPUYHBIN KO/ Topora 0OHapyKeHuUsl HeCcylieil;

«-DDD» — MOITHOCTb CUTHAJIa Ha BXO/1€ NPpUEMHHKA B Jlennbenax Ha MUJUIMBATT;

AL: — cnucok COOCTBEHHBIX aJpecoB paauomojiemMa (BBIBOAATCS B TMOPSAKE BO3pacTaHUs

HOMEpOB 10 16, MakcuMyM, aipecoB B CTPOKE);

RL: — cnucok aapecoB 1uisl peTpaHCIsLUU (BBIBOASTCS B MOPSIIKE BO3pacTaHWs HOMEPOB 1o 16,

MaKCHUMYM, aJJpECOB B CTPOKE);

«tty — IByXpaspsigHble NIE€CTHAOAIAaTUPUYHEIE agpeca.

2.5.9 Komannma «RSx» — ycraHoBka npoduis uaTepdetica,
r7ie «X» — HoMep mpoduis uaTepdeiica B COOTBETCTBHHU ¢ Tabuueii 6.
Cunrakcuc: 00#RSX[ETX]
Otxnmuk: OK
Tabmuna 6
Howmep
npoduns

Wwms npoduns unrepdeiica Oynkiuy neneit naTepdeiica
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0 UART 3-nipoBoaHbIii DTR — He ucnons3yercst
DSR — Bcerna akruBHa
RTS — He ucnone3yercs
CTS — Bcerga akTBHA
DCD — Bcerma akTuBHa
1 UART crangapTHblii DTR — 3anpoc BKIIIOYEHHS paaloMOIeMa
DSR — panguomoiem BKITIOUEH
RTS — 3anpoc nepenaun
CTS — roToBHOCTS K Iiepeaue
DCD — cBs3p ycTaHOBIIEHA

2 RS-232 ¢ onHOCTOpOHHUM DTR — He ucnons3yercs
YIIPABJICHUEM IIOTOKOM DSR — Bcerna HeakTHBHA
(ocHOBHOM TIpOdITH MTPHU RTS — BeIKTIOUEHHE KOMAaHTHOTO PEKUMA
UCII0JIb30BaHUU CTS — rotoBHOCTS K mepenade
unrepdeiica RS-232) DCD — Bceryia HeakTUBHA

3 UART C n1ByXcTOpOHHUM DTR — 3anpoc BKIIIOYEHHS pagloMoieMa
yIpaBIeHUEM TOTOKOM DSR — papuomonem BKItOUeH

RTS — roroBHOCTH K IprieMy

CTS — roToBHOCTS K Ilepeaaue

DCD — cBs3b ycTaHOBIICHA

4 RS-485 DTR —3anpoc Bxitouenust PM

DSR - Bcerna HeakTUBHA

RTS — BeIKTIOUEHHE KOMAaHHOTO PEKUMA
CTS — rotoBHOCTS K TIepeiaue

DCD — nepenaya RS-485

Buumanmue! Ilpu ycranoBke npoduiieii uarepgeiica ¢ nomepamu 0, 1 u 3 paguomoagem He
MOKeT ObITh IepeBeJdéH aNnapaTHO B peXUM IPOrpaMMHPOBaHUSI B Ipouecce padoThbI.
HN3meHenne mapamMeTpoB pajguoMoaeMa B ITOM cCjIy4yae BO3MO:KHO B peXHMe HAYAIbHOIO
nporpaMmMupoBanus (1.2.5.5) wjin npu nporpaMMHOM BKJIIOYEHHHU Pe:KMMA MPOrpaMMHUPOBAHUS
B npouecce padorsl (1m.2.5.6).

2.5.10 Komanma «IXX» — ycTaHOBKa CKOpPOCTH Iiepelaydl JaHHBIX Ha TMOCJIeI0BaTEIIbHOM
uHTepdeiice,
I/Ie «XX» — JIBYXpa3psAHbIA JECSITHUUHBIA KOJ CKOPOCTH Tepenadyd MHPOpMaluu Ha aCHHXPOHHOM
MocCJIeI0BaTeILHOM HHTEp(eiice B COOTBETCTBHE C TaOIHIIEH 7.

Cunrakcuc: 00#IXX[ETX]

Otximmk: OK
Tabmuna 7
Cropoct, 1,2 2,4 4.8 9,6 144 | 19,2 | 384 | 57,6 | 76,8 | 115,2

nepenauu,
KOuT/C

Beomupie |79 24 48 96 14 19 38 57 76 11

CHMBOJIBI

2.5.11 Komanma «mHN» — ycTaHoBKa mapaMeTpOB CIOBa aCMHXPOHHOTO TOCJIEI0BATEIILHOTO
uHTepdeiica.
rae «Mm» —uudpa 8, o3HaAUAET KOIUYECTBO HH(OPMAIIMOHHBIX OUT B CIIOBE;
«H» — 6ykBa N (n), E (€) uau O (0):
- «N» wm «ny» o3HauaeT «NONney - 0TCyTCTBUE OUTa MPOBEPKHU HA YETHOCTH,
- «E» mnu «e» o3Hauaet «Eveny - Hannuue Outa NpoBepKU Ha YETHOCTD,
- «Oy» unn «0y» o3Hauaet «Oddy - Hanuuue OUTa MPOBEPKH HA HEYETHOCTS;
«n» —nudpa 1 wim 2, 03Ha4aeT KOJINYECTBO CTOMOBBIX OWT.
Cunrakcuc: 00#mHN[ETX]
Otximuk: OK
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2.5.12 Komannma «EXX» — ycTaHOBKa CKOPOCTH Tiepeiadi HHGOPMAITHH TI0 paJroKaHaATYy.
IJIe «XX» — IBYXPa3psAHBIA JECATHUHBIA KOJ| CKOPOCTH Mepefayd MHPOPMALUHU M0 pagroKaHAIy B

COOTBETCTBHUE ¢ Tadumen 8.
Cunrakcuc: 00#EXX[ETX]

Otximk: OK
Tabnuma 8
CxkopocTts niepeaauu, kout/c | 0,3 0,6 1,2 24 | 48 96 | 144 | 19,2 | 38,4 | 57,6
BBoanMble CHMBOJIBI 30 60 12 24 48 96 14 19 38 57

[Tpumeuanue. [Ipu BBIOOpE CKOPOCTH IMEpegaud JAAaHHBIX Ha MOCIEI0BaTeILHOM HHTEpdeiice u
CKOPOCTH Tepeayu HHPOpMAIMH 110 paJuoKaHAITy HEOOXO0IMMO YUUTHIBATh CIIEAYIOIIEe:
- €CIIM CKOPOCTh Iepellaur Mo pajMoKaHady MEHbIIE CKOPOCTH Tepenadynd Ha MHTepdeiice, TO
pasMep nepeaaBaeMoro OT/IeIbHOr0 COOOIIEHUs OrpaHryueH 512-10 CHMBOIaMU;
- YBEJIIMYEHHE CKOPOCTU IEpeaud IO paJUOKaHaIy MPUBOAUT K YMEHBIIEHUIO JAJbHOCTH
pPaanoCBs3u U HA00OPOT.

2.5.13 Komanna «FXXX» - yCTaHOBKA YaCTOTHOT'O KaHaJa,
e «XXX» — TpEXpaspsAaHbId IMICCTHAMIATHPUIHBIA HOMEp 4YacToTHOro kanama B kome ASCII.
JlecsaTUuHBIi HOMEp YacTOTHOIO KaHalla CBsi3aH ¢ paboueld yacToroil kanana dopmynoit (1). IIpu
nporpaMMUpOBaHUK (YCTAaHOBKE) YACTOTHOIO KaHajlla €ro JACCATHYHBI HOMEp JOJ/DKEH ObITh
npeoOpa3oBaH B IIECTHAANATHPUYHBIN, HAmpUMep, C IOMOIIBI0 BcTpoeHHoro B Windows
KaJTbKYJIATOPA.

Cunrakcuc: 00#FXXX[ETX]

Otximmk: OK

2.5.14 Komanna «PXX» - yCTaHOBKa BBIXOJIHOM MOIIIHOCTH IepeaaTynuKa

Cunrakcuc: 00#Pxx[ETX]
1€ «XX» — JBYXpaspsAHbIA IIECTHAALATUPUYHBINA KOJ BBIXOJHOW MOIIHOCTH IepeAaTyuka B
COOTBETCTBUM C Ta0munen 16.

Otxmuk: OK
Tabmuna 16
Kog 00 01 02 03 04 05 06 07 08 09
MonHocTb, 1bMm -11 -6 -3 0 1 2 3 4 5 6
Kog 0A 0B 0C 0D OE OF 10 11 12
MonHocTb, 1bMm 7 8 9 10 11 12 13 14 15
2.5.15 Komanga «AM-» — BBIKIIOYEHHE TNOJIPEKMMA CBSI3U «AAPECHBIN» (BKIIOUYEHUE

HOZIPEXKUMA CBSI3H «0€3aIPECHBII»)

Cunrakcuc: 00#AM-[ETX]

Otxmuk: OK

[Tpumedanue. [Ipy BEIKIIOUEHHOM MOJIPEKUME CBS3H «aIPECHBII» MOXKHO HE MPOTPaMMHPOBAThH
CJIEAYIOIINE TTapaMeTphl PaJHoMoJIeMa:

- HOMEp YPOBEHSI paJliOMO/IeMa B PETPAHCIIAIMOHHOMN 1ermouke (komana L);

- COOCTBEHHBIH aipec (CIHCOK aapecoB) paaromoaema (komanasl W/D);

- azipec (CIHMCOK aJpecoB) VISl PETPAHCIAIUH (KOMAHIBI +XX/-XX).

2.5.16 Komanna «AMB.x» - BKIIIOUEHHE MOJIPEKUMA CBSA3U «aJpeCHBbI» 6a30BbIi,

TJIe «X» — IapaMeTp KOMaH/Ibl, KOTOPBIN IS TIOAPEKUMOB 0e3 TpeduKca MPUHUMAET 3HAUCHHS:

- R, ecnu pagnoMoieM MCIONB3yeTcs TS Iepeaayr MakeToB AaHHbIX mpoTtokoixa Modbus-RTU,
B KOTOPOM aJIpeC Ha3HAYCHHUs TPEJCTABIISCTCS B JIBOMYHOM KOJE W TEpeAaéTcsi MEepBBIM CHMBOJIOM
naKeTa;

- A, ecim paguoMOJeM HCIIONB3yeTcsl IS Tepeadyd MakeToB JTaHHBIX mporokona Modbus-
ASCIIl, B xoTopoM aapec Ha3HAueHUs MakeTa mepenaércs B Moje U3 TPEX NEPBBIX CHUMBOJIOB, B
KOTOpOM TepBbiii cuMBON «:» B Kojae ASCII (mectHamnarupudnsiii koq 3Ah), a BTOpoi U TpeTHid
CHUMBOJIBI IEPEAAIOT JBYXPA3PAAHBIN IIECTHAALIATUPUYHBIN agpec Ha3HaueHus nakera B koxe ASCII,
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a JuIsl OoJIpeKuMa ¢ MpeUKCOM — 3HAYCHHUE:

- P, ecnu paguomonem ucnonb3yeTcs Ul Tiepeiadd MaKeTOB JaHHBIX, HE COACpXKalluX aapec
Ha3zHaueHus. B 3Tom ciyyae 6a30BbIH pagloMOEM J0JKEH MOJIyYUTh aipec Ha3Ha4eHus: OoT 0a30BOr0
OO/l B mpedmecTBYIOLIEM IE€peaBaeMOMy MaKeTy TPEXCHMBOJIBHOM TpeduKce, KOTOPBHIA Oyner
OTOpOILEH IPHU HMHKANCYJALUM IaKeTa IM0JIb30BaTEe/IbCKUX JAHHBIX B IakeT 3(HUPHOro MpOTOKOIIA.
[lepBr1it cumBou npedukca nomxer nepenasatsh HudPpy «0» B koge ASCII (mecTHaAIATUPHUYHBINA KOJ
30h), a BTOpOit 1 TpeTHii CUMBOJIBI JJOJDKHBI [IEpEIaBaTh IBYXPa3psIHbIA HIECTHAIATHPHYHBINA aIpec
Ha3zHayeHus nakera B koge ASCIL

Cunrakcuc: 004 AMB.X[ETX]

Otxmuk: OK

[Tpumeuanue. [Ipu BKIIOUEHHOM MOJPEKUME CBA3H «aJIPECHBI» 0a30BbIi painOMOJIEM JTOJKEH
OBbITh JIOMOJHUTENIBHO 3alporpaMMupoBaH HomepoMm ypoBHs LOX. [lns 0a3zoBoro pazmomopema
pexomenayercs Homep ypoBHs LOO.

2.5.17 Komanga «AMA» — BKIIIOUEHHUE TTOAPEIKAMA CBA3H «aJIPECHBIN» a0OHEHTCKUI.

Cunrakcuc: 00#AMA[ETX]

Otxiuk: OK

[Tpumeuanue. [Ipy BKIIOUEHHOM MOAPEKUME CBSI3U «AAPECHBIIN» aOOHEHTCKHI paanoMojieM
JIOJKEH OBITH JOMOJHHUTENBHO 3apOrpaMMHUPOBAH:

- HoMepoM ypoBHst (komanaa LOX);

- COOCTBEHHBIM aJpecoM WA MHOXKECTBOM COOCTBEHHBIX azapecoB (koMauasl WXX wiu

WXX,yy).

2.5.18 Komanga «AMR» — BKJIIOU€HHE TTOAPEIKUMA CBSI3U «aJIPECHBINY PETPAHCISIIMOHHBIN.

Cunrakcuc: 00#AMR[ETX]

Otxiuk: OK

IIpumeyanus:

1. llpu BKIIOYECHHOM TMOAPEXKHME CBSI3U «AJIPECHBIN» PETPAHCISIUOHHBIN paguoMOaeM
(GYHKIMOHUPYET KaK PETPAHCIATOP ISl aIpecoB M3 CIUCKA aJPECOB IS PETPAHCISALIUU U
KaK a0OHEHTCKHI paioMOJIeM JIsl aAPECOB U3 CIHCKA COOCTBEHHBIX aIPECOB.

2. Ilpu BKIIOYEHHOM TIOPEKUME CBS3H «aJPECHBIN» PETPAHCISIUOHHBIA PaTUOMOJIEM
JOJI’KEeH OBITh JOTIOJTHUTENBHO 3alIPOTrPAMMHUPOBAH:

- HOMEPOM YPOBHS paJIMOMOJIEMa B PETPAHCISAIIUOHHOM 1lenouke (komanaa L);
- COOCTBEHHBIM aJpecoM (CIIMCKOM COOCTBEHHBIX aipecoB) paanomojema (komanasl W/D);
- azipecoM (CITUCKOM aIPECOB) TS PETPAHCIAINH (KOMAHIBI +XX/-XX).

2.5.19 Komanma «LOX» — ycraHoBKa HOMepa ypOBHS pPETpPaHCIANUU (TOPSJIKOBOIO HOMEpa
paguoMoJieMa B PETPAHCIAIMOHHOM IEMouke), TpeOyeTcs YCTaHABIMBATh MPH BKIIOUYEHHOM
MOJIPSIKUME CBSI3H «AIPECHBIIN,
rae «0» —mudpa 0 B kone ASCII,

«X» — HOMEp YPOBHS PETPAHCIISAINH, TIPUCBANBAEMBIH paguoMoaeMy (IeCTHAIIATHPpUIHAS IUdpa
«O»...«F» B koge ASCII), Bcero 16 ypoBHei.

Cunrakcuc: 00#LOX[ETX]

Otxmuk: OK

[Tpumeuanue. PagroMomeMy 0a30BOro MyHKTa peKOMEHIYeTCsl MPUCBAauBaTh HoMep ypoBHs 0,
paaguomosieMaM OmKalmux K 0a30BOMYy MyHKTY aOOHEHTCKUX M PETPAHCIAIMOHHBIX ITYHKTOB —
HOMEp YpoBHsA 1, pajgromojieMaM CJISAYIONIUX 10 PETPAHCISIIMOHHBIM IETIOYKaM ITYHKTOB — HOMEpP
YPOBHA 2 U T.J.

2.5.20 Komanga «NX» — ycTaHOBKa HOMEpa CeTH,

rJie «x» — HoMep cetH (mectHaamarupuanas mudpa «0»...«F» B komge ASCII), Bcero 16 HoMepoB.
Cunrakcuc: 00#NX[ETX]
Otximuk: OK
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2.5.21 Komanma «RI+»/«RI-» — BKIItOUeHHE/BBIKTIOUEHUE BBIIAYU Ha HHTEp(dEIC, mocie BbIIaun
HPUHATOTO COOOIICHHUS, CHMBOJIA CO 3HAUEHHUEM MOIITHOCTH BXOJHOTO curHana npuémuuka (RSSI).

Cunrakcuc: 00#RI+[ETX] (uau 00#RI-[ETX])

Otximk: OK

[Tpumeuanue. MOITHOCTh BXOJHOIO CHUTHAJIA MPUEMHHMKA IMPEICTABISICTCS BOCBMHPA3PSIHBIM
JMBOMYHBIM 3HAKOBBIM YHCJIOM B JIOTIOJHHUTEIBHBIM KOJE W HMMEET pPa3MEpPHOCTh «IeIuOeN Ha
MUJUTHBATTY (1bM).

2.5.22 Komanma «CSXX» - ycTaHOBKA Iopora 0OHapy>KeHHs HECYIIEH,
rae «XX» - ABa CUMBOJIA IIecTHaAuaTupuuHoi 3anucu B koge ASCIl BocbMupaspsaHOro JBOMYHOTO
3HAKOBOTO YHCJIA B JIOTIOJHUTEIHLHOM KOJE, OIMPEISISIONEr0 MUHUMAIBHYIO OOHApYXKHBACMYIO
MOIIIHOCTh HECYIlel Ha BXOJe MPUEMHHKA B Aenndenax Ha MUUIUBATT (1bwm).

Cunrakcuc: 00# CSXx[ETX]

Otxmuk: OK

2.5.23 Komanga «AESXXXXXXXXXXXXXXXX» — BBOJA KiIO4Ya IIHGPOBAHUS  KOMAaHI
JTUCTAHIIMOHHOTO MPOTPAMMHUPOBAHHSI,
TE (OXXXXXXXXXXXXXXXX» — KITH0Y P POBaHuUA — 16 MpOU3BOJILHBIX 8-OMTHBIX CUMBOJIOB.

Cunrakcuc: 00#AES: XXXXXXXXXXXXXXXX[ETX]

Otximnk: OK

IIpumeyanus:

1. Ilpu BeIIyCKE C 3aBOAA-U3TOTOBUTENSI M MpH cOpOce HACTPOEK B COCTOSIHHE «IIO
YMOJIYaHUIO» B paanomojieM BBojautcs kiod 0000000000000000 (16 cumBosnos nudpst 0 B
kozxe ASCII).

2. Ecmu xomanmoit «AES:» BBogUTCS KIII0Y IMHON MeHee 16 CMMBOJIOB, TO OH aBTOMAaTHYECKH
nonoJiHseTcs 10 16 cumBosioB cumBosiamu G psl «0» B kogae ASCII.

2.5.24 Komanga «MX» — ycTaHOBKa pabodero pexxuma paauomMojiemMa.

Cunrakcuc: 00#MX[ETX]

Otxmuk: OK

rae «x» = 0...2 — koa pabouero pexxuma pauoMoieMa.

Koz «0» - pexum cBsA3M, NOIyAyIJIEKCHAS Nepefada JaHHbIX, nocrynaomux or OO/, npuém u
BeImaya Ha OO/I.

Koxg «I» - pexum «Mask» Ainsd TeCTUpOBaHUS pannokaHana. [lepeBoAUT MomeM B pexuM
U3ITy4EHUS] KOPOTKUX A(PUPHBIX MAaKeToB ¢ nepuofoM lc. CayXuT JUisi TECTUPOBAHUS M HACTPONKHU
pPaZMOIMHUH, TIPA YCTAHOBKE PEKMMA C KOJIOM «2», Ha IPOTUBOIIOJIOKHOM KOHIIE.

Kox «2» - pexum «M3meputens RSSI» nns tectupoBanust paanokanana. B gaHHoMm pexume
MOJIEM NEPUOIMYECKU (pa3 B 2 ¢) MPOU3BOAUT U3MEPEHHE MOIIHOCTH CUTHaja (WM IIyMa) Ha BXOJe
npuéMHHUKa B JenubOenax Ha MIUIIMBAaTT U BbLIA€T Ha MHTEpQEiC pe3ynbTaT U3MEpPEeHH B BUIE
NIOCJIE0BATENBHOCTY U3 12 MeYaTHBIX CUMBOJIOB:

RSSI=-118dBm
U JIByX KOMaH/HBIX CUMBOJIOB «II€PEHOC CTPOKHU» M «BO3BPAT KAPETKU», TaK 4TO MPU OTOOPAKEHUHU B
OKHE TEPMUHAIBHOM MPOTPaMMBbI KaXKIblii HOBBIM PE3YJIbTAT U3MEPEHUIN BBIBOJUTCS B Hadaje HOBOU
CTPOKH.

[Ipu npuéme >(QUPHBIX NAKETOB COTIACOBAHHOM CTPYKTYphl M NpPU OTCYTCTBUHU OIIHUOOK,
NPUHATHIN MMaKeT JaHHBIX HAa MHTepdelc He BhIIaéTcs, a BBIOAETCS pe3yabTaT U3MEPEeHUH U MpU3HAK
OTCYTCTBHSI OLIMOOK MpHEMA JaHHBIX:

RSSI=-101dBm_OK

B ciyuae obHapyskeHus: ommOO0K, BHIAAETCS pe3ynbTaT U3MEPEHUHN U MPU3HAK HAJIMYHS OINOO0K
npuéma JTaHHbBIX:

RSSI=-104dBm_ER

2.5.25 Komanma «WXX» — BKJIIOYHTH aapec «XX» B CIHCOK COOCTBEHHBIX aJpPeCcOB
paaroMoJieMa, UCIIOJIb3yeMOTO B TIOJIPEKUME CBSI3H «aIPECHBINY,
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IJIe «XX» — aJpec, BBOAMMBIN IBYyMs MHIeCTHAANATUpUIHBIME muppamu «0»...«F» (B kome ASCII),
Bcero 256 aapecos.
Cunrakcuc: 00#WXX[ETX]
Otximk: OK

2.5.26 Komanma «WXX,yy» — BKIIOYUTH JAWANA30H aJpecoB C «XX» 0 «YyY» B CIHCOK
COOCTBEHHBIX aJI[PeCcOB PaIMOMO/IEMa, UCIIOIB3YEMOTO B MOJIPEIKUME CBSZH «aJPECHBIN»,
I «XX» U «YY» — TIepBbIi 1 TOCIEHHIA aapeca Juana3oHa, BBOAUMBIC IBYMS IIECTHAIATUPHYHBIMU
nudpamu «O»...«F» (B koge ASCII) kaxpiii, Bcero 256 aapecos.

Cunrakcuc: 00#WxX,yy [ETX]

Otxmuk: OK

25.27 Komangma «DXX» — UCKIIOYHTH agpec «XX» U3 CIUCKa COOCTBEHHBIX aJpPECcOB
pazoMo/ieMa, HCIIOJIb3yeMOT'0 B TIOJIPEIKUME CBSA3H «aJIPECHBIN»,
IJIe «XX» — HCKJIIOYAaeMbI W3 CIHUCKA aapec, BBOJAUMBIN IBYyMsI MICCTHAIUATUPUYHBIMU IHPpaMu
«O»...«F» (B xome ASCII).

Cunrakcuc: 00#Dxx[ETX]

Otximnk: OK

2.5.28 Komanga «DXX,yy» — HCKIIOUMTH ajapeca B JIHAMA30HE OT «XX» 10 «YY» W3 CIIHCKa
COOCTBEHHBIX a/IPECOB PAJUOMOJIEMA, HCIIOJIH3YEMOTO B TIOJIPSIKUME CBSI3H «aJIPECHBIN,
TJIe «XX» U «YY» — TICPBBII U TIOCIICIHHIA aJpeca Juara3oHa, BBOAUMBIC TBYMs HIECTHAIATHPHIHBIMU
mudpamu «0»...«F» (B koge ASCII) xaxbrid.

Cunrakcuc: 00#Dxx,yy [ETX]

Otximk: OK

Hanpumep, komanga 00#D00,FF[ETX] ouniaeT criucok cOOCTBEHHBIX aJPECOB PaIHOMOEMA.

2.5.29 Komanma «+XX»/«-XX» — BKJIIOUYEHUE/UCKIIOUCHUE aapeca «XX» B/HW3 CIUCOK/CIHCKA
a/IPECOB JIJIsl PETPAHCIISIIUH, UCTIOIB3YEMBI/UCTIONB3yEeMOT0 B TIOAPEKUME CBSI3U «QJAPECHBIIN,
IIe «XX» — aJIpec, BBOAMMBIN NBYMs IIECTHAAUATHPUYHBIME LHdpamu «O»...«F» (B kome ASCII),
Bcero 256 aapecos.

Cunrakcuc: 00#+xX[ETX] (nnmu 00#-xX[ETX])

Otxmuk: OK

2.5.30 Komanma «+XX,Yy»/«- XX,Yy» — BKIIOUCHHE/MCKITFOUCHNE TUANa30Ha aIPeCcoB OT «XX» JIO
«YY» B/W3 CIIUCOK/CIIUCKA aJIpECOB AJI PETPAHCIALNU, UCIIOIb3yEeMbIH/UCTIONB3YEMOTO B TIOJIPEKUME
CBS3U «AJIPECHBIN,
TJIe «XX» U «YY» — IIePBBIi U MOCIETHUI aJipeca quana3oHa, BBOJUMBIEC IBYMsI MIECTHAAIATHPHUUHBIMU
mudpamu «O»...«F» (B koge ASCII) xaxbrid.

Cunrakcuc: 00#+xx,yy[ETX] (uma 00#-xX,yy[ETX])

Otximmk: OK

Hampumep, xomanma O00#-00,FF[ETX] ouunimaer CHOHCOK aapecoB Ui PETPAHCIISIUH
paaroMoieMa.

2.5.31 Komanma «PW:XXXXXX» — yCTaHOBKa IMapoJjisi JTOCTyIa MPH armapaTHOM/IIPpOrpaMMHOM
BKJIIOYEHUH PEKUMA MPOrpaMMHUPOBAHUS MTapaMETPOB PaTUOMOJIEMA,
IJ1e «XXXXXX» — yCTaHABIMBAEMbIH apoJib (6 MPOU3BOIBHBIX 8-OMTHBIX CHMBOJIOB).

[Ipu anmapaTHOM M HPOTrpaMMHOM BKJIIOYEHUH PEKHMMa MPOrpaMMHUPOBAHUS 3alpallinBaeTCs
napoiib. [Ipu BBOjIE MpaBMIIBHBIX CUMBOJIOB MAPOJISI OHU «3XOM» BBIJIAIOTCS PaIMOMOIEMOM Ha TOPT.

[Tocne mpaBUIILHOTO BBOJA TAPOJIL B OTBET HA €r0 3alpoc paguoMojieM BeIIaET oTKiIUK «OK» u
MEePEXOIUT B PEKUM MporpamMmupoBanus. [locie HempaBMILHOTO BBOA MAPOJIsl B OTBET HA €0 3ampoc
U MOCIIEAYIONIEH MOMBITKA BBOJIa KOMaH bl IIPOTPAMMHPOBAHUS PAIMOMOJIEM BBIIAET OTKINK «ER» 1
BHOBbB 3aIpaIlIMBAET MapOIlb.

ITpumep 3ampoca naposis U OTKJIMKA IIPH BBOJIE IPABUIIBHOTO MapOJIs:
PASSWORD:012345
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OK

>

[Tpu ycranoBke mapoins «000000» (6 cumBonos 1mudpsl 0 B kome ASCII) mapons cumraercs
HEYCTaHOBJICHHBIM M PEXHM IPOTPaMMHUPOBaHUS BKIto4YaeTcsi 0e3 3ampoca ¥ BBojaa mapois. Takas
HACTPOIKa TapoJisi BBOJUTCS aBTOMAaTHYECKH MpU cOpoce HACTPOCK MapaMeTpoB paauoMojeMa B
COCTOSIHUE «TI0 YMOJTYaHHIOY» (3aBOJCKHE HACTPOUKH).

2532 Komanpa «OUT» — BbIKIIOYEHHE peXHMMa IPOrPaMMUPOBAHUS, BKIIOUEHHOI'O
IIPOrPaMMHO.

Cunrakcuc: 00#OUT[ETX]

[Ipumeuanus:

1. Komanna «OUT» B pexxume nporpaMMHpOBaHUS, BKJIFOUEHHOM IPOIPaMMHO, MCIOJIHSAETCS
0e3 Bergaun oTKIIMKa «OKy.

2. Ilpu BBozme komanHipl «OUT» B pexume NporpaMMHUpOBaHMs, BKJIIOUEHHOM allapaTHO,
panuomMojieM BBIIAET OTKIUK «ER».

2.5.33 Komanma «RST» — cOpoc HacTpoek mapameTpoB pPaJMOMOAEMa B COCTOSHUE «IIO
YMOJTYaHUI0Y (3aBOJICKHE HACTPOUKH).

Cunrakcuc: 00#RST[ETX]

Otxmuk: OK

[Ipumeuanue. Ilpu  ycTaHOBIEHHOM  Tapoyie  JOCTyla Ha  BKIIOYEHHE  pexuMa
nporpaMMupoBanus kKomauaa «RST» mo3Bossier cOpOCHTh HACTPOWKH MAapaMETPOB PagroMOJeMa B
COCTOSTHUE «I10 YMOJYaHHIO» (BEPHYTHCS K 3aBOJICKMM HACTpOHKaM), AJsl 4ero HeoOXOIMMO B OTBET
Ha 3aIpocC MapoJisi BBECTH JTFOOBIE IIIECTh CUMBOJIOB |, IOCe oTKiIMKa «ERy, BBecTn komany «RST».

HacTtpoiiku napamMeTpoB paginomMoiemMa «Io yMOJTYaHHIO» (3aBOJACKUE HACTPOUKH ):

RS2, 196, 8N1, E96, FOO, POF, AM- , L0OO, NO, RI-,

CSA6, MO,
RSSI=-101dBm
AL:

RL:

>

2.5.34 ]JlucTaHIIMOHHOE TPOTPAMMHUPOBAHKME OTIMYACTCS OT JIOKAIBHOTO MPOTPaMMHPOBAHUS
TE€M, UYTO KOMaHJIbl IPOrpaMMHUpPOBAaHUs MOCTYNAKOT Ha MPOTrPAMMUPYEMBIN pagHMOMOJEM HE IO
uHTep(delicy, a 1O paAuoKaHaly, [0 paJlOKaHAIy e JUCTAaHIIMOHHO IPOrpaMMHUpPYEMbIN
pazuoMoOJieM OTIpaBiIsSIeT OTKJIMK Ha KoMaHAy. lIpm JUCTaHIMOHHOM NIPOrpPaMMHUPOBAHMM HET
HEOOXOJUMOCTH BKJIIOYATh PEXHUM MPOrpaMMHUPOBaHUsS, MPOTPAMMUPYEMBIN PaTuOMOJEM TMOCIe
IpuE€Ma U UCIIOJIHEHNsT KOMaH/Ibl BO3BPALAETCS B UCXOJHBIN PEXXUM CBsI3U. JIOKaIbHBIA pagoOMOJIEM,
MOCPEACTBOM KOTOPOro mnepeAaércs KOMaHAa Ha AUCTAHLMOHHO MPOTpaMMHPYEMbIH pagroOMOJEM,
TaKK€ KaK M paAMOMOJIEM-PETPAHCIATOP (€CIIM OH YYacTBYIOT B CBS3M), NEpeAaéT KOMaHIy
IPOrpaMMHUPOBAHUS M OTKJIMK Ha KOMaHJy «IIpO3padyHo», KaK W Jro0ble apyrue nanHble. KomaHsl
JUCTAHIIMOHHOTO MPOrpaMMHUpPOBAaHUS NpU Mepepade Mo paguoKaHaly MUQPYIOTCS, MO3TOMY B
JTUCTaHIIMOHHO MPOTrPaMMHUPYEMbIN U JTIOKAJIbHBIM PaMOMOIEMbI T0JKHBI ObITh BBEJCHBI OJINHAKOBBIE
KJII0UX MHU(POBAHUS.

2.5.35 JluctaHIMOHHOE MPOrpaMMHUPOBAHKE 110 PaIMOKaHaTy BO3MOXKHO KakK B «0e3apecHOM,
TaKk U B «aJpPECHBIX» MOJPEeKUMax CBs3u. [Ipy NHCTAaHIIMOHHOM NMPOTrPaMMUPOBAHUU B MOAPEKHME
CBSI3U «Oe3aJpecHbIi» KOMaHIbl MPOrpaMMHMPOBAHUS OYAYT HCIOJHATHCS BCEMHU YyIAIEHHBIMU
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paluoMOJieMaMH, TPUHUMAIOIIMMHU  CUTHAJbl  JIOKaJIbHOTO  paguomozeMa. I[lostomy mipum
HEOOXOUMOCTH M3MEHEHHUS KaKoro-iubo Mmapamerpa TOJIbKO B OJHOM YIAIEHHOM PagrioOMOJEME,
HEOOXOMMO MPUHATH MEPhI, YTOOBI CHUTHAJIBI JIOKAJTLHOTO PaMOMOeMa MPUHUMAIUCH TOIBKO dTUM
YAAIEHHBIM PAIUOMOAEMOM.

[Ipu pabore paaMOMOAEMOB B TMOJAPSKHME CBSI3U  «AJPECHBIN» JUIsI  BBITOJHCHUS
JUCTAaHIIMOHHOTO MPOTPAMMHUPOBAHUS B JOKAIBHOM PaMOMOIEME JOKEH OBITh BKIIFOUEH MOJIPEKUM
CBS3W  «aApPECHBI» 0a30BbIA. JIUCTAaHIIMOHHOE TMPOrPAMMHPOBAHHME PATUOMOAEMA  MOXKET
OCYIIECTBIISAThCA KAaK CO CTAal[MOHApHOro ©0a30BOT0 IYHKTa IO paHee 3alporpaMMUPOBAaHHBIM
MapuipyTam JO0CTaBKH COOOIIEHUM, TaK M C MOOMJILHOTO MyHKTA MPH HEMOCPEICTBEHHOU CBs3M (0e3
PETPAHCIATOPOR) JIOKAIBHOTO PaIMOMOIeMa C TUCTAHIIMOHHO MPOTpaMMHUPYEMbIM pagnomMoaeMoM. B
MOCIICIHEM CITy4ae JIOKaJbHBIA PaOMOJIEM JOJKEH OBITh 3alporpaMMHpPOBAH HOMEPOM YpPOBHS Ha
€IMHUILY MCHBIIIMM, YeM YPOBEHb MPOrPaMMHPYEMOTO paguomMoaema (komanaa LOX).

2.5.36 KomMaHapl OUCTaHIMOHHOIO MPOTrPaMMHUPOBAHMS OTIMYAIOTCA OT KOMAaHJ] JIOKAJIbHOI'O
IpPOrpaMMHUPOBaHUs J0OABICHHEM Iiepen Kaxiaoi komaniou ESC-mocienoBarenbHOCTH U3 TPEX
cuMBOJIoB  «t» (kom ASCII 2Bh). B moagpexume cBs3u  «anpecHbiii» mepen ESC-
IIOCJIEI0BATENbHOCTRIO JIOJDKEH OBITh INEpelaH ajpec HazHadeHusl komaHabl. CTpyKTypa ajapecHon
YacTu MpH NepeJadye KOMaHbl AUCTAaHIMOHHOTO MIPOrpaMMHMPOBAHUS TaKas *ke, Kak U IpH nepegayde
JIPYTUX JAHHBIX, U 3aBUCUT OT 3HAUYECHHUS [apaMeTpa «X» paHee BBeIEHHON koMaH bl «AMB.X».

CuHTaKcHC KOMaH bl AUCTAaHIIMOHHOT'O POrPaMMHUPOBAHMS:

- B IIOJIPSIKMME CBsI3H «Oe3anpecHblity — +++00#X[ETX],

- B IOJPEXKHUME CBSI3U «@JPECHBIN» IPU UCIOJIB30BaHUH B 6a30BOM paJiMOMOJIEME HACTPOEK:

AMB.R — a+++00#y[ETX]

AMB.A — :hh+++00#y[ETX]

AMB.P — Ohh+++00#y[ETX]

I7le «a» — aJipec Ha3HaueHUs] B BOCBMUPA3PAIHOM JBOMYHOM KoJie (pa3pell€HHbIe 3HaUeHHs OT
00000001 no 11111110);

«hh» — anpec Ha3HayeHHs B BUJE JBYXPa3psAIHOIO IIECTHAAIAaTHupUyHOro uucia B kojge ASCII
(pa3peménnbie 3nayenust ot 01 no FE);

«t», «O», «», «:», «[ ETX]» — cumBonbl ASCII-xona;

«y» - komanna u3 2-6 cumBoinoB koga ASCII — 3Haku, mecTHaaaTHPHUIHBIE TUQPHI WK OYKBHI
JaTUHCKOTO andaButa (MIPONUCHbIE WIH CTPOUYHBIE).

Bce cuMmBosbI KOMaHIbl JUCTAaHIIMOHHOTO IPOrPaMMHUPOBAHUS JOJDKHBI TOCTYNaTh Ha
JOKaJbHBIN pasnomMozeM 0Oe3 may3 Mexay coOoi, HO ¢ may3aMH 10 MEpBOrO U TOCiE MOCIETHEro
CHUMBOJIa KOMaH bl JUIsl oOecreueHus nepeaadu Mo paJuoKaHaly B OTAEIbHOM 3(QUPHOM IMakeTe (CM.
n. 1.4.3).

OTKIMK HAa KOMaH/Ibl IPU IUCTAHIIMOHHOM NMPOTPpaMMHPOBAHUH, KPOME KOMAHJIBI «? 77!

OK

OTkIuK Ha KOMaHAy «???» ImpH JUCTAaHIIMOHHOM MNPOTPaMMHUPOBAaHUU — CIHCOK IapaMeTpoB
IPOrpaMMUPYEMOr0 paJuoOMOZEMa TOTO XK€ BUAA, YTO U OTKJIMK Ha KoMaHAy «?77» IpU JOKaJIbHOM
IporpaMMUpoOBaHuu (cMm. I. 2.5.8).

2.6 O0HOBIeHHE MPOrpaMMbl (MPOIIUBKH) MUKPOKOHTPOJLIEPA pauoMoaeMa

2.6.1 Jlnsg caMOCTOSITENHHOTO OOHOBJIEHHS (MO HEOOXOIMMOCTH) TMPOIIMBKU paaroMojeMa
NPEIYCMOTPEH 3arpy3dyrk. BBI30B 3arpy3unka MPOWCXOAWT MpPH IOJa4Ye MUTAHHUS HA PaIAOMOJIEM.
[Ipu crapte 3arpy3uuk 3amyckaeT TaiiMep Ha BPEMEHHOM MHTepBasl paBHBIN 4 ¢, B T€YEHHE KOTOPOTO
OKU/IaeT YCTAHOBIICHHSI CBSI3H, YTO MHIWIPYETCS BCIIBIXHBAaHMEM KPACHOTO CBETOJMOJA C YAaCTOTON
2 T'u. OGHOBIEHUE MPOUIMBKU PAAMOMOJIEMa BO3MOXKHO € TIOMOIIBIO IEPCOHAIBHOTO KOMITBIOTEPA C
TEPMHUHAIILHOM MporpaMMoi nojaepxuBatomieit mporokosn XModem CRC.

2.6.2 PaccMOoTpuM MOpSAZOK OOHOBJIEHMS NPOILIMBKU paJMOMOJEMa Ha IpHUMepe pPaboThl C
nporpammoii Hyper Terminal (I'uneprepmunan).

[Tocne 3amycka nporpammel Hyper Terminal, co3ganus HoBoro mojkiaroueHus (pucyHok 16) u
BbIOOpa MMOCIIECIOBATEIBHOIO IMOpPTa HCIOAB3YEMOr0 I CBSI3HM C paanomoieMoMm (pucyHok 17),
HEOOXOMMO 331aTh MapaMeTpPhl MOCIEeJ0BATEIHHOTO MopTa (pUCYHOK 18):

- ckopocTh 19200 6uT/c;



- 8 OUT JaHHLIX;

- 03 MPOBEPKHU YETHOCTH,

- 1 cTonoBEIN OUT;

- 0e3 ympaBJICHHS ITOTOKOM.
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B.] New Connection - HyperTerminal o | =3 |[=
File Edit View Call Transfer Help
D& &2 0DH
Connection Description o
New Connection
Enter a name and choose an icon for the connection:
Name:
bootldr_md400
Icon:
< T | 3
[ ok ][ cancel |
Disconnected Auto detect  Auto detect CAPS |NUM | Capture | Print echo
Puc. 16 Co3nanue HOBOTO MOIKIIFOUCHHUS
R.] bootldr_rmd400 - HyperTerminal o | =@ |[=
File Edit View Call Transfer Help
D& 55 DB
ComectTo O
bootldr_md400
Enter details for the phone number that you want to dial:
Country/region: | Poccus (7) v
Area code: (383
Phone number: |
Connect using: [COM1 v]
[ ok ][ cance |
Disconnected Auto detect  Auto detect CAPS |NUM | Capture | Print echo

Puc.17 Bei6op nopTa ncnoabp3yeMoro Jis CBSI3U C paiiOMOEMOM
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1 bootldr_rmd400 - HyperTerminal o ll@| =]
File Edit View Call Transfer Help

((Croiicrea: com

MNapameTpsl nopTa |

Cropocts (Gut/c): 19200 -
By parrex: (8 -
YemocTs: [Her -

Cronossie Gurer: 1 -]
Ynpasneswe notokom: [Her -

[ BoccTaHoBuTe yMonyaHua J

[ 0K ][ Omvera Hﬂpvlmemm]

Disconnected Auto detect  Auto detect SCRC SAFS T NUM

Puc.18 YcranoBka mapamMeTpoB mopTa.

B mento Transfer/Send File yka3ars myTh K (paiiay NpomIMBKH paJloMOJEMa C pacIlIipeHUEM
.bin, BEIOpaTh MpoTokoa ooMeHa Xmodem (pucyHok 19).

1 bootldr_rmd400 - HyperTerminal o ll@| =]
File Edit View Call Transfer Help
ccccceecee
] Send File
Folder: C:\Users\mars_03\Documents\Atmel
Filename:
00_v8_0\mdm_main\Debug\md400c_v8_01.bin
Protocol:
Xmodem -
[ send J[ Gose |[ cancel |
Connected 0:01:05 Auto detect  Auto detect SCRC SAFS T NUM

Puc.19 Bei6op daiina u mpoTokoia mepeaadun

3aTeM MmojaTh Ha paguoOMOJIeM TUTaHWEe (TpU HEOOXOAMMOCTH, TPEABAPUTEIBHO CHSB), IS
BbI30Ba 3arpy3unka. O Havane padoThl 3arpy3uynka CUTHAIM3UPYIOT BCIBIIIKA KPACHOTO CBETOIMO/IA C
gacTotoi 2 't 1 cuMBOJBI «Cy - MpUTIalIeHne K Hayay oOMeHa, B OKHE TUTIEpTEpMHUHAIIA.
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B Teuenuu 4 ¢ mocne Hadanma paboTHI 3arpy3urka HadaTh nepenady daina npomuBku (Send)
(pucynoxk 20). IIpouecce 0OHOBIEHUS MPOLIUBKU PAAUOMOEMa, HHIUIIUPYETCS] YaCTHIMH BCIIBIIIKAMHU
KPacHOTO CBETOUO/IA.

1] bootldr_rmd400 - HyperTerminal (2= =]
File Edit View Call Transfer Help

D 8 D&

Cccceececeececeececec_

Xmodem file send for bootldr_rmd400

Sending:  C:\Users\mars_03\Documents\Atmel Studio\rmd400_v8_0\rmdm_main‘D

Packet: 128 Emor checking: CRC

Retries: 0 Total retries: 0

Last emor:

File: LCLLECEEELEEEER LT 15K of 29K

Elapsed: 00:00:12 Remaining: 00:00:11 Throughput: 1258 cps

[ Cancel ][ cps/bps

(ionne:ted 0:03:06 Auto detect 19200 8-N-1 - > NUM

Puc.20 IIpouecc nepeaaun ¢aiiina NpoIIUBKY B 3arpy3uuK paruomMoieMa
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3 Texunuyeckoe 00CayKMBAHUE U PEMOHT

3.1 O0mme ykazanus

3.1.1 Ilpm oskcrutyatauy B TOMELICHHHM C HOPMAJIBHBIMU KJIMMATUYECKUMH YCIOBUSIMHU
panuomoneM He TpeOyeT TeXHUYecKoro oOcmyxuBaHus. llpum skcrutyaramuu paguomMonemMa B
HETepMETUYHOM HCIOJHEHUH BHE MOMEIICHWH W B IMOMEIICHHAX C TOBBIIIEHHOH BIaXXHOCTBHIO,
3aHBIJ'IéHHOCTBIO, HCOTAIUIMBACMBIX ITOMCHICHUAX WU MMOMCIICHUAX C arpCCCUBHBIMU ITapaMU Tp€6yeTC5I
neproandeckas (1o Mepe 3arpsi3HEHUs) MPOTHPKa KOPIyca, JOCTYIHBIX MPHU pa30opKe ¢ MOMOIIBIO
OTBépTKI/I IjiaT u paS'béMOB paguoMoacMa BATHBIM TaMIIOHOM, CMOYCHHBIM CIIMPTOM.

3.2 [IpoBepka padoTOCNIOCOOHOCTH H3/1€JIHS

3.2.1 TIpoBeputb pabOTOCIOCOOHOCTH pPaAMOMOJEMa B JIAOOPATOPHBIX YCIOBUSAX MOXKHO C
MIOMOIIIBI0 BTOPOTO (3aBEOMO MCIPABHOTO) PagHoOMOJieMa U JBYX KOMITbIOTEpoB. Ilepen mpoBepkoit
Ha CBSI3b HEOOXOJJMMO YCTAaHOBHUTH B PaJMOMOJIEMax OJIMHAKOBBIC MapameTphl. [IpoBepKy Ha CBs3b Ha
HEOOJIBIIIOM PACCTOSHUM Uil MPEIOTBPALICHUS TEeperpy3ku MPUEMHUKA CIIEAYEeT MPOU3BOAUTH MPHU
OTKJIFOYCHHBIX aHTCHHAX.

3.2.2 PaboToCmoCOOHOCTh pagOMOJEMa YCTAaHABIMBACTCS IO BBIMOTHCHHIO WM CBOUX
GyHKIUH, T.e. MpuUéMa, Mmepelavyn JaHHBIX W MPOrpaMMHPOBaHUS. B cllyyae HEBBIMOJIHEHUS KaKOM-
6o w3 (yHkumi (QUKCHpyeTCcs HEUCIPABHOCTh pajuoMojzieMa. PEeMOHT paamomoneMa IO0JKEH
POM3BOJIUTHCS CICIIHATHU3UPOBAHHON OpraHnu3aluei.

3.3 IIpoBepka HCIPABHOCTH AHTEHHO-(PHIEPHOr0 TPAKTA

Yacto npuuMHON HEYNOBJIETBOPUTENBHON padOThl pPaAMOIMHUM SBJISIOTCS HEUCIPAaBHOCTH
anTeHHo-¢puaepHoro Tpakra (ADT). [Iposepky ucnpaBHoctd ADT IpOU3BOAST OCMOTPOM COCTOSTHUS
KOAKCHAJIbHOTO KalOess, COSAMHSIONIETO PAaTUOMOJIEM C aHTEHHOW (OCOOCHHO B MeCTax pas/eiKu
pa3bEMOB), a Tak)Ke COCTOSIHUS aHTEHHBL. B mepBoM NpUOIMKEHUH HCIPABHOCTH KOAKCHAIILHOTO
Ka0eJst MOXKHO OIPEAETUTh MYyTEM U3MEPEHUS COMPOTHUBIICHHUS LIEHTPAIILHOTO MTPOBOAHMUKA U OTLIETKU
kabenst ¢ momompio Tectepa. CONMpOTHBICHHE S3TUX IeNel JOKHO COCTaBJsATH JOJNH OMa.
[TpoBepsieTcst Takke OTCYTCTBHE 3aMbIKaHMSI LIEHTPAJBLHOTO MPOBOJHUKA M OIUIETKH Kabens,
COIIPOTUBJICHHUEC MMOCTOAHHOMY TOKY MCXKIY 3THUMHU LEIIAMH, U3MCPECHHOC ITPHU OTKJIIOUYEHHOU AHTCHHC,
nomkHO ObITh OKoso 10 kOM. HeoOxomuMo ydecTh, YTO BO MHOTHX QHTEHHAaX HMEETCS KOPOTKOe
3aMBIKaHUE [EHTPAIHHOTO MPOBOAHUKA U OTUIETKH KaOesl.

AHTEHHa He JIOJDKHA MMETh BUAMMBIX Ne(EKTOB U JOKHA UMETh KauyeCTBEHHOE COSAMHEHUE
U3ITy4yaTelis ¢ IeHTPaIbHbIM IPOBOJIHUKOM Kalels, a TaKKe MPOTHBOBECA C OIUIETKON Kabes.



