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KepiBHMUTBO 3 MOHTaXy Ta eKcnsiyaTtaudii moaemy
COM-900-485 v.4G

M. KniB



1.1 GSM/GPRS mogem COM-900-485 v.4G

1.0MMc MOOEmMY
1.1 MpusHayeHHA Moaemy

, CKOpouyeHe nosHayeHHs - COM-900-485-4G (gani 3a TEKCTOM —

«MOOEMY») NpusHadeHuit Ans HagiiHoro oGMiHy JaHUMU MK oBYMcntoBansHUMK NpucTposMu (M2M) B Mepexax
GSM i LTE. Moxe BUKOpPUCTOBYBaTMCS B CUCTEMaX: NPOMUCIIOBO| TENEMETPIl; OXOPOHW; 0bniKy rasy, Tenna, BOAx

TOLLIO; KOHTPOSIO i ynpasrniHHA iHpopMauiviH

UMy Tabno, TOProBUMM i NNaTiXHUMK TepMiHanamu i T. 4. 3okpema

NpU3HaYeHUn AN BUKOPUCTAHHSA SK KOMYHIKaLiiHWA Mogynb nepefadvi AaHUX aBTOMaTUYHOI cucTeMu 06niky

enekTpuyHoi eHeprii (ACOE).

1.2 Moaem npusHadeHui ans pobotu 3 o6nagHaHHAM, ocHaleHM iHTepdencom RS485.

1.3 Mogem npusHadyeHnn pAna ekcnnyaTaudii 3a Mexamum BuOyxoHebe3neyHWx 30H Mpu TemnepaTypi
HaBKONMLIHbLOro cepegosuLla Big -10°C go +40°C.

1.4 Mogem He BiAHOCUTLCA OO MeAUYHOro obnagHaHHs.

1.2 TexHUYHi XapaKkTepuCTUKU moaemy

OCHOBHI TEXHWYHI XapakTepucTMky Mogema HaBegeHi y Tabnuui 1.

Tabnuua 1

|CTaH,ua pT 3B’A3KY

|GSMm, LTE-TDD, LTE-FDD |

YacTtoTHuUM gnanasoH, My,

GSM 900/1800, LTE900 (B8), LTE1800 (B3), LTE2100 (B1),
LTE2600 (B7)

|TeXHonori9| nepegavv gaHux

|GPRS, SMs, LTE |

|JJ,V|ana30H KMBNeHHs, B

|6...28 |

|CprM XMBINEHHS

||y pexumi nepepadvi gaHmx He Ginbwe - 200 MA, XuBneHHst 12 B |

MoTyxHicTb Npu nepegadi

GSM/GPRS power level:

-- GSM850/900: 4 (33dBm=*2dB)

-- DCS1800/PCS1900: 1 (30dBm=*2dB)
EDGE power level:

-- GSM850/900: E2 (27dBm=3dB)

-- DCS1800/PCS1900: E1 (26dBm+3dB/-4dB)
LTE power level: 3 (23dBm=2.7dB)

HasaBHicTb iHAnKaLiT

CeiTnoBa iHgukauis poboTu koMmyHikauinHoro mogynto; CeiTnosa
iHOMKauii nepegayn gaHnx

HasBHicTb iHTepdencHoro mogyns

IHTepdenc RS485 - 1wr;
IHTepdenc USB -1w;
B6ynosanui SIM-pigep - 1wT;
Po3z’em gnsa aHteHn SMA-f — 1wt

|KiJ‘IbKiCTb cnortis Ansa SIM-kapTu

|| onmH — 33 3amoBuUyBaHHSM, ABA - ONLis |

|TVII'IVI nigtpumyemnx SIM-kapT

|[1,88; 3,08 |

MporpamHi Mmogyni Ta NPOTOKOSbI

BcTaHoBneHHs npiopiTeTHOro Homepy;

JlokanbHe nporpamyBaHHs;

[uncTaHuiHe nporpamyBaHHS Ta KepyBaHHS;
MigTpumka npotokony TCP/IP;

MigTpumka ctatnyHmx IP-agpec;

CraHgapTHi AT komaHgu (GSM07.05 i 07.07);

APN 3 napameTpamu aBTopu3aLli;

ABTOMaTUYHE Nepe3aBaHTaXEHHS;

ABTOMaTUYHUI BXiZl B Mepexy Micnsa nogadi Hanpyru;
ABTOMaTUYHE YNPaBIliHHA SKICTIO CeaHCy 3B'A3KY;

Mexi TemnepaTyp HaBKOMMULLHBLOMO

OinbLue

) " -10°C...+40°C
cepepoBua ans ctabineHoi poboTn moae
[FaBapiTHi poamipu, MM 76 x 15 x 90
Bara 6e3 aHTeHU | BNOKY XXMBMEHHS, T, He 83

1.3 OcHOBHi enemMeHTU Mogemy

30BHi 4OCTYMNHI i NpOMapKoBaHi HAaCTYMHi eNemMeHTn Mmogemy:

— po3z’eM SMA-F ans 30BHiWHLOI aHTeHn GSM;

— cnot gnsa SIM-kapTku;
—  pO3'€M XMBIEHHS;




— pos'em USB ans koHdirypadii mogemy;
— pos'em 4nsa nigknoyeHHs iHTepdericy RS-485 (3 knemn);
—  iHOVKaTOpW PEXMMIB POBOTU i KNBMNEHHS;

30BHiLLHIN BUrNSA MogeMy NpeAcTaBneHnn Ha OTO HIbKYeE.

COM-900-48
Vv.4G

RS-485

1.4 Onuc cuctemum iHgUKadii mogemy

Ha Topui mogemy € cim iHaMkaTopiB (CBITNOAMOAIB) 3ENEHOrO i XOBTOro KonbopiB. [py NogaHHi XMUBNEHHS
Ha MOAEM 3aropsieTbCs 3eneHui ceitrnogionq «Pw». MuroTiHHsa xoBToro citnogiogy «St»  curHaniaye npo
peecTpauito Mmogemy y Mepexi i 0bmiH gaHumu.
Axwo ceituTbCS cBiTrnogion «4G» Le o3Hadae, Lo mMoaem 3apeecTpyBaBcst Y mepexi 4G (LTE), sikwo cBiTUTbCA
«2G» - mogem 3apeectpyBaBcs Yy Mepexi 2G (GPRS).
Ceitnogioan «L1», «L2», «L3» npusHadeHi ans iHOMkauii piBHS MOKpPUTTS Mepexi — YuMm Oinblie CBITUTbCS  LMX
cBiTnoguoais, TUM Kpawie nokpuTTa. MIroTiHHA OoOHOro 3 UMX CBITNOAIAIB O3Ha4Yae NPOMIKHUIA pPiBEHb MOKPUTTS.
Hanpuknag, akwo ropute «L1», a «L2» — murae, 10 Le 03Ha4vae Lo piBEHb NOKPUTTA Kpale Hixk «L1», ane ripwe
HiXX «L2», TO6TO piBEHb 3HAXOOUTBLCA MiXK LMMKN ABOMA PiBHAMKU «L1» i «L2».

2. Cknapg noctaBku moaemy

B komnnekT moaemy BXOAATb:

- Mogem COM-900-485-4G 3 knemHukamu anga nopty RS-485 ta 610Ky XUBMEHHS;

- 30BHILLUHA LUTUPOBA aHTEHA Ha MarHiTHiA OCHOBI i3 kabenem 2.5...3m;

- kabenb USB pans koHdirypauii mogemy (Ha 3aMOBIEHHS);

- BnoK X1BNEHHS Ha Hanpyry 3MmiHHoro cTpymy 230 B;

- [acnopTt Mogemy;

- KepiBHMLTBO 3 MOHTaXy Ta ekcnnyarauiii (Ha 3aMOBIEHHS).
B enektpoHHoMy BurnsAgi «KepiBHMLTBO MO MOHTaXy Ta ekcniyartauii» HagaeTbCcsd Ha cawti http://astel-
com.uaprom.net

3. BcTaHoBneHHA moaemy

3.1 3axoaun 6e3neku Npu NiAroToBLi MogeMy A0 BUKOPUCTAHHSA

KaTeropu4iHo 3a60poHAETLCS po36upaT MogeM i pobuTn camocTiliHy 3aMiHy AeTanen NnpucTpoto.
Mogem noBuHeH BCTAHOBJOBATUCA i NigKn4YaTUcs, BiANOBIAHO A0 BUMOT i peKoMeHaauissMu giroumx
MpaBun 6ypoBwM i TeXHiYHOI eKcnnyaTadii eNleKTpoycTaHOBOK.

MepcoHan, AAKMA 3aMMa€e MOHTaXeM i BBeAeHHAM MoAeMiB B eKcnnyartauilo, NoBUMHEH 6yTu
ponyleHun o po6oTu B enekTpoycTtaHoBKax Hanpyrow go 1000 B i maTtu BignoBigHy rpyny gonycky 3
enekTpob6esneku He Huxue Il

OpraHisauis, cniBpobGiTHUKM SIKOT BUKOHYIOTb MOHTaX i MigKNOYeHHA MoAdemy AO MiYUnbHUKA,
Hece NOBHY BiANOBifanbLHIiCTb 3a Te, WO ii CNiBPOGITHMKU:

- yBaXXHO BMBYMIM Lie NOCIOHMK,
- BOJNIOAIOTb AOCTaTHLOK KBanicikauielo Ansi BAKOHAHHA pPooiT,
- CyBOPO BUMKOHYOTb BUMmoru lNMpaBun i iHCTpyKuUin.
Mpu BUKOHaHHI POGIT 3 MOHTaXy Ta NiAKIIIOYEHHA MoAeMY A0 MNiYMiibHMKa HeobXigHO:
- cyBOpO AoTpumyBaTucb Bumor lMpaBun TexHiku 6e3neku.
- BCTaHOBJIEHHSs1 i NiAKNOYEHHs NiYMNbHUKA MOBUHEH 3A4INCHIOBAaTU HaB4YeHWM i KBanicgikoBaHun
nepcoHan.
- BUKOPUCTOBYBaTH iHCTPYMEHT i NPUCTOCYBaHHA, NPU3HaYeHi Ansa poo6iT 3 NiYynnbHUKamMu.

Byab-Ake oGnagHaHHA, NoOB'sA3aHe 3 MOAEMOM MOBWHHO BignoBiAaTM BMMoOraMm cTaHAApTy

6e3neku, Lo 3aCTOCOBYETLCA A0 LibOro ycTaTKyBaHHS.



Moaem noBMHEH BCTaHOBNIOBATUCS B MicusX, Ae 06MeXXeHUIn 4OCTyN CTOPOHHIX ocib.
Mpwu 3amiHi abGo nigknio4YeHHi KOMyHiKaUiiHMX NPOBOAIB Hanpyra XXUBIMIeHHS Mae GyTu 3aBxAau
BigKnro4eHa.

[ns HopmanbHOro yHKUIOHYBaHHS MOOEMY YHUKaNTe:

- NagiHHA mogemy

- pi3koro i 3Ha4HOro neperpisy abo OXoNoaXeHHs

- NOTPaNnsHHSA BOSIOTU, MUY Ta iHWMX CTOPOHHIX NpeaMeTiB BCepeanHy NpucTporo

- BNAUBY arpecnBHUX XiMiYHMX PEYOBWH, 34aTHUX NOLIKOAMTU Kopnyc abo BHYTpILWHI AeTani mogemy

3.2 IHCTpyKUisi N0 BCTaHOBNEHHIO MoAeMy

3.2.1. MMigkntounT 4O aHTEHHOrO pPo3'eMy MOAEMY aHTEHyY, sika BXOAUTb B KOMMMEKT NPUCTPoto, abo BianoBigHy
iHWY aHTeHy 3 po3'emom SMA.

3.2.2. BcrtaHoBuTU SIM-kapTku. BcTaHoOBREeHHs, BunydeHHsa abo 3amiHy SIM-kapTku MOxHa poOMTW TiNbku B
BUMKHEHOMY CTaHi mogemy. lNepeq ycTtaHoBKkow B Mogem Ha SIM-kapTui HeobxigHO akTuByBaTW y onepartopa
(sxwo HeobxigHo!) nocnyry nepepadi gaHux no LTE/GPRS. SIM-kapTka ocHoBHOro onepartopa 3B'a3ky GSM
BcTaBnseTbca B cnot Ne1 - SIM1, SIM-kapTka AogaTkoBOro onepartopa BCTaBnseTbess B CnoT Ne2 3Bepxy -
SIM2. KapTkn BCTaBNSAOTLCS KOHTaKTaMu BHM3, CKOCOM Ha30BHi, Ha 0To HuMxk4e kapTka SIM1 — 4yepBOHOro
konbopy, SIM2 — 6inoro koneopy:

@ asn

SIM-kapTkv BCTaBnawTbCA 4O ynopy. MoxnuBi Tpu BapiaHTM BUrOTOBMEHHA MOAEMY: a) Micnsa BCTaBMSHHS OO
ynopy kpai SIM-kapTok BuaupatoTb npubnusaHo Ha 1..1,5 mm; 6) kpai SIM-kapTok 3HaxoOsaTbCHA BpiBEHb 3
NNacTUKOBOK KPULLKOK; B) SIM-kapTku 3axoBaHi 3a KPUWLLKOW, LIMHW ANA iX YCTaHOBKU Hemae, SIM-kapTku
BCTaBNSATLCA B CIIOTU NMpU 3HATOI Kpuwli. Ha doTo HUxKYe nokasaHui BapiaHT a).

YBara! 3a 3amoBuyBaHHAIM, MOOEMM NMOCTA4YalOThCH Y OAHOKAPTKOBOMY BUKOHaHHIi. B ubomy
BUNaaKy, BUKOPUCTOBYIOTb Tinbku cnort SIM1, a B cnor SIM2 kapTKy BCTaBUTU HEMOXJIMBO
— OVB HUXYe:

Mé‘as («))) 8SN o 92 11 21 ¢

X\

Mopgem [03BoNsie BUKOPUCTOBYBATU KOXHY SIM-kapTky onepatopa GSM-mepexi 3 aktuBoBaHuM PIN-kogom Ha
Hil, Lo [03BONSIE 3anobirTM HEeCaHKLiOHOBaHOMY BUKOPUCTaHHI0 SIM-kapTku.

Mpu BKNIOYEHHI i iHiLiani3auii mogemy BiH aBTOMaTU4HO NepeBipsie BiANOBIAHICTb 3anNMcaHoro B MOro

nam'atb PIN-kogy i PIN-kogy SIM-kapTw. [Npu po3bidkHOCTI LMX koAiB oanH 3 ogHMM, poboTa Mogemy 3

OaHo0 KapTkot 6noKyeTbes, Npu 36iry - 403BONSIETLCS.

[ns BBeAeHHs B nam'aTb mogemy aktyanbHoro PIN-kogy SIM-kapTku, noTpibHO BBeCTM kKoMaHay (avs. JogaTok
1T1an.4.34):



PINCODE1=WXYZ - ansi kapTku, Lo BcTaBnseTsca B cnot SIM1 mogemy i

PINCODE2=WXYZ - ons kapTku, Lo BCTaBnseTbcsa B cnot SIM2 moaemy,

ne WXYZ - akryansHuii PIN-koa BignoBigHoi kapTku.

B nam’sitb MmogemMy npu BMpobHMLTBI 3anucaHi noyvatkosi PIN-koau SIM-kapTok onepatopis Kuisctap
(BcTaBnsieTbcA 3a 3amoB4YyBaHHsAM B croT SIM1) i BogadoH (BcTaBnseTbCcs 3a 3aMoBYyBaHHAM B croT SIM2).
3a 3amoBuyBaHHAM PIN-kog ansa Kuisctapy - 1111, gna BogadoH - 0000. To6To, AKLIO B BUKOPUCTOBYBAHNX
SIM-kapTkax BcTaHoBneHi aHanorivHi PIN-kogun, To nepesanucysatu PIN-koam He noTpibHo.

3.2.3. Tlligkniountn o moaemy [Kepeno XWMBMEHHs nocTinHoi Hanpyrm 6...28VDC uepe3 po3'em DC
OOTPMMYHOUYMCH MOMAPHOCTI XMBMEHHS — OMB. (OTO Hwpkye. Cnig 3ayBaXuTu, WO MOAEM Mae 3axuCT Bifg
HenpaBWUbHOI MONSPHOCTI XKMBMEHHS i, NPOCTO, HE BBIMKHETbLCS!, SKLLO MONSPHICTL XUBMIEHHS NepennyTaHa.

Mogem COM-900-485-4G mMoxe XMBUTUCA Bif, NiYNNbHUKIB €NeKkTpoeHepriii, Sku MiCTATb BOygoBaHi akepena
XKMBMEHHS, Hanpuknagd, niymnbHuk SL7000 BupobHuutBa ITRON (ACTARIS) abo niunnbHuk ZMG cepii Exxx
BMpoOHUUTBA KOMNaHii Landis+Gyr. Y ubOMy pasi XMBNEHHs MNOdaeTbCs Ha MOAEM 3a [JOMOMOroH
cneuianbHOro Kabento SIKMM 3aMOBNAETLCA NPU NocTaBui MmogeMy. Ho hoTo HkyYe MOXHO nobaynTu BapuaHT
TaKoro XXuBneHHs Mogema Big nivymnbHuka ZMG cepii Exxx.

Landis+Gyr E550
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3.2.4. Mogem npautoe B aBox Mepexax 2G (GSM) i 4G (LTE), npuyomy cam BuBMpae HambinbLl OOCTYMNHY B
KOHKPETHOMY MiCLi Mepexy i peecTpyeTbcs B Hei. MoxnuBo BUOGpaTU NPUOPUTETHY MeEpPEXy 3a AOMOMOro
cneuianbHMX KOMaHA Npu KoHdirypadii mogemy (n.4):

ModeSel=2 - aBT0BMOip (3a 3aMOBYaHHAM), TOGTO MOAEM PEECTPYETLCA Y HAWAOCTYMHIWMI Mepexi (2G abo 4G)
ModeSel=13 - npuoputet 2G (GSM)
ModeSel=38 - npuoputet 4G (LTE)

3.2.5. BukoHaTu koHdpirypauito mogema — n. 4. lMicnsa koHdirypauii MogeM MOXHO nigknodaTt 4o NiYnnbHUKA.

3.3 Niakno4veHHsA Ao niuvnbHUKa no iHTepdency RS-485

MigkntodeHHa mogemy no iHTepdenicy RS-485 mMoxe OyTtv OBox- abo TpboxapoToBuM. [pu NigKNIOYEHHI
notpibHo 06OB'A3KOBO AOTPUMYBATMUCb MOMAPHOCTI i 3'eaHyBaTn knemu A, B i _I_ («3emnsa» abo «3aranbHui
npoBig» - 3a HasiBHOCTI) niyvMnbHMKa 3 BIANOBIAHMMM Knemamu Mmogema. Ha ¢oTo Hwk4ye nokasaHo
OBOXApPOTOBE 3'€f4HaHHA Modema 3 nidineHukom G3B cepii GAMA3000.

P2P3 ATI T273 T4 O 111 M2 012 M
"UA.TR.001 119-17

00 V ‘Aktuenia (0.4 ACTY EN ©
100) A 50 Hz i :

SNS von oo

E .

OaHnun iHTepdenc moxe GyTn BUKOPUCTAHUA ANS OAHOYACHOrO nigkmnoyeHHs go 32 npunagis obniky. Mpwu
nigkntoyeHHi o RS-485 iHtepdency 6inblw HiXX ogHOro niuvnbHMKa, Tononoria RS-485 mepexi noBuHHa GyTu
«NiHiA», a He «3ipka» 4u We iHworo Tuny, TobTo Kabenb iHTepdency RS-485 noBuHeH NTWM BiA OAHOrO
nNiYnnbHKKa Ao iHWoro 6e3 JoBrMx posranyXeHb.

Kabenb iHTepdency RS-485 Big mogemy Ao npunagy obniky noBuHeH Oyt TepeTuyHo He goswe 1000 m,
NpakTUYHO, ANS HagiHoi nepefadi aaHnx — He goswe 200-300 m.

4. Onwuc koHdurypauii Mmogemy



4.1 3aranbHa iHdopmauin

Bci HacTpoviku mogemy (Moro KoHdpirypauis) MoxyTb 3ginicHioBatucs abo vepe3s USB-nopT 3a gonomoroto
komn'totepa abo BigaaneHo no TCP abo BippaneHo 3a gonomoroto SMS. KomaHan HanawTyBaHb i
ynpaBniHHA MOOEMOM iAEHTUYHI ANA BCiX TPbOX BMAIB KOHirypauii i HaBegeHi B [Jodamky 1 «Komanaun ans
KoHdirypauii mogemy».

Mpun kKoHdirypauii mogemy 4Yepes USB nopt Tpe6a 060OB’SI3KOBO NiAKNHO4YUTU [O
MoAaeMy OnoK XMBNEHHA, aHTeHy i BctaButu SIM kapTKy, ana Toro wo6 mopem
3apeecTpyBaBcsi y Mepexi. be3 peectpauii y Mepexi moaem Oyae noOCTiWHO
nepe3aBaHTaXyBaTuCs i oro KoHdirypauis 6yae Hemoxnuea!l

YBATA! MNMpu koHdirypauii mogemy 4vepe3 USB-nopT 3a6o0poHeHO BUKOPUCTOBYBaTH
aHTeHy TMNy «WTUP» 6e3 kabento — AnB. POTO HMXKYe.

CnpaBa y Tomy wo npu KoHdirypauii (i Tinbkn npu koHdirypauii!) wenakmcHun USB-
nopT MoaeMy MoOXe AaBaTW HaBOAKU Ha TaKy aHTeHy (wTup 6e3 kabento), wo npuBeae
OO0 NOMMIOK npu KoHdirypauii. lna KoHdirypauii MOXXHa BUMKOPUCTOBYBATU aHTEHY
oyab sikoro Tuny 3 NOAOBXYIKOUYUM KABEJIEM (noBXxuHa HeBaXnuBa), HanNnpuknag, sk
Ha doTo HMXK4e. Haraayemo, wo camMe Taka aHTeHa (3 NOAOBXyK4YMM Kabenem 3m) ine
y WUTaTHOMY KOMMJIEKTI Moaemy.




o komn'toTepa moaem nigknovaeTbea 6esnocepenHbo (6e3 nepetsoptoBavis!) yepes iHTepdenc USB mogemy
(po3'em TNy microUSB 6ins aHTeHHOro po3’emy). Cnig MmaTtu Ha yBaa3i, Wob npu nepLuomy nigKMYeHHI Mogemy
[0 KOHKPETHOro KoMn'toTepa, OCTaHHIN «nobaumeB» mModeM, HeOOXigHO BCTaHOBMTU Ha KOMM'tOTEp ApanBepa Ao
moaemy. [lani HagaHa IHCTPYyKUis BCTaHOBNEHHs gpaneepis mogemy ans OC Windows 11.

ApxuB nanku 3 HeobxiaHMMK ApanBepamu Tpeba 3aBaHTaXUTU TyT:

https://drive.google.com/drive/folders/199sgd73QvcicMYumIP0OhoZdJ9QtkWSIF?usp=drive link

Micns nepexony no LbOMY NUHKY BiAKPUETBCS Takuil eKpaH:
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Llet apxuB Tpeba Tpeba posapxiByBaTu y sikycb nanky Ha Bawomy komnbtoTepi, Hanpuknag, Ha Po6ouni cTin -
OB HIKYeE:
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B pesynbTaTi Ha Bawomy KomnbloTepi NoBMHHA 3'aBUTUCSA po3apxiBoBaHa nanka ASR Windows Driver — gus.
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Hani nigkniovyaemo O6noOK XMBMEHHA O MoZeMmy i nigkniodaemo komn'totep go USB-nopty mopemy. Y
OucneTtyepi NpPUCTPOIB Yy nigMeHIo IHWI NPUCTPOI 3'ABNATLCA ABa abo TPM HOBUX NPUCTPOI 3 iMeHamu Mobile
*** Interface. Ha mantoHky Hwk4e ue Mobile AT Interface i Mobile Diag Interface. Tpe6a knauHyT npaBoto
KHOMKOK MULLWN Ha KOXEH Takui NpucTpivi i BMGpaTn 3 MeHio Lo Bunano Bknaaky BecraHoButu apaisep abo
OHoBUTU gpanBep:
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lMicnsa BcTaHOBNEHHs ApariBepiB y Aucnetyepi npucTtpoiB y meHio Moptn (COM i LPT) 3’aBnaTbca ABa HOBUX
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Ha uboMy BCTaHOBIEHHA ApanBepiB Ang MogeMy 3akiH4eHo.

Ons HacTponkn mogemy no SMS cnodaTtky cni BHecTM B agpecHy kHury SIM-kapTku Homep TenedoHy
CMUCTEMHOrO aaMiHicTpaTopa, 3 AKoro, BnacHe, i 4O3BOMEHO KepyBaHHS i HanawwTyBaHHA Mogemy. BbyaosaHum
nporpamHum 3abe3nedyeHHsIM MoAema aHani3yeTbCs neplli 8 KOHTaKTiB agpecHoi kHuru SIM-kaptu. Homep
TenedoHy agmiHictpatopa B hopmari: im'a - SMSADM (BEJIUKUMW JNTITEPAMW), Homep - + 380YYXXXXXXX
3anucyeTbCs B OOAMH 3 LUMX neplmnx 8 KoHTakTiB aapecHoi kHurm SIM-kapTu 3a gonomoroio MobinbHoro
TenedoHy abo 3a gonomoroto komaHau cnl = 1, "+ 380 YYXXXXXXX", 145, "SMSADM" (auB. Jodamok 1)
yepe3 USB-nopT abo BigganeHo no TCP.

4.2 Oco6nuBocrTi N3 gna koHdurypauii

[ns HanawTyBaHb i ynpaBmniHHS MOAEMOM 3 KOMN'loTepa BUKOPUCTOBYETLCH MporpamHe 3abesneyeHHst
«ASP» (gani - N3 ASP). BoHo € B Burnsgi ZIP-apxiBy Ha canTi BUpobHuka abo apxiB MOXHa 3aBaHTaXUTU TyT:

https://drive.google.com/file/d/1Pxm6Ag9Cija21ck6B9YgY-HkeDg-fZ5cz/view?usp=drive link

4.3 Onuc naHeni kepyBaHHsA N3 Ans KoHdirypyBaHHs

MaHenb kepyBaHHs M3 ASP MicTuTb pobouye BikHO | 4 MeHto (anB marn. Huxue):

MeHI0 iHiumanisauii Initialization;

MEHI0 HanawTyBaHb AN BigaaneHoro nigknioyeHHs o mogemy no TCP TCP socket;
MEHI0 HanawTyBaHb koMaHa B oauH AoTuk One click command;

MEHI0 HanawTyBaHHb komaHza pyyHoro BBogy Command line.

4.3.1 MeHto iHiumnanisauii Initialization go3sonse HanawTtysatn COM-nopt (USB uHTepderica) mogemy.
Mpu3HayeHHs BikoH Ta KHOMOK y MeHio Initialization iHTyiTBHO 3po3ymino. MNpuknag po6oTu ¢ UM MeHo
HaBegeHun y n. 4.4.2.

4.3.2. MeHto HanawTtyBaHb TCP socket MicTUTb HEOOXigHi BikHa ONsi 3aHECEHHNA HanawTyBaHb BigdaneHHoro
nigknoyeHHs go mogemy no TCP 3 koMnbloTepy, WO 3HaxXOAMTbCS B 3aranbHii nigMepexi 3 mogemamu,
Hanpwuknag, 3 cepepa, Ha KoMy BCTaHOBIeHa nNporpama OnuTYBaHHS MiYUIbHUKIB.

4.3.3. MeHo One click command MicTUTb HeoOXxigHi BikHa Ta KHOMKW ANsi HanawTyBaHb KOMaHA4 B OAHEe
HaTuckaHHs. Lli HanawTyBaHHA 3a 3aMOBYYBaHHAM BkasaHi y n.4.4.1. IX MOXHa 3MiHUTM Be3nocepeHbO 1 Y



camomy MeHto. Hanpuknag, y psagkn APN1 ta APN2 moxHa 3aHecTtu napameTtpu APN (Hassa, noriH, naporb)
Ons ABOX Pi3HMX 0brneHepro Ta nepegaTtu NOTPibHi HA MOAEM OOHMM HaTUCKaHHSAM. Xo4a MPU3HaAYeHHS! BiKOH i
KHOMOK y MeHio One click command iHTYiTMBHO 3p0o3yMmino, ane npv HaBeAeHHi Kypcopy Ha Oyab-sKy KHOMKY
abo 6yab-sike BIKHO JAHOro MEHI0 Hanuc nigkaxe Npu3HayYeHHs AaHoi KHOMKK abo BikHa.

4.3.4. MeHro Command line go3Bonsie BBeCTU Ta nepefatu Ha MOAEM KOMaHAM PyYHOro BBEAEHHS (OMB.
Hopatok 1 Ta [Jdopatok 2). 3a 3amoBYyBaHHAM (OmB. n.4.4.1) y BikHa MEHIO BHECEHi HambinbLl MOLMPEHi
komaHau. Ix MoxHa 3MiHMTK y camomy MeHio. MNepenaya komMaHam 3 BUGPaHOro BikHa (MPOTU HBOMO CTABUTLCS
Kpanka) 34iNCHIETbCA HaTUCKaHHAM kHomkn Send. licns uboro y po6oyomy BikHI BUAHO Bigryk mogemy. o6
6aunTu Biaryk Ha ctaHgaptHi AT-komaHaw, cnig yBiMKHYTM kHONKy Log On y meHio One click command.

X

) MMT service program ~ Astel-com ®

Initialization

MJJ;M}

[V Scan [~ Ful
115200 v | bRate
:‘ [T OTR[™ RTS
TCP socket
Host IP: sPot Remote IP: Port
10000 [1921681.10  [7777
[~ Check Net =
One click command
[vpnlkyivstar.net [ [ =
[telematika [ [ =
9600 7] 7777 =
7778 [
Repot |IP:[19216811  Port: [8080 _IJ
| | | |
flommand line
[config level o
[myv=7 (
[MmtFact c
|S\.’[‘.'~L:T' 52.151.246 restart ©
[aowe e
I~ Viewin HEX Tlean | [~ Dwl ¥ CR ¥ LF

4.4. KoHdirypauis mogemy

4.4.1 3anyckaemo nporpamy ASP. Y BikHax naHeni kepyBaHHS nporpamm MoxHa nobauuTty napameTpu 3a
3aMOBYYBaHHSAM — OOTO BULLE.

HaBegeHomy BuLe OTO BiANOBIAAIOTE HACTYMHI HaNaLWTyBaHHS:

«TCP socket» MEHI0 HanalwTyBaHb ANA BigAaneHoro nigKNOYEeHHA A0 Mmogemy (nonepefHbo
HaslalTOBaHHOMY)

Source port:=10000

Remote IP:=192.168.1.10

Remote portl:=7777

Remote port2:=7778

«One click command» - MeHt0 HanaWwTyBaHb KOMaHA B OAUH AOTUK
APN SIM1:=vpnl.kyivstar.net
APN SIM1 Login:=

APN SIM1 Password:=

APN SIM2:=telematika

APN SIM2 Login:=

APN SIM2 Password:=

Out port baudrate:=9600
Modem socket port:=7777
ACreport IP:=192.168.1.1
AC report port:=8080

«Command line» - MeHto HanawTyBaHb KOMAHA, Py4YHOro BBEAEHHA
command linel:=config level



command line2:=MyV=7

command line3:=MmFact

command line4:=SVDWL=77.52.151.246 restart
command line5:=ADWLO

4.4.2. Nigknrovaemo komn'totep go USB-nopty mogemy. lMicnsa nigknoyeHHs mogema Ao KoOMMbloTepy nporpaMa
aBTOMaTU4HO BUSIBUTb Ta BU3HauuTb Homepu HoBux COM noptiB (USB iHTepdency) Baworo komn'toTepa,
NigKNIOYEeHNX 0 ModeMy Ta «MigKOHTpacTUTb» Ui HoMepu y meHto Initialization (Ha doto Hkye — COMY i
COM10).

B MMT service program ~ Astel-com ® - o X
Initialization
=
coms coM 10 8 A;
[V Scan [~ Ful 0 3
SrorsT_7] [~ OR [~ RTS
TCP socket
Host IP: sPort: Remote IP: Port:
10000 11321581 10 7777
[~ Check Net =

One ciick command
vpnl kyivstar.net _|

[telematika

enz] 7 |
- MR B
7778 21

Repott |IP:[19216811  Port: [8080 _|
| | | |

Hommand line

|conﬁq level
[myv=7
MmtFact

SVDWL=77.52.151.246 restart

2] (2! te] @) )

ADWLO

I~ Dwl MCR WL ced |

I~ Viewin HEX

Micna uboro cnig KMikHyTW Ha Has3By MOPTY SAKWMW BIigMNOBIAAE He AWUMHOCTUYHOMY nopTy y [AucneTtyepi
npuctpoiB y meHo Moptn (COM i LPT) (aums. n.4.1) B gaHomy Bunagky — Ha Hanuc COM10, i nopt
aKTUBYETLCH — MOro Ha3Ba byae nomilleHa B penbedHy pamky, y poboyomy BikHi 3'aBuTbca Hannc «COM10 is
active», a noTimM — BiAryk mogemy, sik Ha poTo HMXYe.

) MMI service program  Astel-com ® = o X
COM 10 s active Initiaization
Com
Close socket 0 Id 255 already closedSocket 0 connect IP 77.52.151.246 [Formmmy =]
A110B01A7672M7_SDK_CUS_AstelCom_240806 —
Syn sent ,__v_l
To Com: RESTART -
Restart the software =
AT+CFUN=1,1 - Restart ous [ cour B
MMT-A7672E (v1.01, Sep 9 2024, 19:34:07) s
InitGpiod-> OUT LED LEVEL 3 SUCCESS =
InitGpiot-> OUT LED LEVEL 2 SUCCESS =
InitGpio4-> OUT pulse WD SUCCESS SR
InitGpio5-> OUT emulation DCD SUCCESS e (w5 = —
InitGpiod-> OUT NETLIGHT SUCCESS Tvszm0 v Jorae |13 TS Evae
InitGpio10-> OUT LED 4G SUCCESS [reoeer |2 r
InitGpio11-> OUT LED 2G SUCCESS S [¥ OTR [ RTS
InitGpio12-> OUT LED LEVEL 1 SUCCESS —
InitGpio16-> OUT switch BATTERY SUCCESS Hot fg? S ot Rasial ot
InitGpio17-> OUT Enable port SUCCESS
InitGpio18-> OUT Rele SUCCESS 10000 [1s2188110  [7777
InitGpio11-> IN Check MODE SUCCESS
InitGpio07-> IN emulation DTR SUCCESS Llithect et B
InitGpiot14-> IN5 Check 220V SUCCESS
InitGpio15-> IN Check PW2 SUCCESS One click command
TimerCYC Create > SUCCESS Start > SUCCESS [vpnLkyivstarnet ( T apent| 2
TimertSec Create -> SUCCESS Start -> SUCCESS
TimerLIF Create -> SUCCESS Start > SUCCESS |'°'=""“'ka [ APN2| 7
init config SET 7777 PORT1| ?
Config = 7,2,0,1,0x01,3,1,1,26 =] fseni] —] I [
Only SIM1 7778 PORT2| ?
Mode el = Automatic
Enable port's CE Repott |IP: [192.168.1.1  Port [8080 SET | 2
Only SIM1 is active!
Dual mode 1: CSIPSIMS single SIM! Sim Set LogOn | LogOff | Restatt | Factoy |
SIM1 is master!
Only SIM1 is master!
SIM1 is bind!
SMS cells in SIM (10)
Invalid record format Rommand line
i @
Mode 3(GPRSPCO) Channel 0 Phone = +077052151246. config level
NumsSi= 57 Myv=7 c
invalid record format e e
SVDWL=77.52.151.246 restart [ @)
ADWLO [ @)

[~ Viewin HEX Clean [~ Dwl W CR W LF  Send

4.4.3. lMpoBoanMo KoHirypyBaHHS Moaemy 6esnocepedHbo Anst poboTu 3 niuunbHUKOM. CrnovaTKky Moaem
HanawToBaHW Ha HaCTYMHUX 3aBOACLKUX YCTaHOBKaX:



MyV=7 - GPRS (TCP cepsep) + gossoneHo CSD nigkntoyeHHs

MySim=1 - 3agisHa ogHa SIM kapTka

MyApn=1 - 3agiatu APN 3 FLASH-nam’aTi

apn1="vpnl.kyivstar.net","","" - BctaHoBneHun APN

MyBaudRate=3 — BcTaHOBneHa WBMAKICTb 0OMiHY 3 niumnbHUKom 9600 604
MyTCPC=7 - cneuianbHu1i pericTp HanawTyBaHb NapameTpiB 06MiHy

sPORT=7777 - Homep TCP nopTa y pexkumi 7 — GPRS (TCP cepeep) sctaHoBNeHWUI 7777

Mpw koHdirypauii mogemMy ans poboTu 3 NiYnnbHUKaMU HEODXiAHO BU3HAYUTUCS, KU PEXMM 3'edHaHHSA Bu
BMKOpPWCTOBYBaTUMETE:

- CSD;

- GPRS+CSD;

Akwo BrkopuctoByBaTMMeTbCS nuwe pexum CSD, HeobxigHO 3anporpamyBaTth HanawwTyBaHHS MyV=6
Axwo 6yae BukopuctaHo pexxum GPRS+CSD, HeobxigHO 3anporpaMyBaTi HanaluTyBaHHS:

MyVv=7

apn1="Baw apn”,"","" - ne Baw apn - ue APN (Access Point Name) SIM-kapTku, sika 6yge
BMKopucToByBaTuca y mogemi. Lien APN Bugae obneHepro.

sPORT=N - ge N - Homep TCP nopta y pexumi 7 — GPRS (TCP cepsep). Lieii Homep Buaae obneHepro.

lMoBepHYTUCA Ha 3aBOACLKM YCTAHOBKM MOXHO koMaHgoto MmtFact
MopaTtn HaBegeHi BULLLE KOMaHAM MOXHA 3 BiAMNOBIAHWX BIKOH NaHeni kepyBaHHA nporpamu ASP.

4.5 OHOBIEHHSA NporpamMmHoro 3abe3neyeHHs MogemMy

Mopatn Ha mogem komaHay SVDWL? yepes meHio Command line

Axwo mogem BignosicTe lp = 77.52.151.246, To gatn komaHgy ADWLO - nOYHETHCA OHOBIEHHS MPOLUMBKU 40
aKTyanbHOI.

Axwo mogem Bignoeictb Ip = 0.0.0.0, To gatn komaHgy SVDWL = 77.52.151.246 - 0670 Bka3zaTu agpecy, ae
6paTtu HoBy npowueky, gatn komaHgy RESTART, nicna pectapTy i oTpumaHHa Local IP - gatn komaHay
ADWLO i N0O4HETLCH OHOBMEHHS NPOLUUBKN A0 aKTyarbHOI.

YBATIA! [1ns nogadvi BULLEBKa3aHMX KOMaHA, 3aHeceHnx Ao meHtio Command line 3a 3amoB4YyBaHHSM, Criig,
NOCTaBUTM ranoyky y BikoHue Dwl.



Dopatok 1. KomaHau ana koHdirypaudii mogemy
Ha paHHin Bepcii N3 gocTynHi komaHau:

PINCODE1 = WXYZ - sctaHoBneHHsa PIN-kogy Anst kapTku, Wo BcTaBnsieTbca B cnoT SIM1 mogemy
PINCODE2 = WXYZ - sctaHoBneHHs PIN-kogy Anst KapTku, Wo BCcTaBnsieTbca B cnoT SIM2 mogemy

MyV= — BCT@HOBINEHHS pexumy pobotu (6 — CSD, 7 — GPRS(TCP cepsep) + CSD);
MyV — nepesipka pexvumMy poboTy;

MyApn= — BCTaHoBrneHHs pexumy APN (0 — aBTo, 1 — 6patn i3 u3 FLASH);

MyApn — nepesipka pexumy APN;

MyBaudRate= — nepesipka pexumy UART1(0 — 1200, 1 — 2400, 2 — 4800, 3 — 9600, 4 — 19200, 5 — 38400, 6 —
57600, 7 — 115200);
MyBaudRate - nepesipka wsugkocTi ckopoctn UART1;

sPORT= — BcTaHoBneHHa TCP nopTy B pexumi 7 — GPRS(TCP cepeep);
sPORT — nepesipka TCP noprta.
restart — nicns oTpMMaHHS Liel KoMaHan MogeM nepes3aBaHTaXNUTbCS;

set = n1, n2, n3, n4 — BCTAHOBNEHHS OCHOBHUX NapamMeTpiB Moaemy, e

n1 - pexum pobotu (6 - CSD TpaHcnsaTtop, 7 - GPRS (TCP cepsep) + CSD TpaHcnsaTop)

n2 - pexum SIM-kapTok (1 - BUKopuctoByeTbCs ogHa SIM-kapTka, 2 - BUKOpMCTOBYOTbCA ABi SIM-kapTku)

n3 - pexxum APN (0 - aBTOmMaTyHe BU3Ha4YeHHs, 1 - BukopuctosyBatu 3 FLASH)

n4 - weuakicte UART1 (0 — 1200, 1 — 2400, 2 — 4800, 3 — 9600, 4 — 19200, 5 — 38400, 6 — 57600, 7 — 115200)

Hanpuknag, set = 6,1,1,3 o3Havae, wo BcTaHoBneHi pexumn CSD TpaHcnATop, opgHa SiM-kapTka,
sukopuctoByBaTu APN 3 FLASH, weugkicte UART1 = 9600;

set - nepeBsipka OCHOBHWX HanawTyBaHb MOAEMY;

level - Ha Ul KomMaHay Mogem BuaacTb ocTaHHi 16 Bignikis piBHa curHany Onepatopa GSM, sanuTyBaHi
MOOEMOM pa3 B XBUITMHY — KOMaHAa A03BOMSE 3'ACyBaTh CTIMKICTb 3B'A3KY;

config - 3anuT Bepcii i KOHIrypauii KOHTaKTiB agpecHoi kKHUrn SIM-kapTku;

apn1 = "touka poctyny", "norin", "napone" - amiHa noto4yHoro APN ansa SIM1 y FLASH-nam'aTi
Hanpuknag apn1 = "nik.kyivstar.net"”, "", "";
apn1? - 3anut notoyHoro APN ansa SIM1 y FLASH-nam'aTi

apn2 = "Touka poctyny", "norin”, “naponk" - amiHa notouHoro APN ana SIM2 y FLASH-nam'aTi, Hanpuknag,
apn2 = "meregi.kyivstar.net", "", "";

apn2? - 3anuTt notoyHoro APN gna SIM2 y FLASH-nam'aTi

cnl = - 3MiHa KOHTaKTiB agpecHoi kHurn SIM-kapTku, Hanpuknag, cnl = 5, "+ 077052151246", 145,
"GPRSDWL50"

ADWLO - 3anNyCTUTU pexum oHoBrieHHs M3

MyRatio = - 3a53aTV MHOXHWK TaimayTy KoHTposto TCP cepsepa Ratio * MyTCPTAS xs.
MyRatio - nepeBipka MHOXHUKQ;
MyTCPTAS = - 3aaaTi TalimayT KoHTposto TCP cepeepa 1..255 xB (3a 3amoBUyBaHHAM 180 xB).
MyTCPTAS - nepeBipKa TalimayTa;

HanpuKknag, AKWwo

- MyTCPC =2
- MyTCPTAS = 180
- MyRatio =3

To npwu BigcyTHOCTI akTMBHOCTI TCP cepBepa (Npuitomy nepeaadi nakeTis Ha NiYNNbHUK)
B N/MHI Yacy Ratio * MyTCPTAS xB To6T0o 180muMH * 3 = 540 x8B (9 roanH)
byae BUKOHaHO noBHe nepenigkatodeHHs GPRS 3'egHaHHsA | TCP cepsepa - *

YBATA
* PeXnM 3a4i0ETbCA NPU BCTaHOBAEHOMY 6IT 1 - 3a4iaTn Talimep aktuBHOCTI TCP cepBepa
perictpa MyTCPC

Onwuc perictpa MyTCPC

MyTCPC = - 8 6iTOBUI1 pericTp KepyBaHHA:
6iT 0 - 0/1 3agiati nepesipkun TCP KnieHT KOHTpOItO 3'eaHaHHA (ana DTEK npu neBHUX ymoBax

nos'asaHux 3 aaroputmom AC report)

6iT 1 - 0/1 3agiati Taitmep aktnsHocTi TCP cepsepa

6iT 2 - 0/1 He 3aajiaHe

6iT 3 - 0/1 3agiaTn peskum 6ydpepusauii CSD (GPRS) BxigHUX nakeTis

6iT 4 - 0/1 3aA4iAaTK [403BiN pecTapTy BXiAHMM A3BiHKOM 3 TenedoHy

agMiHicTpaTopa



HanpuKknaa:
MyTCPC = 19 (pecatkosuii Burnag) abo 13 (HEX sua) abo 00010011 (BIN Bua)
AK 6auMMmo BKAKOYEH]
6iT 0 - 1 3aa4iaT nepesipkM TCP KNieHT KOHTpoto 3'egHaHHA (gna DTEK npu opegeneHHUX ymoBax

nos'asaHux 3 aaroputmom AC report)

6iT 1 - 1 3aajati Talimep akTnBHocTi TCP cepBepa

6it2-0

6iT3-0

6iT 4 - 1 3a4iAaTV 403BiN pecTapTy BXigHUM A3BiHKOM 3 TesiepoHy

agMiHicTpaTopa *

YBATA aKwWo 6iT 4 - 1 € MOXKAMBICTb CKUHYTU MOZEM BXiAHMM A3BiHKOM 3 TesiehoHy agMmiHicTpaTopa, AKUA
MOXHO BCTaHOBWTU, HaNpUKNaL, KOMaHAoto:
cnl =1, "+ 380xxxxxxxxx", 145, "SMSADM";

Onwuc perictpa MyPOWMODE
MyPOWMODE = - 8 6iToBuWIA pericTp ynpaB/iHHSA:
6it 0 - 0/1 3agiaTh nepesipky 220B (DTEK)
6iT 1 - 0/1 3agiaTn nepesipKy akymynatopa (DTEK)
6iT 2 - 0/1 3a4iATK KMBNEHHA NpK po3paasKkeHomy akymynaTopi (DTEK)
6iT 3 - 0/1 3aaiaTn nepesipky ADC
6iT 4 - 0/1 3agiaTh nHBepcHy nepesipky ADC
6iT 5 - 0/1 3aziaTn TekcToBi nosBigomneHHs 3 flash
6iT 6 - 0/1 He 3aajiaHe
6iT 7 - 0/1 He 3agjiaHe
HanpuKnaga:
MyPOWMODE = 7 (aecaTkosuii Burnag) abo 7 (HEX sua) abo 00000111 (BIN sua)
6iT 0 = 1 3a4iaTm nepesipky 220B (DTEK)
6iT 1 = 1 3a4iaTn nepesipKy akymynaTopa (DTEK)
6iT 2 = 1 3a4iATN KMBEHHSA NpU po3pagKeHomy akymynaTopi (DTEK)

Onuc pericTpis HanawTyBaHb NOPTY 415 MiAKAOYEHHSA NiYUNbHUKA

UDBIT? - Bignosigb UART DATA BITS 8 (3aBoacbKa HacTpoiiKa)
MOX/INBI HAaCTPOWMKM
UDBIT =5 - Bignosigb UART DATA BITS 5
UART DATA BITS 5
UDBIT =6 - Bignosiab UART DATA BITS 6
UART DATA BITS 6
UDBIT =7 - Bignosigb UART DATA BITS 7
UART DATA BITS 7
UDBIT = 8 - Bignosiab UART DATA BITS 8
UART DATA BITS 8

UPARIT? - Bignosigb UART PARITY O (3aBoacbKa HacTpoiKa)
MOX/INBI HAaCTPOMKM
UPARIT =0 - Bianosigb UART PARITY NONE
UART PARITY O
UPARIT =1 - Bignosigb UART PARITY ODD
UART PARITY 1
UPARIT =2 - Bignosigb UART PARITY EVEN
UART PARITY 2
UPARIT =3 - Bignosigb UART PARITY SPACE
UART PARITY 3

USTBIT? - Bignosigb UART STOP BITS 1 (3aBoACbKa HacTpoiKa)
MOM/IMBI HAaCTPOMKM
USTBIT =1 - sBignosigas UART STOP BITS 1

UART STOP BITS 1



USTBIT = 2 - gignosiab UART STOP BITS 2
UART STOP BITS 2

USTBIT =3 - Bignosiab UART STOP BITS 1.5
UART STOP BITS 3

MODESSI = 7 - KomaHAa BKAKYEHHA HanawTyBaHb NOPTY ANA NiAKAOYEHHA NiYMnbHKUKa 3 pericTpis flash
nam'ari

MODESSI = 1 - KomaH4a BKAKOYEHHA HANAWTYBaHb NOPTY 4NA NIAKNOYEHHA NiYNAbHMKA 33 3aMOBYYBaHHAM
(DATA BITS 8 PARITY NONE STOP BITS 1)

YBATlA!

3 nuTaHb KOHdpirypauii, nporpamyBaHHAi, OHOBJIEHHS
N3 mMopemiB, a TaKoOX iX HEKOpPEeKTHol pobotun 3
niyMnbHMKamMu cnip 3Beptatucs OO0 HALIOro iHxeHepa
TeXHIYHOI NiATPUMKM 3a TenedoHamMu:

099-669-11-37, 063-352-49-37, 068-364-85-49



