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UHTtepdenc GSM-wnro3a “Mepkypun-228”
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Jlnct yyéta Bepcun

Jata
11.08.05
13.08.05
21.08.05

17.10.05

1.12.05
20.12.05

[MpumeyaHus
WNcxopoHas Bepcust 4OKYMeHTa
BHeceH psg nameHeHun 1 4onosHEHNUN
McknoyeHo ynoMmMHaHne HEKOTOPbIX TOBApPHbIX Ha3BaHun. Mpu paspbiBe coeauHEHUS
nepBbI NHTEPENC HE MEHSIET CBOEr0 COCTOSIHUSA.
BHeceHo nsmeHeHne B hoopMaT OTBETA Ha 3anpoc HOMepa BEPCUN YCTPOWCTBA.
HasBaHnsi KOMMOHEHTOB NNLIEBOV NAHENWN 3aMEHEHbI Ha PyCCKOsi3blyHbIe. [lo6aBneHo
npunoxexuve 1.
[oKkyMeHT JOMNONHEH onncaHMem NakeToB BTOporo nopta. [lobaBneHo npunoxexue 2.
BHeceHbl nsMeHeHUs B Ha3BaHUe ycTponcTea. BBeaeHo orpaHnyeHne Ha pasmep
NakeToB.
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BBEJEHUE

[aHHbIN  OOKYMEHT onucbiBaeT BHELWHWUA BUL W (PYHKUMOHANbHOCTbL YCTPOWUCTBA
yaaneHHoro pgoctyna “Mepkypun-228”. Habop dyHKuMn ©n Haubonee BaxHble
napameTpbl 3aBUCAT OT BepcuMM MpOrpaMMHOro obecnevyeHnss MUKPOKOHTpornepa
ycTpouncTtea. NepeyveHb Bepcun MO npuBeneH B npunoxeHuu 1.

OBLUUE T10JIOXKEHUA

GSM-wnto3 “Mepkypun-228”" (nanee — npocto GSM-wnto3) npegHasHaveH anst obmeHa
AAHHBIMW B MAKETHOM peXume C YCTPOMCTBaMW, OCHALLEHHbIMW MOcneaoBaTerbHbIMM
nutepdencamm RS-485 mnun CAN. WHTepdbenchl nogaepxuBaroTcad Ha (OrU3nN4ecKom
ypoBHe. Mcnonb3osaH npotokon UART.

GSM-wwno3 npegocTasnseT JOCTyn K CeTU YCTPOUCTB ¢ uHTepdencamm RS-485/CAN no
OCHOBHOMY KaHany nogBwxHon cBa3un ctaHgapta GSM (kanan 9600 6og4), BeicTynasi npu
obmeHe nakeTamu B KadecTBe Befyulero yctpomctsa. ObmeH naketamun mexgy GSM-
LUSO30M M BEeAOMbIM YCTPOMCTBOM BEOETCH B CUMIMIIEKCHOM pexume “3anpoc-oTBeT” C
BO3MOXXHOCTbLIO Bbl6opa GBUTOBOM CKOPOCTU U3 CTaHAAPTHOrO psiaa ANns KaXxaoro nakeTa.

MHnuumnpoBaTb ceaHC CBA3M M MONyYnTb OOCTYN K MHTepdencam RS-485/CAN moxeT
noboe yCcTponcTBO, NpeaocTasnstolee BO3MOXHOCTb nepeaadn AaHHbIX N0 OCHOBHOMY
KaHany cucTemMbl NOABWXHOM cBA3M cTaHgapta GSM  (GSM-mogem, MOOBUMbHbIN
TenedoH ¢ nHTepdencom obmeHa AaHHbIMM).

GSM-wno3 He TpebyeT KOHurypaumm u rotoB K paboTe cpasy ke nocrne nogayu
NMUTaHNA U NOSydeHUs perucTpauumn y nposangepa noaBWKHOW cBA3WU. [lpusHakom
NoNyYeHUs perucTpaumm Crny>XuT nepmoanyeckoe cBeveHne ceetogmoaa “cetb’.
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HA3HAYEHUWE KOMIMOHEHTOB JIMLJEBOU NMAHEITN

GSM-wn3 “Mepkypuin-228” kpenutcsa Ha DIN-periky B BepTUKarbHOM MOMOXEHWUU
nocpeacTBoM KpenneHusa (KNuncbl), pacrnosioKEHHOro Ha 3adHen naHenu kopnyca.
CBepxy BHM3 Ha NULEBOKW NaHenun pacnonararTca:

» BY-pasbvem,

*  npuemMHuK SIM-kapThl,

= cBeTtoamog “cetb” (“GSM”),

= cBeToamog “‘nutaHue/nepepadva’ (“PWR/TX?),

" MepBbl pa3beM nocrefoBaTesibHOro MHTepgenca,
" BTOPOW pa3beM nocrnegoBaTesibHOro nHTepgenca,
* pasbem nutaHmna 220B.

BbicokoyacTtoTHbI pasbem Tuna RP-SMA npegHasHadeH gns nogkntoveHna k GSM-
W3y aHTeHHbl. COOTBETCTBEHHO, aHTEeHHa [JormkHa ObiTb npegHasHavyeHa And
MCNonb3oBaHUA B AnanasoHe yacTtoT ctanHgapta GSM (900/1800 M) n umeTb pasbem
Tuna SMA.

Pa3bem aHTeHHbI 40 yrnopa HaBMHYMBAETCS Ha pa3beM Wnto3a. CaMy aHTeHHy criegyeT
pa3MecTuUTb UCXOOSA M3 HAUNY4YLLMX YCIOBMUIA NpuemMa curHanoB 6a3oBbix cTaHuun GSM
(cMm. onncaHue HasHa4yeHus ceeTogmoaa “ceTb’).

MpuemHuk SIM-kapTbl NnpegHasHavyeH Ansa ycTaHoBkM TakoBon B GSM-wnio3 n coctouT
U3 OBYX 4acTewn: gepxaTtenss m cobCTBEHHO npuemHuka (cMm. pucyHok 1). lNMpuemHumk
OCHalLLleH KHOMKOW ANS U3BNEYeHUs aepxarensi.

PucyHok 1. lNpuemHuk n gepxaternb SIM-kapTbl.

SIM-kapTa nomeljaeTcs B gepxaTersib, KOTOpPbIA 3aTeM yCTaHaBNMBaETCH B NPUEMHUK
HaxaTmem OO ynopa. YcTaHaBnuBatb gepxartenb cnegyeTr SIM-kapton Bnpaso. Ons
M3BrevYeHns KapTbl W3 KOpnyca LWr3a Heobxogumo [0 ynopa HaxaTb OCTPbIM
npeagmMeToM (Hanpumep, LWapuKoBOM PYYKOW) Ha KHOMKY NpUeMHMKa 1 3aTeM MNOTSAHYTb Ha
ceb4 BbICTYNUBLUWUIA Kpan gepxaTens.
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[na HopmanbHOro dyHKUMoHNpoBaHma GSM-wnio3a HeobXxoaMMO BLINOMIHEHWE Tpex
YCNOBUM:

* Ha 6anaHce SIM-kapTbl OOMMKHO ObITb AOCTATOMHO CPeACcTB (cornacHo Tapudam
nposangepa),
*  dyHKuma 3anpoca PIN-koga gomkHa 6bITb OTKMOYEHA,

* no Homepy SIM-kapTbl AormkHa ObiTb BKNOYEHa ycryra “‘nepegada OaHHbIX MO
OCHOBHOMY KaHany 9600 6oa” (oHa e - “MOBWNbHBLIN oduc” M “gocTtyn B
MHTepHET NO OCHOBHOMY KaHany’, BO3MOXHbl WHble Ha3BaHus); B Yycryre
“AONONHUTENbHbIM HOMEP” He0BXO0AMMOCTb OTCYTCTBYET.

Ceetoanoabl GSM-wnto3a A0 COeOAUHEHUS U B MOMEHT coeauHeHnsa BenyT cebsi no
pa3HOMY, BbINOSHSAA ABONHYHO (OYHKLNOHANbHYI Harpy3kKy.

Mocne nogkno4veHnst aHTeHHbI, ycTaHoBkM B GSM-wnto3 rotoBon k paboTte SIM-kapTbl 1
BKINIOYEHNSA NMUTAHUS Ha NMUEBOW NaHenu 3aropaeTcd cBeToanoAd ‘nutaHue/nepenada’.
Momnmo curHanmsaumm wucnpaBHoCcTM uenen nutauma GSM-wni3a, ceBeToamon
‘nnTaHmne/nepegaya” otobpaxaeT xoq obMeHa gaHHbIMM MO NPOBOAHLIM MHTepdencam
RS-485 wn CAN: oTnpaBka NakeTOB COMPOBOXOAAETCA KOPOTKUMU MepLaHUSMU
(cBetoamop racHeT Ha 0,1 cekyHabl Yepe3 0,1 cekyHabl).

MpnbnnantenbHo 4Yepes 12-17 cekyHO nocne BKIYEHUs cBeToanon “ceTb’ HauynmHaeT
nepuoamyeckn 3aropartbCsi, YTO CBMAETENbCTBYET O GnarononyyHon pernctpaummn SIM-
KapTbl y npoBangepa u rotoBHocT GSM-wnto3a Kk pabote. [nutenbHoe OTCyTCTBUE
CBEYEeHMS MOXET yKasblBaTb Ha CIULIKOM Masblil YPOBEHb CUrHana B kaberne aHTeHHbI,
nnbo otcytcTBue rotoBHOCTU SIM-kapTbl kK paboTte. UTobbl MUCKMOYMTL NOLOGHYH
cuTyaumio Heobxoammo 3abnaroBpeMeHHO MPOBEPUTbH YPOBEHb CUrHana oT ©asoBown
CTaHUMKN npoBanaepa B MECTEe YCTAHOBKM aHTEHHbl yCTaHOBKOW SIM-kapTbl B 0ObIYHbIN
MOGBUNbHbBIN TENEOH.

[Mocne nony4yeHna perucTpaumMm CBeTOOMOA “CeTb’ CBETUTCA CepUsIMU  KOPOTKUX
MMNYNbCOB C NEPUMOAOM MOBTOPEHUSA cepui NpUBnM3nMTEnbHO ABe cekyHabl. B kaxgown
nocrnegoBaTesibHOCTU MOXET CcoAepXaTbCs OT OAHOW [0 nNATM Benblwek. Yucno
BCMbILLEK HAaNPsAMYH0 3aBUCUT OT YPOBHS curHana (cM. Tabnuuy 1).

Tabnuua 1. CooTBeTCTBME YMCna BCMbILEK CBETOANOAA

“GSM” n ypoBHS curHana B Touke yctaHoBku GSM-wwintosa.
4YMCIO BCMbILLEK | YPOBEHb

-80 ob n menee
oonee -80 nb
oonee -70 nb
6onee -60 ob
6onee -50 nb

A wWwN -

[Ona npuemnemoro kadectBa cBsA3n nocpeacteom GSM-wn3a  “Mepkypuin-228”
Heobxoaumo, 4Tobbl YpoBEHb pagnocurHana B BY-pasbeme yctponcTtea npesbiwan -80
Ab (He meHee 2 Bcnblwek). B npoTmBHOM cryvyae BepOATHbl HEYBEPEHHbIN AO3BOH U
YyacTble 06pbIBblI COEANHEHMS.
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C MmomeHTa yctaHoBneHus coegmHeHmst no GSM-kaHany n oo ero paspbiBa CBETOANOL
“ceTb” CBETUTCS MOCTOSAHHO, YTO CUrHaNU3upyeT o6 oTcueTe 3OMPHOro BPEMEHM.

Hwke ceetogmona “nutaHme/nepenada” pacrnonoXeHbl ABa 6-KOHTaKTHbIX TenedOHHbIX
pasbemMa nocregoBaTenibHbIX NPoBoAHbIX MHTepdencoB RS-485 n CAN.

Jinnnn RS-485 BhbiBeaeHbl Ha oba paszbema, YTO NO3BONSAET 00bLEeAMHATL YCTPOMCTBA B
ceTb NMHenHon TononorMm ©e3  MCNonb3oBaHUA  crneumanbHOro  KpOCCOBOro
obopynoBaHus. Ona aTux uenen MoxeTt ObiTb UCMOMb30BaH OObIYHLIN YOMNHUTENbHbIN
TeNeMOHHbLIN LLHYP.

Jinnnmn mHtepcperica CAN BbiBedEHbl TOMbKO HAa HWXKHUW pasdbeM. [JonofHUTENbHO Ha
KOHTaKTbl H/)KHErO pasbemMa BbIXOAAT NMMHUM TepMUHATOpa.

Jinnma “A” nHtepdgenca RS-485 coeanHeHa ¢ TpeTbUM KOHTAKTOM pasbemoB, “‘B” — ¢
yeTBEPTbIM. Hymepaunsa KOHTaKTOB NpuBeAeHa Ha pUCyHKe 2.

PucyHok 2. Hymepauums BbIBOAOB pa3beMOoB NocrefoBaTeribHOro nHTepdenca.

BHyTpn ycTtponctea nuHua “A” nogcoedmMHeHa K MOMOXUTENbHOMY MOMOCY MCTOYHUKA
nuTaHua apamBepa uHTepdenca uyepes conpotmBneHne HomuHanom 10 kOwm.
CooTBeTCcTBEHHO, NMHMA “B” nogcoeamMHeHa 4epes3 aHanormyHoe COMpoTUBMNEHME K
obwemy npoBogy. Hanuume ykasaHHbIX COMPOTUBNEHUA MNO3BONSET MNOAKNOYaThb
ycTponctBa K GSM-wnto3y 6e3 MCnonb3oBaHNA HAaBECHbLIX CONPOTUBIIEHUN ‘TIOATSXKA'.

JInnna “CANH” nntepderica CAN coegmHeHa CO BTOPbIM KOHTAKTOM HWXHETO pa3bema,
“‘CANL” - ¢ nateim. Mcnonb3oBaH MNPOTOKOST YHMBEPCASIbHOrO aCUHXPOHHOIO NpuemMo-
nepenatyuka (UART).
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[ononHutenbHo, K KOHTakTam 1 u 6 BTOpOro (HWXHero) pasbema noAKMHYEHO
cornacyiollee CconpoTmerneHve (TepMuMHaTop) C  OOMNOSIHUTESbHBIMU  HU3KOOMHbLIMU
COMPOTMBNEHNSIMM  ‘NOATSXKKW K  MOMCcaM NuTaHus  AdpamBepa. TepMuHaTop
ncnonb3dyeTcsa ANa cornacoBaHUsa umnegaHca nocneaHero B Lenu yCTponcTea u NUHUA B
cnyyae, ecnu cetb RS-485 umeeT 3HauuTenbHble pasmepbl (HECKOSIBKO METPOB W
bonee).

[na Ttoro, 4toOblI 3agencTBOBaTb TEPMUHATOP OOCTATOYHO YCTAaHOBUTb BO BTOPOW
pa3beM 6-KOHTaKTHY TernedoHHYI0 BUIKY RJ12 ¢ 3aMKHYTbIMW NapamMun KOHTakToB: 1+3,
4+6 (CM. NpunoxeHue 2).

Pasbem nuTaHua npegHasHadeH Ons NOAKMIOMEHUA  CTaHOapTHOro  6bITOBOro
SNEeKTPOLWHypa (He cregyeT nyTaTb CO LUHYPOM NepcoHarnbHOro komnbtotepa). GSM-
LWIM03 UMeeT TpaHCOPMATOpHbIM BNOK NUTaHua M gonyckaeT nogady nepemMeHHOro
HanpsbkeHust 220-240 BonbT ¢ YactoTton 50-60 Iu.
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NMOCJIEQOBATEJIbHOCTb NMPOBELEHUS CEAHCA CBs13U

lMocnenoBaTenbHOCTb CeaHCa CBA3M  MOXET ObiTb  NpogeMoHcTpupoBaHa 6es
NCNonb30BaHUs cneumanbHO paspaboTaHHOro nporpamMHoro obecnedeHus. Ons aTux
uenen A0CTaTOMHO MOAKMYMTL K MepCcoHanbHOMY KomnbtoTepy ntobon GSM-mopewm.
3atem Heobxogmmo 3anycTuTb nporpammy HyperTerminal, Bxogsiyto B CTaHOAPTHYH
noctaBky onepaunoHHbix cuctem  Windows  9x/2000/XP  (Iyck->INporpammebl-
>CtaHgapTHble->CBsasb->HyperTerminal) n  nNpou3BecT HACTPOWKY COEOUHEHUS.
Hanpumep (‘nonHbin’ RS-232):

2%

[1apareTpRl NOpTA

CropocTe [Gurdc):
EMTEl BaHHB: IE j
YeTHoCTE: IHe-r j
Cronoesle GWTEL |1 j
HnpaeneHue noTokom; I.ﬁ.nnapaTHl:ue j

BococTaHoEMTE YrADn4aHIKMA |

k. I OTt4eHa | nDHMEHHTbl

PucyHok 3. HacTtporikun nocnegosatenbHoro nHtepderica lNK.
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Ana Ttoro, 4ToGbI YybeauTbCsi B YCMELWHOCTU YCTAHOBOK [OCTAaTOMHO HabpaTb B
KOMaHOHOW cTpoke nporpammbl HyperTerminal

AT

N HaXaTb KnaBuwy <esoim> (CM. PUCYHOK 4).

Ecnu mogem nopgknioyeH npasurnbHO, B OKHe nporpammbl HyperTerminal noasutcs
cnepyrouiee:

#g com1_9600 - HyperTerminal i - 10| x|
Marn [pagka BEWwa BeizoeE [Mepesada  Cnpaeka
[|=| & EJ =) B
AT -l
0K
=
-
L] I I [
|E|:IEMF| NoAEnHHeHHA: 0i16:10 |F'.NSI |96IIIEI g-M-1 ,;;

PucyHok 4. KomaHga <AT> n oTBeT TepMuHana.

3atem cnenyet goxpgatbcsa pernctpaumm SIM-kapTbl B ceTu nposavgepa. Ha kopnyce
oonbwmnHcTtBa GSM-TepmMmHanoB umeeTcs cBeToanoa uHaukaumm pernctpaumn. OO0
YCNELWHOCTN permcTpauum MOXHO CyanTb No NEpMogMYeckMm BCMbllKaMm cBetoguoda. B
cnyyae ucnpaBHOCTU MoaeMa, Hanuuusa cpeacts Ha SIM-kapTe un OCTaTOYHOrO YPOBHSA
curHana B MecTe pasmelleHusi npobnem c pernctpaumen 6biTb HE OOMKHO.
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[ononHnteneHO B YCMELHOCTU perncrpaumm MoxHo ybeauTtbcs, Habpas B KOMaHOHOM
CTpoke <AT+CREG?><BBom>. [locrneayeTt oTBeT (CM. pUCYHOK 5):

+CREG: n,stat
OK

#g com1_9600 - HyperTerminal __ - 10| x|
Marin Mpagka Ewa Beizoe MNepeaada  Cnpaska
[|=| & EJ =01| F

AT ]

1] 4

AT+CREG?

+CREG: 0,1

0K

—

I _>I_I
|E|:IE!MF| NoAKIHYEHHA: 0030022 |.C'.r'-.ISI |96IIIEI 8-M-1 ,.y:

PucyHok 5. OTBeT Ha KOMaHay <AT+CREG?>.

VimeeT 3HayeHne napameTp stat:

stat OnucaHue
0 YCTpongTBo HEe 3aperecTpuMpoBaHO WM He MbITaeTcs UCKaTb CUrHan
©a3oBow cTaHLuK
1 YCTpPOMCTBO 3aperecTpmMpoBaHo B 'AOMaLLHER' ceTH
2 YCTpPONCTBO HE 3aperecTpMpoBaHO, HO MbITAaeTCsA HaWTU CUrHan

©a3oBon cTaHUMK

3 B pernctpauumn otkasaHo
Cutyaums He onpegeneHa
5 YCTponcTBO 3aperecTpupoBaHo, POYMUHT
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Mocne ycnewHon pernctpaumm MOXHO NMPUCTYNUTb K YCTAHOBMEHWUIO coeauHeHus. [Ons
9TOro JOCTaTOMHO HabpaTb B KOMaHAHOW CTPOKe <ATD><HoMep><BBOI> (CM. PUCYHOK
6).

#g com1_9600 - HyperTerminal i
Marn [pagka BEWwa BeizoeE [Mepesada  Cnpaeka

=3 ﬁigﬂ 0| E| B

AT [
0K

AT+CREG?

+CREG: 0,1

0K
ATD892001 73781
NO CARRIER

I
- o

|E|:IE!MF| NoAKIHYEHHA: 0030022 |.C'.r'-.ISI |96IIIEI 8-M-1 ,.y:

PucyHok 6. OTBeT Ha KOMaHOy <AT+CREG?>.

30ecb <uomep> 03HavaeT Homep SIM-kapTbl, ycTaHoBneHHon B GSM-wnto3. OTBET Ha
komaHgy Habopa Homepa 06blMHO npuxogut B TedeHne 15-30 cekyHa M MOXeT
NPMHMMAaTb OAHO U3 TPeX 3HAYEHUN:

1. BUSY

2. NO CARRIER

3. CONNECT 9600

[MepBbIi OTBET ManoBepoATeH M O3HayaeT 3aHATocTb GSM-wn3a (To ecTb, Ha Hero
yXe KTO-TO 3BOHUT).
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BTopo oTBeT npuxoauT OOCTAaTOMHO YacTO W O3HA4aeT HeydayHyk MOonbITKy
coegnHeHuns. CywecTBylOT pasnunyHble MNpuyMHbl OoTBeTa ‘NO CARRIER’. Haubonee
BEPOSATHbI:

1. cnewka (nocne nogayv NUTaHNSa pernctTpaums ewe He nosnydexa),

2. nnoxuve YycnoBusi npuvemMa B TOYKe pasmelleHns mogema (Manbli ypOBEHb
curHana, nnbo nHtepdepeHums),

3. BpeMeHHas neperpyska nu6o oTka3 B OOCMyXWBaHWM CETU COTOBOW CBA3W (MO

MHOXECTBY MpPUYMH, B TOM 4uCNE WU3-3a 3aLEPXKA MOAKMYEHUS YCNyru
“MoBMNBHBIN O0hunc’),

4. nnoxuwe ycnoeusi NMpuema B TOYKE pasmelleHusi, Mnbo OTCyTCTBME perncrpauuun
GSM-wwno3a (B ToM vncne ns-3a pyHkuum PIN-koga),

5. HewncnpaBHOCTb, MM6o oTcyTcTBME NUTaHna GSM-wnto3a.

B cnyyae npuxoga ortBeta ‘NO CARRIER’ HeobGXxoguMmo MNOBTOpUTb KOMaHZy Habopa
HOoMepa. YacTble OTKasbl B COEAUHEHUN FOBOPSAT O HU3KOM YPOBHE CUrHama Ha Bxoge
OAHOrO0 M3 OKOHe4HbIXx YycTponctB GSM-nuHun. B aTtom cnyyvae pekomeHayetcsa
nccnegoBatb YCTOMYMBOCTbL COEAMHEHNSA B 3aBUCMMOCTUM OT MECTOMOSIOXKEHUS aHTEHH,
N, ecriv HeobxoanMMo, CMeHUTb NpoBangepa ycnyr MOOUneHON CBA3N.

O6 ycnewHoM CoeaMHEHUN CUrHanNmM3upyeT npuxong oTBeTa ‘CONNECT 9600°. C atoro

MOMEHTa BO3MOXEH OOMEH AaHHbIMWU MeXay NepcoHanbHbiM KomnbtoTepoM u GSM-
LLITHO30M.

=10l x|

"::'i‘, com1_9600 - HyperTerminal

Marin Mpagka Ewa Beizoe MNepeaada  Cnpaska

AT+CREG?
+CREG: 0,1

0K

ATD892001 73781
NO CARRIER
ATD892001 73781
CONNECT 9600

NO CARRIER

_
KN Jfﬂ

|Epem;| noArnmdeHna: 003022 |.ﬁ.NSI |9EuIIIIZI 8-MN-1 ‘_._f,:

PI/IcyHOK 7. Hayano coeguHeHuns u ero 3aBepLlieHune.
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Mpumep c ucnonb3oBaHuem nporpammbl HyperTerminal npuBeneH Kak BO3MOXHOE
CpeacTBO TectupoBaHus pabotocnocobHoct GSM-nnHuu. MNMockoneky “Mepkypuin-228”
paboTaeT TONMbKO B MakeTHOM pexunme, 0ObMeHATbCA C HUM MHpopmaunen onmcaHHbIM
crnocobom He NpeacTaBnAeTCs BO3MOXHbIM.

3aBeplUeHne ceaHca CBA3M BO3MOXHO Tpemsi crnocobamu (He cumTasi OTKITHOYEHWUS
nutaHns GSM-mogema):

1. Hmyero He genatb,
2. KOMaHOow paspblBa COeaNHEHUS,
3. nuHmen DTR nocnepoBaTtesibHOro MHTepenca ¢ KOMMNbOTEPOM.

MepBbin cnocob sBnseTcs NPAMbIM CNeaCTBUEM MAKETHOrO pexmnma obMeHa OaHHbIMM.
GSM-wno3 oxungaeT npuxoda NakeToB no paguokaHany B TedeHue 30 cekyHa. [pwu
NpuXo4e Kaxgoro HenoBpPeXOEeHHOro naketa TtammayT npogrneBaetcd. [1o ncredeHuto
YKa3aHHOrO BpEeMeHUW YCTPOMCTBO CaMOCTOSATENbHO paspbiBaeT CoeanHeHne BO
n3bexxaHne HEKOHTPONMPYEMOro pacxoda cpeacTB Ha 6anaHce SIM-kapTbl.

BTopon cnocob6 nossonseTr He goxuaatbcs ucredenmss 30-cekyHaHoro Tammayta. OH
Hanbonee yHuBepcaneH, Tak Kak He TpebyeT Hanuuma B WHTepdence nUHUA
annapaTHOro ynpasSieHUsl MOTOKOM, YTO 4acToO MMeeT MeCTO B COTOBbIX TesiedpoHax
ctaHgapta GSM.

[ns nporpaMMHOro paspbiBa COeguMHEHUs1 HeobxoaMMo HabpaTb B KOMaHAHOW CTpoke
nocrnenoBaTeNbHOCTb M3 TpeX Tak Ha3blBaeMbIX escape-CYMBOJIOB M KOMaHAbl pa3pbiBa
COedVHEeHUs: <+++><ATH><esom>. [lpn ycnewHom 3aBepLleHUn ceaHca cBsizu GSM-
MOoZeM BOo3BpaLlaeT <OK>.

TpeTtuit cnocob BO3MOXEH TOMNbKO Npu Hanudmn y GSM-mogema nonHoro 9-KOHTaKTHOro
nHTepdenca RS-232 n nogaepxke komaHabl naMmeHeHna yHkumm nuHnum DTR (‘AT&D’).
MpeoBapuTenbHbi BBOA4 KOMaHAbl M3MeHeHust yHkuun nmHmmn DTR (mo HabGopa
HOMepa) NO3BOMSET  3aBepWUTb CeaHC CBA3WM  NPOCTbIM  OCBOBOXAEHMEM
nocnegoBaTenbHOro MHTepdenca KomnotoTepa (NMUKTOorpamMmma ‘paspbiB COEQUHEHUS' B
cny4yae nporpammbl HyperTerminal).

[na ncnonb3oBaHWAa B NporpaMMHOM obecnevyeHnn obMmeHa gaHHbiMu Yepe3 GSM-wwinio3
“Mepkypuni-228” Hanbonee NnoaxogaT BTOPON 1 TpeTun metogpl. [pn aTom Heob6xoammo
y4uTbiBaTb BO3MOXHble oTnnymnsa B coopmaTte AT-komaHg GSM-TepMuHanoB pasnnyHbIX
npounssoguTenen.
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MEXAHU3M BY®PEPUSALINN

B uenax Hambonee nOMHOrO WCNONb30BAHUA MNPOMYCKHOM CMOCOOHOCTU O6bIYHOrO
rosilocoBOr0 KaHama cuctemMbl noaBukHoM cBA3M cTtanHgapta GSM B GSM-wntosax
“‘Mepkypun-228” peanunsoBaHbl MeXaHW3Mbl MHKancynsumm un Oydepusaumm nakeToB
OaHHbIX, NepeaaBaemMbix B 060Mx HanpaBrneHusx.

Bce naketbl Hanpaesndemble B GSM-wno3  OOmMKHbl  OblTb  3aKMOYEHbI
(MHKancynMpoBaHbl) B chneumarnbHble TPaHCNOPTHbIE nakeTbl. dopmMaTt TPaHCNOPTHbIX
MakeToB OMuCaH B criegylowen rnase. AHaANoOrMyHo, UHKancynauum noaBepraTcs Bce
nakeTbl, HaNpaBnNseMbl€ LUA30M YCTPOMUCTBY, MHULMNMPOBAaBLLEMY COEANHEHNE.
Momnmo TpaguMuMoOHHOW N4 3arofioBKOB MHOpMauuM O ANvHe rnepefaBaemMoro naketa
N HanMyusa nonen KOHTPONSA LEeNOCTHOCTU MHGOPMaLUMU Kaxabl TPAHCMOPTHbLIA nakeT
COAEPXMUT NOeHTUdMKaTOpP 1 HOMEpP NopTa, N0 KOTOPOMY HanpaensieTcsa 3anpoc.

B kavectBe maeHTudumkaTopa BbiCTynaet 2-6aMTHbIN HOMep nakeTa. 16-6uTHbI none
Homepa obpasyeT npocTpaHCTBO M3 65536 HOMepPOB, YHUKANbHO MAEHTUULMPYIOLLMX
TpaHCMNOpTHbIE NakeTbl. Homepa nakeToB 3anpoca 1 oTBeTa NOEHTUYHDI.

PasymHOe Ha3HayeHMe HOMepoB MO3BONSAET oOnepaTMBHO OOHapyXmBaTb akT
MCYE3HOBEHUS TPAHCMOPTHbIX MakeToB BCNeacTBMEe WX noBpexaeHua. Haobopor,
Npuxog TPaHCNOPTHOro NakeTa ¢ 3agaHHbIM HOMEPOM MO3BONAET OQHO3HAYHO CyauTb 06
yCneLwHoM 3aBepLueHnn npouenypbl “3anpoc-oteeT”. Takum obpa3omM, HOMep BbICTynaeT
B KayecTBe wuaeHTMdMKaTopa napbl NakeToB 3anpoca M oTeBeTa. PaspaboTtymka
nporpaMMHoro obecnevyeHuss onpoca YCTPOWUCTB, MOAKIOYEHHbIX K GSM-wnio3ay
pPEKOMeHOyeTCsl HadHa4YaTb HOMepa LMKIMYECKN B MOPSiAKE BO3paCTaHUS.
[ononHMUTENbHO 3arofloBOK TPAaHCMOPTHOrO MakeTa COAEPXUT HOMep nopTa, no
KOTOPOMY HanpasnsieTcs 3anpoc. Hanuuve Homepa nopTa B 3arosfioBke MNo3BoSiseT
pasfnenatb eauHbIA NOTOK 3anpocoB MeXAY HECKONbKMMU annapaTHbIMU U JTOrMYEeCKUMU
nHTepdencamum. B “Mepkypun 228” Hyneson NopT 3akpensieH 3a cammm GSM-Lwino3om,
nepsbi n BTopon nopTbl — 3a RS-485 n CAN uHTepdgencamm coOTBECTBEHHO.

Hymepauua  TpaHCNOpPTHbIX  MNakeToB  MO3BONSET  3a4elCTBOBaTb  MeXaHu3M
bydepmsauymmn. GSM-wnio3 HakannMBaeT npuwealuMe no paguokaHany TpaHCnopTHbIe
nakeTbl BO BXogHOM Bydepe. Coaepxmmoe TpaHCMOPTHBIX NakeToB nocriefoBaTesibHO
N3BMNeKaeTcs W HarnpasnseTcsa B 3afaHHbln 3arofloBkoM nopT. OTBeTHble nakeTbl
WHKancynupylTcs B TPAHCMNOPTHbIE C TEMU Xe CaMbiMW HOMepamKn MakeTa u nopta, u
3aTeM OTnpaBnaAlTCa obpaTHO NporpamMmme onpoca.

Bydepusaums He HapylwaeT nocnenoBaTenbHOCTU OEACTBUA MO OTNpaBKe 3anpocoB U
OXMAAHWIO OTBETOB Ha HuX. LLUN3 MOXeT npuHMMaTb Kak OTAernbHble 3anpochl, Tak U
rpynnbl 3anpocoB. Vcnonb3oBaHne Oydepusaunmnm pesko CHuKaeT MnoTepu CKOpPOCTU
nepegayn AaHHbIX, UMEKLMX MECTO M3-3a 3a[epPXKU pacnpocTpaHeHuss nHdopmMaumm
no kaHanam GSM-onepatopos. [lporpamma onpoca MOXET OTNpaBnATb NocrneaywLlmne
3anpochbl, He AOXMOAsCb Npuxoda OTBeTa Ha Tekywme. BaxHO nuwb KOHTPONUpoBaTb
CYMMapHbI pa3Mep TPaHCMOPTHbLIX MakeToB 3anpOCOB, Ha KOTOpPblE elle He MNoslyyYeH
otBeT. BenuumHa ponyctMMoro cymmapHOro pasmepa 3anpocoB paBHa pasmepy
npuemHoro 6ycgepa GSM-wwnto3a n ykasaHa B [punoxeHun 1.

BHUMAHUE! Pasvep naketoB, nogaepXuBaeMblX YCTPOMCTBOM, OrpaHUYeH.
NHdopmaums no makcumanbHO SONYCTUMOMY pasMepy MakeToB Takke fnpuBefeHa B
MpunoxeHnn 1.
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lMocne oTnpaBkM COOEPKMMOrO TPAHCMOPTHOrO MakeTa 3anpoca no 3agaHHOMY MOpTy
BKIOYaeTCa Tanmep OXuaaHus npuxoga nepsoro 6amta oTBeTHOro naketa. NcrteyeHune
Tanmayta oxugaHus oTteeTta (cmoTpu ‘TlakeTbl wni3a’) no 3agaHHOMY MOPTY
paccmaTpuBaeTcsd Kak yTteps 3arnpoca. B aTtom cnyyae wnwo3 Bo3Bpallaet
3anpalumBaroLLen nporpaMmme nycTon TPaHCNOPTHbIA NakeT C TEMU XXe HOMepaMn nakeTta
M nopTa, YTO 1 3anpoc U NPUCTYNaeT K OTNpaBKe o4YepeHOro 3anpoca U3 oyepeau.
lMocne npuxoga no 3agaHHOMYy nopTy nepBoro 6GanTa W3 3aBepluiaeT oTcYHeT
'TaimayTa nepBoro 6anTta’ U nNpucTynaeTt K OTcYeTy ANUTENbHOCTU Mnay3bl C MOMEHTa
npuxoga nocnegHero. lNpu3aHakoMm npuxona KOPPEKTHOro OTBETA ABMSAETCH NPEBbILLIEHNE
naysbl Mexagy npuHATLIMM GanTamu 3agaHHOM BennynHbl (cMoTpuy ‘TlakeTbl wnio3a’).

OI'IpaLLII/IBaI-OLLI,aﬂ nporpamMmmMma  OoJiKHa oXunaaTtb oTBeT LuSro3a B Te4dyeHue
YCTaHOBJIEHHOIoO MHTEpPBalia BPpeMEHW. Mo ucTeyeHnto aToro MHTepBana 3anpoc MOXHO
cHnTaTb YTEPAHHbIM U Nepenatb NOBTOPHO. B Cliy4dae cBoeBpeMEHHOro rnpmuxona oTBeTa
COOTBeTCTByPOUJ,I/Im eMy 3anpoc cnegyeTt UCKIMK4YnUTb U3 o4vepenn 3arnpocos.

MexaHnam Oydbepusaumm [OMKEH WCMNOMNb30BaTb OKHO 3anpocoB  (PUKCUPOBAHHOIO
pasmepa (cmoTpu puc. 8). Pasamep okHa paBeH pasmepy npuemHoro oydepa GSM-
LIo3a.

onpawuBaemMoe - —6— o P —— = — — = ‘
r—— = = 1 | ¥%eg OKHO ovyepeab

| <—D4\ L | } }A\ L1 1]
\ | cetb . GSM- ! \
| RS485 | vy | KkaHan oy 3 |
| ] i ‘>D | L»D» npvweaLwmnn nakeTt |
YyCTPOUCTBO GSM-wnio3 onpawuBalroLwas nporpamma

PucyHok 8. Jlornyeckasi opraHnsayus notoka ‘3anpoc-oTseT'
Ha npumepe nepsoro nopta (RS-485)

OnpawwuBatowaa nporpamma ¢opMmmpyeT oyepenb 3anpocoB. 3anpocbl U3 ovepean
pasMeLLaTcsa B OKHe nepedays W OOHOBpeMeHHO nepepartca no GSM-kaHany.
Mporpamma npous3BOAUT nepegayvy A0 3anofHeHus OkKHa (daktudeckn — Oydepa
LUt03a) U 3aTeM NepexXoanT K OXMAAHUIO OTBETOB. [puweawmnin B 0TBET TPAHCMNOPTHbIN
nakeT NPoBepsAeTCs Ha LeSfIoOCTHOCTb, U3 HEro U3BfiekarTca JaHHble. 3aTeM ero HoMep
CpaBHMBaeTCA C HOMepaMu 3anpocoB B OKHE W, B Cryvyae coBMnageHus,
COOTBETCTBYIOLLMIA 3anpoc UCKroyaeTcd. B criydae Hanuuua OoCTaTOMHOro Mecta B
OKHe, B HEro nomMeLlaeTcs ovyepeaHon nakeT 3anpoca. Homepa naketam pekomeHayeTcs
npuceamBaTb LMKIIMYECKN, B NOpAAKe BO3paCTaHUA.

3anpocskl, npuweawmve B GSM-wnio3, pasmewarTcsa B ero npuemMHomMm 6ydepe.
CoBnageHne pasmepa OkHa C pa3MepoM npuemHoro Bydepa rapaHTMpyeT OTCyTCTBME
nepenonHeHus nocrnegHero. OTBEThbI, NpUXO4sALIME OT ONpaluMBaeMoro yCTpOWCTBa no
3aJaHHOMY MOPTY, MWHKANCyNMPYlTCA B TPAHCMOPTHblE MakeTbl M OTNPaBnstTCA
onpawwusatwen nporpamme no GSM-kaHany.
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Mo saBeplieHuo npuxoda oteeTa GSM-wno3 cpasy xe npucTynaeT K nepepade
odyepedHoro 3anpoca, OcBoGoxaas MecTo B npueMHoM 6ydepe. OnpaluvBaroias
nporpamma nosny4yaet uHopMaumio o6 3TOM Mocrne npuxoda KOPPEKTHOro oTeeTa U
yOoaneHuss M3 OKHa COOTBETCTBYIOLIEro emy 3anpoca. [anee npouedypa onpoca
NPOAOMKaeTCA pasmeLLeHeM B OKHe o4epeHOoro 3anpoca.
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TPAHCIIOPTHBIE MAKETbI

O6bmeH paHHbiMm ¢ GSM-wnto3om  “Mepkypuin-228” 1 gpyrumm  yCTPOMCTBaMM,
NOAOKITIOYEHHBIMU K €ro nocnegoBaTtenbHOMY MHTEpPdENCy, OCYLECTBASETCA B NaKETHOM
pexume. B Lenax yBenudeHus npornyckHOM CnocoBHOCTM KaHana B pexume “3anpoc-
OTBET” U MOBbILLEHNA HaOeXHOCTM obMeHa OaHHbLIMU BCe NakeTbl, NepegaBaemble Mo
cetm GSM, pgomkHbl nNomMewatbCa B  CrleunanbHble  TPaHCMOPTHbIE  MaKeThl.
MHkancynsuma gencTByeT Ha yyacTke OT onpaiuvBatollen nporpammbel 1 GSM-mogema
no GSM-wnio3a; en noaBepralTCa BCE MaKeTbl, HE3aBMCUMMO OT uxX dopmata W
HasHadeHnsa. dopmaTt TPaHCMNOPTHbIX MNAKETOB MMEET CheaylLlylo CTPYKTypy (CMm.
Tabnuuy 2):

Tabnuua 2. dopmaTt TPaHCNOPTHbLIX NAaKeTOB (3anpPoChbl U OTBETHI)

none nakera AMMHa
(B mopsigke nong NMPUMEYHAHUNA

crnepoBaHus) (6anTbl)

24-x 6uTOBasi KOHTPOSibHAs CyMMa 3arofi0BOYHOWN YacTu
naketa (nong NUM+LEN+PORT). Anroputmbl

CRC24 3 BblumcneHns CRC24 npusegeHsl B CRC24.c u
CRC24.MSP430.asm.
NUM 2 Homep nakeTa (0..65535)
LEN 2 AnvHa nonesHon Harpy3km naketa (0..65535) B 6antax
PORT 1 HOMeEp nopTa
PAYLOAD LEN  nonesHaqa Harpyska naketa nepemMeHHOW ASIMHbI
CHECKSUM 1 (cymma Bcex 6antoB nona PAYLOAD - 1) mod 256

Bce nonga naketa nepegatotca mnagwmm 6antom snepeq. KoHtponbHas cymma CRC24
Boluucnsetca ot Tpex nonen (NUM, LEN wu PORT) u ob6pasyer Bmecte C
nepevncrieHHbIM1U NonsiMM 3aronoBoK. PakT coBnageHUs KOHTPOSbHOW CYyMMbl MOXET
CNYXXUTb NPU3HaAKoM OOHapyXeHWUs 3arofioBka TpaHCMOPTHOro naketa. McxoaHbln kof
YHKUMA pacdeTa KOHTPOSIbHOM CyMMbI BbIFNIOXXEH B OTKpbITbIM AocTyn Ha cante OO0
‘©Oupma MHKoTekc” B pasgene “[JOKymMeHTaumMsi U TeCToBble MporpamMmbl AN CUCTEMDI
cbopa gaHHbIX MO CMoBOM ceTun”.

CornacHo dopmaTy MakcumanbHas [ffvHa TPaHCMOPTHOrO nakeTa oOrpaHuMyeHa
65535+9=65544 6Gantamun. PeanbHO AnNuHa He MOXeT npeBbllaTb MakKCUManbHO
ponyctumoro 3HadeHmsa (cm. “lMpunoxenne 1. Bepcumn T110”7). CoOOTBECTBEHHO,
MaKkCUMarsnbHbI pasMep MOMEe3HON Harpy3ku He [OOSDKEeH MpeBblllaTb MakCMMarnbHO
AONYCTUMBIN pa3mMep naketa MMHyc 9 6anT Ha 3arofloBOK U KOHTPOSbHYIO CYMMY.

KoHTponbHas cymma CHECKSUM naketa paccumTbiBaeTcsi kak cymma Bcex GanTos
NoNe3Hon Harpyskm no moaynto 256 MuHyc oguH. To ecTb, KOHTPONbHas cymma GanToB
AAh 1 BBh pasHa:

(AAh + BBh + FFh) & FFh = 64h
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Homep naketa NUM — 4ncno, yHukanbHbIM 0b6pa3omMm naeHtTudumumnpytolee napy naketos
3anpoca u oteeTa. lNpuem 3anpawmBaroWUM YCTPONCTBOM HEMNOBPEXAEHHOro nakeTa C
HOMEpOM, COOTBETCTBYIOLLMM HOMEpPY 3anpoca YcChnewHbiM o6pa3oMm 3aBepliaeT
npouenypy 3anpoca/otseTta. OTcyTCcTBME OTBEeTa C HOMEPOM 3anpoca B TeyeHue
CPaBHUTENBHO ONUTENBbHONO MHTEpPBana BPEMEHN MOXET roBoputb 06 yTepe naketa u
HeobXxooMMOCTU MOBTOPHOW nepedayn 3anpoca. [1pocTpaHCTBO HOMEPOB MaKETOB
(0..65535) pekomeHayeTcs MCNONBb30BaTh LIMKIMYECKUN, B NMOPSIAKE BO3paCTaHUS.

Homep nopta PORT kocBeHHbIM 006pa3oM BbICTynaeT B KayecTBe Tuna naketa u
XapakTepusyeT UHTepgenc, no KoTopomy cnegyeT Hanpasutb 3anpoc. B GSM-wnto3se
“Mepkypunin-228” 3ape3epBnpoBaHbl BCe HOMepa NopToB, cTapLle 2-ro (cM. Tabnuuy 3).

Tabnuua 3. Homepa noptoB “Mepkypuin-228”

nopT onucaHue
0 NHTepdenc wnosa. Mcnonbayetca ana obMeHa aHHbIMW CO LLUFHO30M
N HACTPOWKN UHbIX MHTEP(ENCOB.
1 MocnepoBaTtenbHbIn MHTEPdEeNc RS-485. Bce 3anpockl No aTomy

nopTy oTnpaensaTcsa B ceTb RS-485 cornacHo HacTponkam,
caenaHHbIM No nHTepdgency wnosa (NeO).

2 MNocnepoatensHbIin UHTEepderic CAN. Bce 3anpockl no aTomy nopTy
otnpaensatoTcs B ceTb CAN cornacHo HacTponkam, caenaHHbIM no
nHTepdency wnw3sa (NeO).

3..255  3BapesepBupoBaHo.

MakeTbl, NpULWEALINE B 3ape3epBMPOBaHHbLIN NMOPT, UTHOPUPYIOTCS.
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MAKETbI YIPABJIEHUST GSM-LUJTO30M “MEPKYPUU-228"

[MakeTbl, HanpaBnaemble B NOopT HoMep 0, npegHasHa4vyeHbl camomy Wno3y. Vx pasmep u
Xapaktep onpegenstTca 6anMToM Tuna, C KOTOPOro HauyMHaeTcsl nofie3Has Harpyska
nakera.

B 3aBucumMoCcTM OT BepcuM MPOLUMBKU YCTPOWCTBO MNoOAAEpPXMBaeT psg MakeToB
yrnpasneHnsa n3 crieytoLlero cnmcka:

YTeHne BepCun NPOLUNBKM YCTPONCTBA,

yYTeHune cocTosAHnA nHTepdenca Net,

yCTaHOBKa cocTosaHuns nHtepdenca Ne1,

YTeHne coCcToAHUA nHTepdenca Ne2,

yCTaHOBKa COCTOSIHUA uHTepdenca No2.

arod~

[MakeT 4TeHWa Bepcun NPOLUMBKM nogaepxuBaeTca Bcemn Bepcusamu GSM-wnio3sa.
OcTtanbHble nakeTbl nogaepxusaroTca cornacHo MNpunoxenuto 1 (“Bepcun MNO”).
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1. Tun naketa 80h (4TeHune Bepcumn NO/RSSI/BER).

norne 3Ha4veHune none 3Ha4veHne an/IMeLIaHI/IFI
TYPE 80 TYPE 80 TMN NakeTa
- - FVER ok Homep Bepcum MO wno3a
- - RSSI bl YPOBEHb CUrHana Ha Bxofe NpYeMHMKa LLI3a
_ _ BER *Hk YCMOBHasi BENUYMHA YaCcTOThl GUTOBLIX OLLINGOK
NPUHMMAEMOrO LLII030M NOTOKa JaHHbIX

3aecb 1 ganee “-” o3HavaeTt OTCYyTCTBME NONA B nosie3Hom Harpyske naketa.

RSSI ypoBeHb, AbM
0 -113, unn meHbLue
1 -111
2...30 -109...-53
31 -51, unu 6onbLue
32-255 ownboYyHas BenMYnHa

Mpumep: B GSM-wnio3 Hanpaensetca nakeT Ne0 ¢ 3anpocom HoOMepa Bepcun
npowmnskn. Bo3Bpalwlaemble 3Ha4YEHNS:

e Homep MO - 01,

e RSSI-10(-93 gb),

e BER-99.

MHkancynupoBaHHble NakeTbl, HA4YMHas ¢ mnaguwero 6anra:
e 3anpoc— [2D B2 20 00 00 01 00 00 80 7F]lh,
e oOTBeT— [AB 49 25 00 00 04 00 00 80 01 OA 63 ED]h.

00O NHKOTEKC, 105484, r.Mocksa, 16-5 MapkoBas, 26 21



|
Wooo nkorexc

2. Tun naketa 01h/81h (3anucb/dYTeHne coctosHusa nopta Net).

MakeTr TMna 01h HanpaenseTca B HyneBoW MNOPT (WNH03), U MNO3BONSET WU3MEHUTb

HacTpouku nepsoro nopta (RS-485).

none 3Ha4vyeHune none 3Ha4vyeHune NMPUMEYAHUA
TYPE 01 TYPE 81 TMN NakeTa
UART b UART ok HaCTpOIiKM NocrefoBaTensHOro NHTepdeiica
WAIT WAIT e TavmayT npornycka naketa
PAUSE PAUSE *kk naysa 3aBepLUeHUs1 nakeTa

Maket TMna 81h HanpaBnseTca B HyneBow nNOpT (LMK3), M MO3BONAET NpoYnTaTh

TeKyLLMe HacTponKn nepBoro nHTepgenca (RS-485).

nore 3Ha4vYeHne none 3Ha4vYeHne NMPUMEYAHNA

TYPE 81 TYPE 81 TMN NakeTa
- - UART oxx HaCTPOWKM NocreoBaTenLHOro MHTepdeiica
- - WAIT ok TalimayT nponycka nakeTa
- - PAUSE el naysa 3aBepLUeHNs nakeTa

Mone UART anuHon oguH ©6anT, cooepXXMT HACTPOMKM pm3nMyeckoro uHtepdenca, u

camo pasfenseTca Ha HeCKonbko nonen. Ero cTpyktypa npencrasneHa B crnegyowen

Tabnuue.

nosuuus, omut HasHaueHne AnanasoH 3Ha4YeHUn

0-3 6uTtoBas ckopoctb | 0, 13, 14 1 15 3ape3epBnpoBaHbI.
OcTanbHbIM 3Ha4YE€HMSIM COOTBETCTBYHOT
CKOPOCTHU, NpuBEAEHHbIE B CrieayloLlen
Tabnuue.

4 AnvHa cmmBona 0 —7 6buTtos, 1 — 8 butoB

5 yucno cton-6utoB 0 —oauH, 1 — aBa

6 TUN YETHOCTU OTO none MMeeT CMbICI TOSMbKO B Cryyae,
€Cnn yCTaHOBMNEH BUT NPOBEPKN YETHOCTW.
0 — HeYyeTHOCTb, 1 — YETHOCTb

7 npoeepka YeTHocTn 0 — He npoBepsieTcs, 1 — npoBepseTcs
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\ CkopocTtu, nogaepxmBaemble nepBbiM NHTepchencom

HoMep CKOpoCTb, 604 HoMmep ~ cKopocTb, 6oa
0 3apesepBMpoBaHO 8 19200
1 300 9 28800
2 600 10 38400
3 1200 11 57600
4 2400 12 115200
5 4800 13 3apesepBupoBaHO
6 9600 14 3apes3epBMpoOBaHO
7 14400 15 3ape3epBMpoBaHO

Mocne oTtnpaBkM nakeTa 3anpoca B nepsBbin NopT GSM-wn3 HEKOTOpOoe BpeMS
oXuaaeT npuxoda OTBETHOro naketa. ECnu no MCTeYeHuto 3Toro BpEMEHU He NpuxoauT
HW oauH GanT, nakeT CYMTaeTCsd YTEepsiHHbIM, W LUMK3 MepexoauT K OTnpasBke
cnepywouwero. BennuvHa TanmayTta 3agaeTcs B MUIINIMCEKYHAAX U COAEPXKUTCA B none
WAIT nakeTa 3anpoca coctodHusa nopTta Ne1 B BMae 4ucna C nnaBatoLen TOYKOW.
dopmat nons WAIT nsobpaxxkeH Ha pucyHke 9.

msb 1sb

Bs 43 210

nopsAaoK MaHTUucca

PucyHok 9. ®opmat nona WAIT naketa 4yteHusi cocTosiHUs nHtepgenca Net
MaHTucca TanmayTa yTepu naketa pacnosiaraetca B mnagwen tetpage nons WAIT un
MOXET NpuHMMaTh 3HadeHuns oT 1 go 15. MNMopagok pacnonaraetcs B 4-oM U 5-om GuTax.

6-11 1 7-i BUTbI 3ape3epBUPOBaHbI U UTHOPUPYIOTCH. 3HaYeHVe 3aOepXKkn MOXET ObiTb
BbI4MCIIEHO NO POpMyne:

3agepxka (Mc) = (8 *bs+4 * b+ 2 * by + b)) * 102 * bs + by)

Tanmayt MOXeT npuHMMaTb 3HadeHna ot 1 go 15000 mwunnucekyHa. [pumepsl
BO3MOXHbIX 3HAYEHUN NpUBEeAEHbI B criegylowen Tabnuue.

‘ Bo3MOXHble 3Ha4YeHUs TaumayTa yTepu nakeTta

OunThI
7 6 5 4 3 2 10 MaHTncea nopAaok 3HaueHue, MC
Xx x 0 0 0 0 O O 0 0 1
x x 0 0 0 0 O 1 1 0 1
x x 010 1 10 6 1 60
x x 1.1 1 1 0 0 12 3 12000

3HaueHne 0 3apesepBupoBaHo. [lonbiTka ycTaHOBUTbL TammayT 0 MC npuBOaUT K
ycTaHoBKe 1 McC.
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B cnyyae, ecnn oo uctedeHusa TammayTta npuwen xots 6bl oguH 6anT, nepBbin NopT
GSM-wnto3a nepexoguT OT OXMAaHMA nakeTa K ero npuemy. [locne npuxopa Kaxgoro
GanTa nakeTta LWMO3 OTCYMTbIBAET TammMayT 3aBeplieHust npuema naketa. [lpuxoa
oyepegHoro Gamta A0 WUCTedeHMs TanWmayTa WHULMUMPYET €ero MOBTOPHbIA CYeT.
McTeueHne TanmayTa aBRNsEeTCS NPU3HAKOM nNpuxofa naketa LefIMKoMm.

Maysa (TanmayT) obHapyxeHus nakeTa 3agaeTca B 6e3pasmepHbix eanHuuax. EguHunue
COOTBETCTBYET ANUTENbHOCTL NMPpUemMa OAHOrO0 CMMBOMA Ha TekyLen BUTOBOM CKOPOCTMW.
Anana3oH 3HadYeHun nays — oTr 1 po 255 eguHud. 3HadeHne 0 eanHuy,
3ape3epBupoBaHo. lNMonbiTka yctaHoBUTL 0 NpMBOAMT K yCTaHOBKE 1 equHULbI.

dakTnyeckn AnUTENbHOCTb naysbl B OAHY eAuWHULY 3aBUCUT OT ountoBon CKOPOCTMH,
OJTMHblI CMMBOIa, MPOBEPKN YEeTHOCTU U 4Yucna cron-6utoB. B cne,u,yrou.l,e|7| T861'IVIL|,e
npuBeageHbl 3Ha4YeHud AOnnTeNibHOCTUM nay3bl B OAHY eauHudy AOnd  pa3sindHbIX
KOMOUHaumnn YNOMAHYTbLIX NapamMeTpoB.

OnutenbHOCTb nay3bl B OAHY eaunHuly

CKOpOCTb, 604  AnuHa cumBona, 6ut \ YEeTHOCTb = CTOM-OUTHI \ naysa, Mc
600 7 eCTb 1 16,67
2400 8 HeT 1 4,17
9600 7 HeT 2 1,04

115200 8 HeT 2 0,096

[Mocne BKAYEHNA MUTAHUA HACTPOMKM MNEepBOro WHTepdenca cbpacbiBaloTca B
COCTOSIHME MO YMONYaHUIO:

e UART = 1Ah (38400-8-N-1),

o  WAIT =33h (3 cekyHabl);

e PAUSE=4 (4 cnumBona).

Mpumep Ne1. 3anpoc cocToAHNA NepPBOro HTepdenca (Nocrne BKIYEHUS NMUTaHNS):
3anpoc — [2D B2 20 00 00 01 00 00 81 80]h,
OTtBeT— [AB 49 25 00 00 04 00 00 81 1A 33 04 D1]h.

Mpumep Ne2. ameHeHMe cocTosiHUA nepBoro nHTepdenca:
e ckopocTb — 9600 604,
e [pPOBEpPKA YETHOCTU — HET,
e Yyucno cTon-6muToB — OOWH,

AnvHa cumBona — 8 ouT,

TanmayT nponycka naketa — 1 c,

TanmayT obHapyxeHus naketa — 1 cumBon.

3anpoc— [27 B7 FC 01 00 04 00 00 81 16 31 01 C8]h,
OTtBeT— [27 B7 FC 01 00 04 00 00 81 16 31 01 C8]h.
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3. Tun naketa 02h/82h (3anucb/4TeHne cocTosHnsa nopTta Ne2).

MakeTr TmMna 02h HanpaenseTca B HyneBouW MNOPT (WNH03), W NO3BONSET W3MEHUTb
HacTpoviku BToporo nopta (CAN).

\ 3anpoc OTtBeT
none 3Ha4yeHune none 3Ha4yeHune NMPUMEYAHNA
 TYPE 02 TYPE 82 Tun nakera
UART ol UART ol HaCTPOIiKM NocneaoBaTeNbHOro MHTepdeiica
WAIT bl WAIT kel TavimayT npomnycka nakeTa

PAUSE Fkk PAUSE Fk% naysa 3aBepLUeHUs nakeTa

MakeT TMNa 82h HanpaBnsetTca B HyneBoM NOPT (W03), U MO3BONSAET MpoynTaTb
TekyLwime HacTponkm BToporo nopta (CAN).

\ 3anpoc OTtBet
none 3Ha4vYeHne none 3Ha4vYeHne NMPUMEYAHNA
- TYPE 82 TYPE 82 Tun nakeTa
- - UART el HACTPOIIKN NoCre0BaTENbLHOro NHTepdeiica
- - WAIT ol TaiiMayT nponycka nakeTa
- - PAUSE el naysa 3aBepLUeHus nakeTa

dopmaT nonen naketos Tuna 02h v 82h NONHOCTLIO aHanornyeH copmaTtam noneu
naketoB 01h n 81h cooTBecTBEHHO.

MakeTbl, HanpaBnsemble Mo HecywecTeyowemMy nopty (cm. lNpunoxeHne 1 “Bepcuum
MO”), urHopupytrotcs.
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NMPUTIOXXEHUE 1. BEPCUU 10

Homep Bepcum  nporpammHoro  obecneyeHunss GSM-wnw3a  “Mepkypnin-228”
Bo3BpaLaetca no sanpocy (nopt - 0x00, Tun - 0x80). Bce ycTponcTBa ¢ 0AMHAKOBbBIM
HoMepoM [10  YHKUMOHUPYOT WOEHTUYHO BHE 3aBUMCMMOCTM OT annapaTHOM
peanusauuu.

OT HOMepa Bepcun nNporpamMmMHOro obecnevyeHnsa 3aBUCUT pasMep npuemHoro bydepa,
MaKCUManbHbI pa3mep nakeToB M Habop noadepXvMBaeMblX YCTPOMCTBOM MOpToB. B
cnegywowen Tabnuue npuBedeHbl CBOAHble AaHHble Mo Homepam 1O Ha MOMEHT
BHECEHUSA NOCNEeAHMX UBMEHEHNI B 3TOT JOKYMEHT.

Bepcusa,  pasmep bydepa, Makc. pasmep nopTt
No oant nakera, 6anT 1 2
1 4000 274 eCTb HeT
2 4000 274 €CTb €cTb
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IMPUITIOXXEHME 2. PA3BOAKA UHTEP®EUCHbIX KABEJIEN

Ana nogknoyeHns Kk GSM-wnwody “Mepkypuin-228” TpexdasHoro KoHueHTpaTtopa
“‘Mepkypun-225” cnegyeT uncnonb3oBaTb WHTEPMENCHbIN Kabernb, CoeauHSIoLWNIA
TenedoHHyto Burnky RJ11 (RJ12) ¢ Bunkon DB-9M (aHanorMyHbin pasbemM MOXHO HaMTH
Ha obpaTHOM CTOpPOHE CUCTEMHOro Orfoka nboro nepcoHanbHOro KoMMblTEpPA).
PasBogka kabensa npuBegeHa Ha pucyHke 10.

DB9M

RJ11

O ONOORWN -~

OO~ WN—~

PucyHok 10. Pa3sBogka uHTepdgencHoro kabens
“Mepkypun-225”-"Mepkypnin-228” (RS-485)

Hymepaumna BbiBogoB Bunkm DBI9M otobpaxeHa Ha pasbeme BOMM3M LWITbIPEN.
Hymepauna BbiBogoB Bunku RJ11 npuBegeHa cornacHo pucyHky 2. PekomeHngyemas
anvHa kadensa — ot 40 go 150 cwm.

OpHodasHble KoHueHTpaTtopbl “Mepkypnin-225.2” pekomeHayeTcsa pasmewartb B6m3n
GSM-wn3a  “Mepkypuin-228”, Ha opgHom DIN-penbce. CocegHue ycTponctsa
COEAVHSAIOTCS KOPOTKMMUN MHTEPENCHBIMM KabensiMn, pa3BoaKa KOTOPbIX NpMBeAEeHa Ha
pucyHke 11.

RJ11 RJ11

OO WN -~
OO WN -~

PucyHok 11. PasBogka uHTepdgencHoro kabens
“Mepkypuin-225.2"-"Mepkypumn-228”" (RS-485)

[na coeguHeHns coceaHnX YCTPOMUCTB pekomMmeHayemas gnnHa kabens — 20 cwm.
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Mopsaok coeauHeHWs coceHUX YCTPOWCTB He MMeeT 3HaveHus, 3a WCKIoYeHMeM
Cry4aeB WUCMOMb30BaHWA Ha MOCredHeM B CeTU YCTPOWMCTBE TepmuHatopa. BbiBoabl
TepMuHaTopa MNOAKIYEHbI KO BTOPOMY (HWXKXHEMY) pasbemy M225.2/M228. [na Toro,
yTobObl 3a4€eNCTBOBaTb TEPMMHATOP, B pasbeM [OCTATOMHO YCTAHOBUTbL TeNEegOHHYIO
LLECTU-KOHTaKTHY0 BUIMKY RJ12 ¢ 3aMKHYTbIMW COrnacHO pUCyHKY 12 KOHTakTamu.

RJ12

ORI WN -~

PucyHok 12. PasBoaka Bunkn tTepmmHatopa cetn RS-485

JInHnn nocneposatensHoro uHtepdgerica CAN BbiBedeHbl Ha 2- U 4-N NMNHUK BTOPOro
(HwkHero) pasbema M228. Passogka sunku RJ11 (RJ12) ons noaknoyeHnsa ycTponucTB C
nHtepdencom CAN npuseaeHa Ha pucyHke 13.

RJ11

1

2 | <> CANH
3

4

5 | <1—> cANL
6

PucyHok 13. MNopsipok noakntoyeHnsa k M228 yctponcTs
¢ CAN vHTepdencom
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