NamATKa No pyHKUMOHUPOBAHMIO U NPOrPAMMUPOBAHUIO paauocTaHumii LLitypmaH-230M2,
Ltypman-P230M2

1. CeTKM YacToT M KaHanbl (Bcero 230 KaHaNoB):

- 01cE...40cE(40 cTaHA. KaHanoB+5 "abipok" Cesp); 0lcr...40cr (40 cTaHA,. KaHanoB+5 "abipok" Cpoc) -
01dE...40dE(40 cTaHg,. kaHanos+5 "gbipok" Oesp); 01dr...40dr(40 ctaHa,. KaHanos+5 "gbipok" Opoc) -
O1EE...20EE(20 cTaHa. KaHanos+5 «abipok» EeBp); 01Er...20Er(20 cTaHg,. KaHanos+5 «abipok» Epoc)

[OwnanasoH paumun: ot 26960 KIy, (0lcr) go 28105 Kry, (20EE) => wupuHa 1145 Kly,

2. Aucnneii 5-Tn paspaAHbIA, TOYKM UCNONb3YIOTCA TONbKO ANA MHAUKALMKM PEKUMOB paboTbl, TO
€CTb He ABNAITCA AECATUYHBIMMU.

Mpumepbl MHAUKALMM CUMBOIAMMU (X - O3HAYAET OTCYTCTBME CUMBO/IA - NOralLEHHbI pa3paa):
FO1Er —yacToTHaA moaynaumsa, KaHan 1 poccuinckoi cetkmn E

A15c.E — amnauTygHaa mogynsauma, KaHan 15 esponeiickoit cetkm C

A# ##. #-BrknouyeH pexkum AM (amnauTtygHaa moaynauus);

F # # # # - BKAtoueH pexkum — FM (4acToTHas moaynaums)

Lobxx - Low Battery, HM3Koe Hanpsa)keHue baTapen 27135 - yacToTa KaHana B Kl'y,
12500 - Hanpsa*keHune baTapen B MUAANBOAbTAX, B AaHHOM npumepe: 12500mB = 12,58
X9600 - HanpsaArkeHne baTapen B MUAANBOALTAX, B AaHHOM npumepe: 9600mB = 9,6B

Npumepbl UHAMKaLMK TouKamu (# - o3HauaeT 1060 CMMBOA, B TOM YMC/IE U NOTaLLeHHbIN paspaga):

## # # #. - KpaliHAA cnpaBa TOYKa NOKa3bIBaET, YTO BKAOYEH penuTep (419 mogenv WtypmaH-P230M2,
B KOTOPYIO YCTaHaBNMBAETCA NJiaTa penuTepa), U ee MUraHue NnoKasbiBaeT peXKnmbl paboTbl penutepa:
- TOYKa muraet pegko: 0,5c-cBeTutca, 1,5c-TeMHasn - AeKypHbI peXxum penutepa

- To4YKa muraet yacro: 0,5c-ceeTtutcs, 0,5¢c-TeMHas - NPOMCXOANT BOCMNpPOM3BeAeHNE

- TOYKa MUraeT 4,Ba pas3a, NOTOM CeKyHAHasA nay3a u ganee 7 MUraHuii nogpag. 3To 03Havaer, yto
NMPOW30LLNA OYMCTKA BHYTPEHHEN NamATM U penuTep roTos K pabore.

- TOYKa CBETUTCA NOCTOAHHO - NPOUCXOANT 3anncb
Pexxum penutepa A0CTyrneH TONbKO B MoAenu paguoctaHuuii LtypmaH-P230M2 u TonbKo B FM.
## # #.# - BTOpan cnpasa TOYKA NOKa3bIBAET, YTO BKAKOYEH pexkum AM (ecnun TemHas, To - FM)

## #.4# # - TPeTbA CNpaBa TOUYKA MNOKA3bIBAET, YTO BK/OYEH pexknm VOX (ecniv TemMHas, TO - BbIK/lOYEH)
# #.# # # - yeTBepTaA cnpaBa TOYKA NOKA3bIBAET, YTO BK/AOYEH pexkum VRX (MuraeT B COOTBETCTBUM

C HaIMuMem HanpsXKeHUA NUTaHUA MPUEMHOW YacTu pauum)

#.4# # # # - nAaTan cnpasa (KpaliHAA NeBan) NOKasblBaeT, YTO NpMHUMAaeTcA Hecywwan (LN cpaboTan)

3. Pexxumbl paboTbl pauum u GyHKLUOHUPOBaHME KHOMOK.

- DN - nepek/to4eHne BHU3 (NeBas KHOMKA Bbibopa KaHanos.)

- UP — nepekntoyeHne BBepx (NpaBas KHOMKa BbiIbopa KaHanoB)

- @ - GyHKUMOHabHaA KHOMKa

- MN - kHonka MONITOR cBepxy Ha neBom 60Ky paumm

3.1. OgHoKpaTHoe HaxkaTne DN nepekntoyaeT KaHa/bl BHU3 Ha 04MH, yaep»kaHue DN asTomatuyecku
nepekatoyaeT KaHasbl NO KPyry BHW3, C aBTOMAaTUYECKUM NepeKIto4YeHUEM CETOK.

3.2. OgHokpaTHoe HaxkaTve UP nepekntoyaeTt KaHasibl BBEPX HAa 04uWH, yaepkaHue UP aBTomaTnyecku
nepekatoYaeT KaHasibl NO KPyry BBEPX, C aBTOMATUYECKMM NepeKItoHeHUeM CETOK.

3.3. KopoTkue HaxkaTna ®+DN (P HaxkaTb paHbLUe) MepeKIoYatoT CETKM YacTOT Mo Kpyry: HiticH,
HiHdH, HIHEHS

3.4. KopoTkue HaxkaTna ®+UP (P HaxkaTb paHblUe) NepeK/oyatoT TEKYLLYH CETKY C eBPONencKon Ha
POCCUIACKYIO M HAO6OPOT (NPKU 3TOM B NPAaBOM CErMeHTe nosasaseTcs 6yksa r unm E).

3.5. KopoTkue HaxkaTna DN+UP nepekntoyatoT ApKocTb ancnaesn no Kpyry: 100%, 50% (ecero 2
rpagauum ApKoCTM).

3.6. OgHoKpaTHoe HaxkaTne ®+DN+UP BKAKOYAET M BbIK/NOYAET penuTep (TOIbKO B MOAENN C
yCTaHOB/IeHHOW nnaTon penutepa — LUTtypmaH-P230M2, pyHKUMA penutepa paboTtaeT To/bKO B
pexxume FM mopaynauum)

3.7. JononHutenbHble GYHKLUUKN C UCNOIb30BAHNEM KHOMKKN .

3.7.1. OgHoKpaTHoe HaxaTne ® B pexxknme 610kMposku LOCK (amcnneit TemHbIi) BbIBOAUT paLmio
M3 3TOTrO PeXXMMa B aKTUBHbIN PEXUM - gucnaeit pabotaet, kHonku DN, UP paboTator.

3.7.2. OgHOKpaTHOE HaxKaTue @ B aKTMBHOM PEXMME NEPEK/TIOYAET PEXUM 0TOOpParKeHUs gucnnaes
no Kpyry:

- HOMepa KaHanoB n byKBbl CETKW, Hanpumep, 01cru
- 4acToTa KaHana B Kl'y, Hanpumep, 26960
- HanpsaskeHue baTapeun B MUAAMBObTAX, Hanpumep, 12500

3.7.3. 1BoIHOM KWK KHOMKOM @ npwu paboTatolem aucnsee BrAtoYaeT pexknum «MonepemeHHbIn
npuem Ha aByx KaHanax» (DW). [na sbixoaa 13 pexkuma DW Hago KpaTKoBpeMeHHO HaxkaTb @ npu
paboTatolem aucnnee

3.7.4. OnuTenbHoe (bonee 2¢) HaxkaTe KHOMKK @ npu paboTatolwem aucniee BKAOYAET PEXUM
CKaHMpoBaHMA KaHanos (SCN). [ns BbIXO4a U3 peXXnma CKaHMPOBAHMA HAZO0 HaXKaTb KHOMKY ® uau
KHomnky MNepepava.

3.8. lononHutenbHble GYHKLMU C Ucnonb3oBaHMem KHonku MN (moHuTOp).
3.8.1. OgHokpaTHOe HaxaTne MN+DN nepekntoyaet pexunmsl mogynaumm: FM/AM
3.8.2. OgHokpaTHoe Haxkatve MN+UP BkatoyaeT 1 BbikatovaeT VOX
3.8.3. OgHoKpaTHOE HaxaTue MN+® BKAOYaeT 1 BbiKAtoUYaeT pexkum VRX (aeypHbI pexnm).

3.8.4. HaxaTtue kHonku MN 60nee 2¢, OTK/OYAET 3Ty KHOMKY, YTOBbl He MellaTb paboTe OCTanbHbIX
KHOMOK. Mocne oTnycKaHus, cocTosHMe KHoNK1 MN BO3BpaLLaeTcs K UCXOAHOMY

3.9. Mpu oTCYTCTBUM aKTUBHOCTU KHOMOK B TeueHnu 6onee 12c, Hactynaet pexxum LOCK (aucnnei
TEMHbI1, KHONKK, Kpome P, 610KMPOBaHDI).

Haatue (1 oTnyckaHue) ntoboi us kHonok: DN, UP, ®, MN - npoanesaeT Bpems paboTbl B
aKTUBHOM pexume ele Ha 5c.

3.10. ABoiiHOI1 KAMK KHONKOM ® npu paboTalowem gucniee BKAKOYAET pexxum "MonepemeHHbli
npuem Ha AByxX KaHanax" (DW).



Mpwu aTom, aucnaein HaunHaet Yacto muratb (0,25¢ ceeTuTcs, 0,25¢ TeMHBII), a coobLLeHNn
BbIBOAATCA B TAKOM nopsagKe: nepsble 5¢ - HOMep 04HOro KaHana npuema, cneaytolme 5¢ - Homep
Apyroro KaHana npuema.

Ec/M HM 0 Ha KHOMKa He Bbl1a HaxKaTa - CUCTEMA NepexoauT B peum 610kMpoBkK. Moka gucnnei
paboTaeT, HOMepa 3TUX KaHa/NI0B M YaCTOTHYHO CETKY MOXHO YCTaHaBANBaTb, KaK B 0ObIYHOM pexume.

Korga paums nepexoauT B pexxnm 610KMPOBKK, 3Ta GYHKLMA NPoAo/KaeT paboTaTh, a Bpemsa npvema
KaXKA,0ro U3 AByX KaHas0B COKpallaeTca Ao 2c. ITOT NpoLecc NPoAo/KaeTCa No Kpyry, 40 Tex nop,
NMoKa Ha 04HOM U3 KaHanoB He byaeT obHapyKeHa HecyLas - Tor4a npuem 3aepK1BaeTca Ha 3TOM
KaHane BNAOTb 40 NPOMNagaHua Hecywel (OKOHYaHUA NPUHUMAEMoro coobLeHus), nocse yero
HauMHaeTca oTcyeT BpemeHu (timeout), pasHoro 10c, u nprem 3agepusaeTcs ele Ha 31 10c. Mo
ncTeyeHnn sTnx 10c NPOMCXOAUT NEPEKIOYEHME Ha APYroi KaHan, n pexxum DW npogonkaetcs (2¢
npuem Ha OAHOM KaHasie 1 2C - Ha APYrom).

Ecnu B TeyeHue 3Tux 10c NPUXOAMT eLe O4HO COObLEHME MU NPOUCXOANT HaXKaThe Nob30BaTeENEM
kHonku TX (MEPEAAYA) (ona oTBETA) M NOCNeAytoLLee OTNYCKaHWe eé, To cHeTYmnk timeout ob6HynseTcA
1 3anycKaeTcA 3aHOBO (BHOBb MAET oTcyeT 10c).

Ecnu B pexxume DW Heobxo4MMo CBA3aTbCA N0 OAHOMY U3 BYX YCTAaHOB/IEHHbIX KaHA/I0B — cneayeT
npuv paboTatowwem aucnaee (HaxkaTb @, ecnm OH NoraleH) A0XAATbCA MHAMKALMU Tpebyemoro KaHana
1, HaxkaB TX, nposecTn nepegayvy. Mocne oTnyckaHuna TX, MHAMKALKUA STOrO KaHana NPoAUTCA eLle
10c.

[ns Bbixoaa n3s pexknma DW, Hy»KHO KpaTKOBPEMEHHO HaXaTb KHoMKy @ (npu paboTatoLiem
avcnnee). ECnuM BbIKNIOYUTD NUTAHME PaLLMKM, HAXOAACh B pexkume DW, To nNpu cieaytoliem BKAKOYEHUU
NUTaHWUA BbINOJIHEHNE 3TOTO PeXUMa NPOAOIKUTCA.

3.11. Pexxum CKaHUPOBAHUA KaHaNOoB (ToNbKO B pexkume MPUEM).

OnutensHoe (6onee 2c) HaxkaTMe KHONKKU @ npu paboTatolwem gucniee BKAOYAET PeXUM
CKaHMPOBAHMSA KaHaN0B - NP 3TOM HOMEP TEKYLLLEro KaHana HaymHaeT peako murathb (0,5¢ ceeTuTes,
0,5¢C TeMHbIN).

Camo cKaHMpOBaHMe HAYHeTCA NOC/e KOPOTKOro HaxaTtma: uam kHonku UP — ckaHnpoBaHue BBepx No
TeKyLLen ceTke, nam KHonku DN - ckaHMpOBaHMe BHU3 NO TeKyLen ceTke. JAnTenbHOCTb NpMema
KaXKA0ro KaHana npu CKaHUPOBaHMM - OKONO 2¢. MNpu 3TOM, LUIYMONOAABUTENb AO/KEH ObITb BK/IIOYEH,
M ero nopor go/KeH 6bITb OTPEryIMpoBaH No Nopory npeKkpaweHns sGpUpHbIX LWYMOB, KaK 1 Npu
06blvHOM npuéme. Mpu 0bHapyKeHMM HecyLen Ha KaKOM-TMH0 KaHane CKaHMpOBaHMe
NPUOCTAaHaBANBAETCA, HOMEP 3TOTO KaHasla MUraeT; A5 NPOLAOJIKEHNA CKaHMPOBaHUA TpebyeTca
NOBTOPHOE HaKaTne ogHoMN U3 KHonok UP nau DN.

Moka ancnnelt paboTaeT, HOMepa KaHaN0B U YaCTOTHYIO CETKY MOYHO YCTaHaB/MBaTb, Kak B 06bIYHOM
pexume.

[ns npuHYAMTENbHOM NPUOCTAHOBKM CKAHMPOBAHMUA HA TEKYLLEM KaHane (6e3 BbIxo4a U3 pexrMma
CKaHUPOBAHMA) HY}KHO KPaTKOBPEMEHHO HaKaTb OAHY M3 KHoMoK: UP uau DN. To e HyXHO caenatb 1
ANA NPOLO/IKEHUA CKAaHNPOBaHWA. ECIM B TeUeHME HECKOIbKMX CEKYH/, HM OAHA KHOMKa He 6bl1a
Ha)KaTa - CUCTEMA NepPexoauT B PeXKMM BNOKUPOBKK, a GYHKLMA CKAHUPOBAHWUA KaHa0B NPOAO/IKaeT
paboTatb. [1ns BbIXOAA M3 peXMMa CKAHUPOBAHMUA HY}KHO KPaTKOBPEMEHHO HaKaTb KHOMKy @ (npum
paboTatoliem aucnnee).

MpumeyaHue: npu BKAKOYEHHOM penutepe B mogenu LLtypmaH-P230M pexxkumbi: "CKaHupoBaHue"
n "DW" 6yayT He[,0CTYNHbI.

4. Pexkum VRX (aexypHblii pexum).

B pexxvme VRX nepuoamuecky OTK/IIOHaeTCA U BKAOUYAETCA NUTaHWe NPUMeMHOMN YacTu pauuu, 4Tto
CYLLLECTBEHHO (B HECKO/IbKO Pa3) CHUMKAET aHepronoTpebieHune 1, COOTBETCTBEHHO, yBEIMYMBAET
NPOLO/IKUTENbHOCTL PAaboThbl OT OA4HOM 3apaaKku baTapew.

Bpemsa BkatoueHHoro (ON) cocTosiHMA 1 Bpems BbiKkAtodyeHHoro (OFF) cocTosiHuA (He3aBucMmo gpyr ot
Apyra) mosKeT bbITb YCTAaHOBNEHO MONb30BaTEIEM B pexkume yCcTaHOBOK (SET) U3 cieaytowero cnucka
3HAYEHUN:

0,1c; 0,2c; 0,3c; 0,5c¢; 0,7c; 1,0c; 1,5c¢; 2,0c; 3,0c; 5,0c; 10c;

Bxopg, B pexxmm SET nponssoanTCA BKAOYEHUEM PaLMM NpY HaxaToi KHonke ®. KopoTkue HaxaTtua
kHonku UP nepekntoyatoT Bpema OFF cocToaHusA, a kHonku DN - ON cocToaHuA. [ige npasble Ludpbl
nokasbisatoT Bpema OFF coctoaHuA B cekyHAaax, a Age nesble - ON cocToAHumA.

Bbixog, 13 pexrma SET Npon3BOAMTCA BbIKAOYEHUEM paLmi.
BHumaHue! Ona KoppekTHOM paboTbl wymonogasutens (LLUM) spema ON gonkHo 6biTb He meHblwe 0,2c.

Ecnu B neprog ON 6bl1a 06HapyKeHa HecyLlas, To Bpems paboTbl NPUEMHMKA NPOA/IeBaETCA Ha Bpems
npréma Hecywei natoc ewe 10 cekyHa. Ecam npy aTom 6b110 HaxkaTue KHonku TX (ans oTBeTa), To 31O
BpemMA Take npogsesaetca Ha 10 cekyHa,

B pexxnme VRX curHan gpyroi pauum moxKeT ObiTb NPUHAT C HEKOTOPOU 3aePXKKOW,
nponopumoHanbHon BpemeHn OFF coOCTOAHMA, TO eCTb Havyano nepesayn Apyron paunm MoxKeT b6biTb
nponyuweHo (He NpuHATO). Haxkatne KHonku TX B pexknme VRX, MOXKET BKAOYATb Nepesady C Takom xe
334EepKKON.

Mo ymonyaHuto ycTaHoBeHbl MapameTpbl: Bpems ON - 0,2c; spema OFF - 2,0c. 31o obecneumsaet
CHUXXeHWe NoTpebneHnA B pexnme OKMaaHUA B 4 pasa M BHOCUT He CINLIKOM B0bLUYIO 33ePHKKY
npuema - okKono 2c.

Pexkum VRX HepocTyneH B pexkumax SCN, DW, REP
5. PaboTa BCTpOEHHOro aBTOMaTUYECKOro 3apAAHOro yctpoiictea LiePO4 akKymynaTopos.

3apagKa 6aTapen HauMHAeTcA NpPU NOAKNOYEHNN BHELLHErO UCTOYHWUKA NUTaHuA 15,5-16B u coctouT 13
3 3TanoB: NOAroTOBKa K 3apAay, 3apA4, 403apas ManbiMm TOKOM. X0z 3apAAKu nHauuupyet
[ABYXLBETHbIV cBeToanog, (CLl) - LBeT cBeYeHUs - 3eNeHblit, Ha TopLieBoi naHenun p/c.

- MoaroToBKa K 3apagy - 4amtca okono 10c (Mam gonble, eciv 6atapes 6bl1a pasparkeHa OYeHb
cunbHo); C muraet peako (0,2c-cBeT_2c-TEMHbI) — 3TO NOKa3bIBaEeT, UTO Yepes aKKyMYNATOPHYIO
b6aTapeto Te4eT TO/NbKO HEGO/bLIOW NoAAEPKMBAIOLWMI TOK (12 MA) - MAET NOArOTOBKA K 3apAay.

- 3apag - C4, muraet yacto (0,5c-ceeT_0,5¢c-TeMHbII1) — 3TO NOKa3bIBaeT, YTo UAeT 3apag, batapeun
60/1bLLIMM TOKOM.

- 3apag, - C[l cBeTMTCA NOCTOAHHO — MAET A403apagd ManbiM TOKOM (0T yposHaA 1/10 EmKocTv B Hauane
3TOro pexkmMma A0 611M3K0ro K Hy/to TOKY NoAAeprKaHuA 3apaaa B KOHLE).

Korpaa 3apAg oKoOHYeH — CBeTOAMO/, NOoracHer.

3apag 6yLeT NPoMCXoANTb KaK MpU paLLMm, BKAKOYEHHOM BbIKNOYaTeENEM MUTAHUA (€CIM paauoCTaHLmA
He HaXOAWTCA B PeXKMMeE AeXKYPHOro NPUEMA), Tak U Npw BbIKAOUYEHHOW. B nepBom cnyyae (4Tobbl
NoNb30BaTbCA paumeit 04HOBPEMEHHO C 3apAAKoM baTapen) - BHELLHUI CTabUAN3UPOBAHHbIN UCTOYHUK
HanpsxeHus 15,5 - 16B fo/1KeH MMeTb NOBbILWEHHYH Harpy3o4Hyo cnocobHoCTb - He meHee 1,5A. OT
USB aganTtepa akKymynaTopbl B 6aT. oTceKe cneayeT 3apsaxaTb Npu BbIKAOUYEHHOM paguocTaHumm.Ecam
MCMO/Ib30BaTb BHELLHEE NUTaHMe C HanpsXeHnem Huxe 15,5B - To 3apagka 6atapen byget
NPOUCXOAUTb He 4,0 KOHLA (M3-3a He40CTaTOYHOTO HaNPAXKEHUA).

BHUMaHue — Npu UCNONb30BaHMM B paanocTaHuns LiFePO4 akkyMynaTopoB € HanpaXeHnem
3,2 B MOXKHO 3apsaaTb UX BHYTpW BaTapeiHoro otceka. JonycTMmo MCnosib3oBaTb ANs
paboTbl Lilon akkymyaaTopbl ¢ Hanpsa»eHnem 3,7B, HO 3apaKaTb UX BHYTpM 6at. oTceka p/c
He nony4ymTca — 3apag Lilon akkymynaTopoB BO3MOXKEH BO BHELUHWUX 3aPALHbIX YCTPOUCTBAX.



