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1 OIIMCAHUE 1 PABOTA

1.1 Haznauenune

[Iporpammupyemsbiii uctounuk nutanus PS-5010PL3A (nanee «uMCTOYHUK MHTa-
HUS») SBIISETCS UCTOYHUKOM MTOCTOSTHHOTO TOKa ¢ BO3MOKHOCTBIO PAa0OTHI 110 3aJaHHOMY
QITOPUTMY W TIPEIHA3HAYCH ISl TUTAHUS JIEKTPOHHBIX YCTPOMCTB Pa3IUYHOTO Ha3HAUE-
HUS, 3aPSAKH aKKYMYJSITOPHBIX Oatapeil, MOOUIILHBIX YCTPOMCTB, aBTOMATH3AIIUN TEXHO-
JIOTUYECKUX MPOLECCOB U APYTUX aHATOTHYHBIX 3a]1a4.

HcTouHMK MUTaHUS UMEET JBa HE3aBUCUMBIX U30JIMPOBAHHBIX KaHaIa: MOIIHBIH
kaHai 50B 10A ¢ nuHelHbIM cTaOUIIN3aTOPOM HampshKeHus/Toka (nanee OCHOBHOM Ka-
Haj) 1 MajoMoIllHbIi KaHat 12B 2,5A ¢ 6sicTpoaerictByronum M crabunuzaTopom
HarnpsDKCHUs/ToKa, BeiBeieHHbIH Ha USB pasbem (manee USB Brixon). USB Beixon nmeer
OTKJIF0YaeMbIil KoHTpouiep ObicTpoit 3apsaku QC3.0 1 MOXKET UCTIOIB30BATHCS KaK IS
3apsJIKM MOOUJIBHBIX YCTPOMCTB, TaK U JJISI MUTAHUSI MAJIOMOIIIHBIX YCTPOUCTB.

Brixon S0B 10A umeer nBa kaHana n3MmepeHus BeixogHoro toka 0-10A ¢ pa3penie-
HueMm 1MA (nanee kanan Toka 10A) u 0-1A c paspemenuem 0,1MA (nanee kaHai To-
ka 1A).

VY 000ux KaHaJIOB UCTOYHUKA MUTAHUSI HACTPAUBAETCS BHIXOIHOE HATIPSHKCHHUE U
OTpaHUYEHHUE BHIXOJHOTO TOKAa U OHU MOTYT HCIIOJIb30BaThCS B KAYECTBE NCTOYHHKA CTa-

OWJIHLHOTO HAIPSHKEHUS WM CTaOMIIBHOTO TOKA.

1.2 Texunveckne XapaKTepHUCTUKH

1.2.1 Texuudeckue xapakKTepUCTUKA UCTOUYHUKA MTUTAHUS IPUBEICHBI B Ta0buIe 1.

Tabnuua 1. OCHOBHBIE TEXHUYECKUE XaAPAKTEPUCTUKH

HaunMeHoBaHue napamerpa 3HaueHue

Ocnoenout kanan

MakcuMalibHasi BBIXOJIHAsi MOIITHOCTh 200Bt
MaxkcuMalIbHO TOITyCTUMOE HaIpsiKe- +51B
HUE Ha BBIXOJHBIX KJIEMMax

JlnanazoH BOCIIPOU3BEIEHUS BBIXOIHO- 10mB-50B

'O HAIIPSAKCHUS




HaumenoBanue mapamerpa

3HayeHue

JIMCKPETHOCTh YCTAHOBKH BBIXOJHOTO ImB
HaIPSHKCHUS

[TorpemHocTs BOCIPOU3BEICHUS BbI- +(0,2%+10 MB)
XOJTHOTO HAmNpsbKEHUs, He 0oliee

[lynpcanny BBIXOJHOTO HAIPSKEHUS 2 MB rms
(pexxum CV), He OGoree

Jlvana3oH yCTaHOBKH OTPaHUYCHUS BbI- SMA-10A
XOJIHOTO TOKa

JIMCKPETHOCTh YCTAHOBKH OTPAHUYECHUS IMA
BBIXOJIHOTO TOKa

[TorpemHoCTh OrpaHUYEHUS BBIXOAHOTO +(0,4%+8 MA)
TOKa, HE Ooee

[lynbcanuy BBIXOAHOTO TOKA (PEKUM 3 MA rms
CC), He Gomee

JlnanazoH U3MEpPEHUs BBIXOIHOIO Ha- 0-52B
NPSLKCHMUS

JIUCKpPETHOCTh U3MEPEHUS BBIXOJHOTO ImB
HaIPsHKCHUS

[TorpemHoCTh U3MEPEHUS BBIXOAHOTO +(0,2%+15 mMB)
HaIpspKeHUs1, He OoJee

Kanan moka 104

Jlnana3oH u3MepeHus BBIXOJTHOTO TOKA 0-11A
JIMCKpPETHOCTh U3MEPEHUS BBIXOTHOTO IMA
TOKa

[TorpemHocTh U3MEPEHUS BEIXOITHOTO +(0,4%+8 MA)
TOKa, He OoJiee

Kanan moka 14

JInarna3oH M3MepEeHHs BBIXOJTHOTO TOKA 0-1,1A
JIMCKPETHOCTh U3MEPEHUS BBIXOTHOTO 0,1MA
TOKa

[TorpemrHoCcTh U3MEPEHUS BBIXOJHOTO +(0,4%+1 MA)
TOKa, He OoJiee

USB gbixo00

MaxkcuMaibHO I0IyCTUMOE HaIpsiKe- +13B
HUE Ha BBIXOAHBIX KJIEMMax

Jnama3zoH BOCIIpOU3BEIEHUS BBIXOIHO- 1B-12B
IO HalpsKEHUs

JIMCKPETHOCTh YCTAHOBKH BBIXOJIHOTO 10mMB
HaIpsOKEHUs

[TorpemHocTs BOCIPOU3BENCHUS BbI- +(0,5%+20 mMB)

XOJTHOTO HANPSDKEHMsI, HE 0oJiee




HaumenoBanue mapamerpa

3HayeHue

BBIXOJHOI'O TOKa

[Tynpcanuy BBIXOIHOTO HANIPSIKEHUSI 3 MB rms
(pexxum CV), He Goutee

JInaras3oH yCTAaHOBKHM OTPaHUYEHUS BbI- SMA-2,5A
XOJTHOTO TOKa

JIMCKPETHOCTHh YCTAaHOBKH OIPAHUYECHUS IMA

[TorpentHoCTh OrpaHUYEHUS BBIXOTHOTO
TOKa, He OoJiee

+(0,5%+10 MA)

TOKa

[Tynbcamum BEIXOAHOTO TOKA (PEKUM 3 MA rms
CC), He 6os1ee

JInarnas3oH u3MepeHus BBIXOIHOTO Ha- 0-14B
MPSOKEHUS

JIMCKPETHOCTh U3MEPEHUS BBIXOTHOTO ImB
HaIpsHKEHUs

[TorpemHocTs U3MEPEHHS BBIXOAHOTO +(0,5%+10 MB)
HanpsDKeHHs, He 0oJiee

JlnanazoH U3MepeHUs BBIXOJIHOTO TOKA 0-4A
JIUCKpPETHOCTh U3MEPEHUS BBIXOJHOTO IMA

[TorpentHOCTh H3MEPEHUS BEIXOTHOTO
TOKa, HE Ooee

+(0,5%+10 MA)

Oobuue napamempuol

rpaMMmBbl, He Oosee

MakcumainbHasi cyMMapHasi BbIXOIHAs 230BT
MOIITHOCTh 000MX KaHAJIOB

MakcumanbHOE KOJTUIECTBO CTPOK IPO- 100
IPaMMBbI

KonunyecTBo siueexk naMaTu A1t po- 4
rpaMM

Bpems ucrionHeHnss KoMmaHIbl Ipo- 100Mmc

Tun gucnies

2.4" IPS full view

I"abapuTsl, JIx111xB

140x63x60 MM

Macca, He OoJiee

1,5 kr

1.2.2 [TapamMeTpbl TOYHOCTH OOECIICUMBAIOTCS TIPU TEMIIEpaType OKpYKarolieh cpe-
nbl 25°C+5°C, mocne npeABapuTEIbHOIO NPOrpeBa HCTOUYHHUKA MUTAHUSI B TEYEHUE HE Me-

Hee 30 muHyT. BHe ykazaHHOro amanasoHa TemrepaTypHbId Kod(p¢uiuueHT He Oojee
S0ppm/°C.



1.2.3 TlopnepkruBaeMble CTaHIAPTHI OBICTPOM 3aPSIKHU:

- Qualcomm® Quick ChargeTM 2.0/3.0, Class A;

- USB Battery Charging Specificationl1.2 (BC1.2);

- Apple (LA/2.4A) resistor mode;

- Samsung Tab 2.1A charging mode;

- Support China Telecommunication Industry Standard YD/T 1591-2009.

1.3 Opransbl ynpapJ/jieHus 1 MHAMKAIAA

PacnionoxeHue 31eMEeHTOB UHIMKAIIMU U YIIPABJIEHUS TOKa3aHO Ha PUCYHKeE 1.
LCD skpaH HCTOYHMKA MUTAHUS UMEET MATh 30H 0TOOpakeHust nH(OpMaIUU, KO-
TOpBIE BbIICJIEHBI KPACHBIMH JTUHUAMH. 7151 y10OCTBa ONMCAHUs KaK]1asl 30HA YCIIOBHO

HMCHYCTCA OUCIIIICCM.

E(e: PS-5010PL3A oltag

SNl 24.700 v
AN

) 03.000 A ¢
BLK Curren
74.100 W
SET 24.700V 3.000A
- S50V10A +  12v2A Out
. /1 /!

14 13 12

Pucynok 1 — enewsnuii 6uo 1uyesoil naneau

HanMeHnoBaHue OpraHoOB yIpaBJICHUs U UHIAKAITIH:
1 — nucnuieit HanmpsiKEHUsI ¥ TOKa OCHOBHOT'O KaHaja, HalpsHKEHUE 0TOOpakaeTcs B

BOJIbTaX, TOK B aMIIepax;



2 — TUCIUIeH peKrMa, 30Ha OTOOPaKEHHUST PEKUMOB pabOThl HICTOYHUKA MMUTAHUS U
WHIUKAINKA CpadaThIBAHUS 3aIITUT;

3 — muctuiel GyHKIHA, 30Ha OTOOpaKEHUS COCTOSHUS (AaKTUBHOCTH) (DYHKITHI HC-
TOYHHWKA MTUTAHWS;

4 — nmucruteid AUX2, 30Ha OTOOpaXEHUS JOIMOJHUTEIBHBIX MapaMeTPOB OCHOBHOTO
KaHajla ¢ YCJIOBHBIM 0003HaueHnueM AUX2 muiau napamerpoB USB kanana;

5 — gucmeit Auxl, 3oHa 0TOOpa)KeHHsI JOMOJHUTEIHHOTO MapaMeTpa OCHOBHOTO
KaHaJIa ¢ yCIIOBHBIM 0003HaueHneM AuX1;

6,7 — P)HKOJEPHI HAMIPSKEHUS U TOKA,

8 — BBIKIIIOUATENb TUTAHUS;

9 — kaonka USB-Set, BriOop kanana mist peryaupoBku OcHoBHoM kaHai/USB BbI-
x0J1, cOpoc maanKammu cpabareiBanus 3ammt USB kanana;

10 — unaukarop USB-CV/CC, pexum padotret USB Beixoma: CV - 3enensrit; CC -
kpacHbiii; Off - HeT cBeucHMS;

11 — xknonka USB-Out noaxtroueHus/oTkIroueHust Harpy3ku k USB Beixony;

12 — xnonka Out BKITIOUEHUS/BBIKIIOYEHHSI OCHOBHOTO BBIXO/4;

13 — pazvem USB BrIX013;

14 — xyIeMMBI AJ14 TOAKIIOYEHHUST Harpy3KHM OCHOBHOI'O KaHaJIa.

1.4 YcTpoiicTBO M padoTa

1.4.1 B uCTOYHUKE NUTAHUSI MCIOJIL3YETCS MHOTOYPOBHEBAs CHUCTEMa Mpeodpaso-
BAaHUS HAIIPSKECHUS.
CeteBoe TMEpEeMEHHOE HAIpPsDKEHUE MpeoOpa3yeTcsi PEe30HAHCHBIM HMITYIBCHBIM

npeobpazoBarenem LLC B mocTosiHHOE CTaOMIM3UPOBAHHOE HAMPSDKEHUE.

OcHosHotl Kanan

Jlis CHUKEHUSI TEIUIOBBIX MOTEpPh Ha PEryJIHPYIOIIEM 3JE€MEHTE MOCTOSIHHOE Ha-
npsbkeHue npeodpaszyetcst Step-down mpeoOpazoBaTeneM ¢ CHHXPOHHBIM BBINPSMIICHUEM
B CTAOMJIM3UPOBAHHOE HANPSDKEHUE, KOTOpoe Ha 1-3 BoibTa OOJBINE BBIXOIHOTO HAIpS-
AKEHHUSL.

TouyHOe perynupoBaHuE BBIXOJHOTO HANpsKEHUS U TOKa oOecriedrBaeTcs JIHHEH-
HBIM CTaOMJIM3aTOPOM C KOHTYPOM CTaOMJIM3AIMK HANPSHKEHUS U TOKA. 3HAUEHUS BBIXOJI-

HOI'O HAIPsDKCHUA W TOKa 3aJar0TCsA COOTBETCTBYIOIIMM OIIOPHBIMHU HAIIPSIKCHUAMMA, KO-



TOpbie (POPMUPYIOTCS YIPABIIAIONIUM MHUKPOKOHTPOJUIEPOM C MCIOJIb30BAHHEM BCTPOCH-
Horo [{AII
N3MepeHne BBIXOIHBIX HANPSKEHUS U TOKA OCYIIECTBISIETCA YNPABISIOIIAM MHK-

POKOHTPOJIEPOM C UCTIOIb30BaHueM BcTpoeHHoro ALIT.

USB sw1x00

[locrosiHHOE HampspkeHHe mpeobdpasyercs Step-down mpeoOpaszoBaTeneM ¢ CHH-
XPOHHBIM BBINIPSMJICHHEM B CTaOWIM3WpOBaHHOE HampsbkeHne. Ha Beixome Step-down
npeoOpa3oBaTeisi HUCIHOJIb3YETCs] TOJMMEPHBIM KOHACHCATOP HOMHHAJIBHOW €MKOCTBIO
220mk®. Bricokas yactoTa Step-down u HHU3Kas €MKOCTh KOHJCHCATOpa 00CCIICYMBAIOT
BBICOKOE ObICTpOjielicTBHe, a HUu3Kkui ESR koHmeHcaTtopa obecnieunBaeT HU3KWE ITyJIbCa-

WK HAIIPSKCHUS.

1.4.2 Pesicumbl cmabunuzayuu u 102uKa omoopajiceHus HanpsaiceHus/moxa

Kaxxnp1ii kaHam MCTOYHMKA MUTAHUS (PYHKIITMOHUPYET B CIACAYIOIMIMX PEKUMaxX CTa-
OWIIM3aIu:

- pexxuM crabunuzanuu HanpsokeHus: CV (Harpyska noakiIo4YeHa);

- pexumM ctabmmmzaru Toka CC (Harpy3ka moJKIF0vYeHa);

- pexxum Off (Harpyska oTKIIFOUEHA).

[Tepexon mexny pesxxumamu CC u CV ocymiecTBiasieTcs: aBBTOMAaTHYECKHU.

B pexxume CV HCTOYHMK MUTAaHMS pabOTAET, KOTr/la BBIXOJAHOM TOK MEHbIIE yCTa-
HOBJICHHOTO 3HA4YE€HHs] OTPaHWUYEHUS TOKA. B 3TOM pexnMe MCTOYHWK MUTAHHs MOJIEp-
KUBAET MOCTOSHHOE HAMPSKEHHUE Ha BBIXOJIC.

Korna BbIXOJHON TOK CTaHOBHUTCSI paBHBIM 3HAYEHHUIO YCTAHOBJIEHHOI'O OrpaHUye-
HUS, ICTOYHUK MUTaHUA nepexoaut B pexxuM CC, obecnieunBasi MOCTOSHHBIM BBIXOJIHOM

TOK 3a CUCT CHHIKCHUA BBIXOAHOT'O HAIIPAKCHUS.

OcHosnoul kanan

B pexume CV Ha auciiee HanpspKEHHS O0TOOpa)kaeTcs 3HAYSHHE BOCIPOM3BOJIH-
MOTI'0 HaIlpsDKEHHS, Ha JHCIUIEE TOKa OToOpa)kaeTcs 3HAYCHHUE M3MEPEHHOTO BBIXOIHOTO
toka. [Ipu 3TOM 1151 OCHOBHOIO KaHalla Ha JUCIIee PeKuMa OToOpakaeTcs HAMKCh ,
s USB Beixona unaukarop USB-CV/CC cBeTHTCS 3€JIE€HBIM CBETOM.

B pexxume CC Ha aucruiee HanpsbKeHUsI 0TOOpaXkaeTcss 3HaYeHUE U3MEPEHHOIO BbI-
XOJIHOTO HaIpsKEHUs, Ha JUCIUIee TOKa 0TOOpakaeTcsl 3HaU€HWE YCTaHOBJIEHHOTO Orpa-

HHUYCHHUA BBIXOAHOI'O TOKA. HpI/I 9TOM JIsI OCHOBHOI'O KaHalla Ha AUCIIICC PCKUMa OTO-



Opa)kaeTcsi HaJIKCh ., mist USB Beixona muaaukarop USB-CV/CC cBetutcsi KpacHbIM
CBETOM.

B pexume Off Ha aucrinee HampspkeHUs 0TOOpaskaeTcsi 3HAYEHUE BOCIIPOU3BOIU-
MOTO HamNpsOKEHUs, HA JUCIUIeE TOKAa OTOOpa)kaeTcsl 3HAUEHUE YCTAHOBJICHHOTO OrpaHU-
YeHHsI BBIXOJJHOTO TOKA, Ha JUCIIEE peKuMa 0ToOpakaeTcs HaAMMNUCh .

[Mepexon B pesxum Off ocymectBisercs u3 pesxkumoB CC i CV HaxkaTHeM KHOII-
xku Off/On.

USB 6six00

USB BbIxox umeer Tpu pexuma (yHKIMOHHPOBAHUS, KOTOPHIM HAacTpauBaeTcs B
M0JIb30BaTEIHCKOM MEHIO IapameTp ;

— HE3aBHCHUMBII PEXUM, BBIXOIHOE HAMPSKEHUE/TOK YCTAHABIUBAIOTCS O30~
BaTeJIEM;

— PEXHUM 3apSAKH MOOWMIIBHBIX YCTPOMCTB, BEIXOAHOE HAINPSKEHUE yYCTaHABIIH-
BAETCs 3apsyKaeMbIM YCTPONUCTBOM B COOTBETCTBHH C IIPOTOKOJIOM ObICTpOH 3apsaaku. Or-
paHUYEHUE BBIXOJIHOTO TOKA yCTaHaBIUBaeTcs 2,5A,;

— USB BbIX0/1 HEaKTHBEH.

B pexunme Ad] ymorumka oTOOpaskeHHUsS HANpPsHKCHUSA/TOKA aHaJIOrMYHa OCHOBHOMY
KaHaly, Ui UHAWKAIMU PeKUMa cTaduiu3anuu ucnoin3yercs uaaukatop USB-CV/CC:
CV - zenensiit; CC - KpacHBIH.

B pexume QC3 Ha qucriiesix HanpspKEHUS U TOKAa BCETJia 0TOOpakaeTcsi u3MepeH-
HOE€ HalpspKEHUE U TOK.

Korna ycranosien pexxum USB Beixona Adj win QC3, mucmieit AUX2 UCTIonb3yeT-

cs1 1Tt 0TOOpakeHHsI HarpspKeHus, Toka 1 AUuX mapametpa USB Beixopa.

1.4.3 B pexxume Off Harpy3ka OTKIIFO9aeTCsT OT CHIIOBBIX IETIEH NCTOYHHUKA ITATAHUS
10 JIMHUHU TIOJIOKUTEIIBHON M OTPULIATEILHON MOJISPHOCTH, TP ATOM K BBIXOJHBIM KJIEM-
MaM OCTAlOTCS TOJKIIOUYCHBI IeNMH OOpaTHOW CBS3H I10 HAIPSOKCHHUIO COIMPOTHUBIICHHEM

npumepHo 100-200xOwm.

1.4.4 B uCTOYHMKE NMUTAHHS KMCIOJIb3YETCS AKTHUBHOE OXJIAXIAECHUE TEII00TBOJIA
JUHEHHOTO cTadmin3aTopa. YTpaBieHHUE CKOPOCTHIO BPAIICHUS BEHTUISATOPA OCYIIECTB-

JBICTCA IO CUTHAJTY JaTUHMKa TCMIICPATYPbI, HCIIOCPECACTBCHHO YCTAHOBJICHHOI'O Ha TCILJIO-

9



OTBOJIE, U TEIJIOBOW MoJenu TepMouHTepdeiica TpaH3UCTOPOB JUHEHHOTO CTabUIN3aTo-
pa.

[Ipyn HHM3KOM Temmeparype TEIJIO0TBOAA BEHTHISITOP BBIKIKOYEH U NEPUOJUUYECKU
BKJIIOYAETCS JIJIsl TOI/IEP KaHMs ONITUMAJIbHON TeMIIEpaTypbl BHYTPH KOpITyca.

[Ipu mpeBbIlIeHUN TeMIIepaTypbl TEIIO0TBO/Ia Bhilie puMepHo 75 °C cpabartbiBa-
€T TeIUIoBas 3allluTa, MOAPOOHEE CM. 3awuma om NOGbIULEHHO2O MOKA HANPANCEHUs U

memnepamypeol.

1.5 MapkupoBKa 4 IJIOMOMpPOBaHME

1.5.1 MapkupoBKa HCTOYHUKA MUTAHUS PACITOJNOKEHA HA 3aJHEH ITAHEIIH.

1.5.2 'apanTtuiiHas rmiom0a pacrnosiaraeTcs Ha HUKHEH MOBEPXHOCTH ITpuodopa.

2 NCIIOJIB3OBAHUE 110 HASHAYEHUWIO

2.1.1 VcToyHuk nuTaHus MpeJHA3HAUYCH JUIsl UCIOJb30BaHUS B CTAllMOHAPHBIX yC-
JIOBUSIX CO CJIEIYIOIIMMU TTapaMeTpamu:

- TemMIepaTypa okpyxatromieit cpenst ot 1 1o 40 °C;

- BJIQXHOCTh OKpYy»karomiero Bo3ayxa ot 30 1o 80% 06e3 KoHieHcaIuu;

- BBICOTA HaJ1 ypoBHEM Mopsi He 6omee 3000 m.

[TapameTpsl TOYHOCTH BOCIIPOU3BENCHHS U W3MEPEHHS BBIXOJHBIX MApaMETPOB
00ecIeunBaroTCs TP TeMIIepaType OKpykarorieit cpeast 25+5 °C.

2.1.2 He momyckaeTcsi MCIOIb30BAHUE MCTOYHUKA MUTAHUSI B 3aNbUICHHBIX MOMeE-
HICHUAX, OCOOEHHO B TMOMEIICHUSX B KOTOPBIX BO3MOXXHO OCEIaHUE TOKOTPOBOJSIICH

TIBLUTH.
2.2 Ucnoab30BaHue U3aeIus
2.2.1 Ilepen ucnoiap30BaHMEM MCTOYHHMKA MUTAHUS HEOOXOIUMO BBIJIEPKATH €T0 B
YCIOBUSIX NPUMEHEHUSI HE MEHEE OJHOI0 4Yaca €CJIM UCTOYHUK MUTAHUS XPaHWJICS NpPHU

MOJI0KUTEIbHOM TEMIICPATYPC U HC MCHEC JIBYX YaCOB €CJIM UCTOYHHK IMUTAHUA XPAHUIICA

IIPY OTPULIATEILHOU TEMITEpaType.
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HO,Z[KJIIO‘IGHI/IG CETEBOro Kabes MUTaHus K HCTOYHHKY IMHTAHUA HCO6XOI[I/IMO BBbI-

IIOJHATDH B BBIKIIFOUCHHOM ITOJIOKCHHWH BBIKJIIOYATCIIA ITUTAHUA.

2.2.2 Brurouenue ucmo4HuKa numanus

BxiroueHne MCTOYHUKA MUTAHUSI OCYILIECTBIIAECTCS BBIKIIOYATENIEM MTUTAHUS.

J171s1 BKITFOUEHHUS HEOOXOAMMO YCTaHOBUTH €T0 B MOJIOKEHUE «|».

[Toce BKIFOUYECHHSI HAa BpeMs TOJITOTOBKH MCTOYHHMKA MUTaHUs K pabdore Ha LCD
9KpaHe CHaJaJila 0ToOpaxkaeTcs Bepcus nmporpammuoro ooecreuenus (SW) LCD napaiiBe-
pa, rmocJje 4ero Bepcus nporpammuoro u anmnapatHoro (HW) obecrieuenust ICTOUHMKA MTH-
TaHUS.

[Tociie TOTOBHOCTH WCTOYHWKA MUTaHUS K paOOTE BBHITIONHSACTCS BHYTPCHHSS Ka-
auopoBka AL, o yuem cBUAETENHCTBYET COOTBETCTBYIOIIASI HAIMKUCh HA dKpaHe. Bo Bpe-
MsI KaTMOPOBKHM BO3MOYKHO TIOSIBJICHHE Ha BBIXO0JIC HCTOYHUKA MUTAHKS MOTeHITHANA 2-3B,
00YCJIOBIIGHHOTO TOKAMH YTE€UKH BBIXOJHBIX TPAH3UCTOPOB, JAHHBIA MOTEHIIMAT Majo-

MOIIHBIA Mo Harpy3kou naxe 10kOwm camxkaercs no 0,5-0,6B.

2.2.3 Yemanoska 8blx00HbIX napamempos, NoOKI0YeHUe/OMKI0YeHUe HA2py3KU

VYcraHOBKa BBIXOJIHOTO HAMPSDKEHUS/TOKa 00ECIEeUnBaEeTCs B JIOOOM U3 PEKUMOB
paboTh! ucrounuka nmutanus Off, CC wiu CV, umeercs Tpu pexuMa HaCTPONKHU apameT-
pos: Push, Roll u F/C. Hactpoiika pexuma OCYIIECTBISCTCS B MOJb30BATEIBCKOM MEHIO
napametp -

Br1Oop akTHBHOTO HJis PEryJUPOBKH HANPSHKEHUS/TOKA KaHalla OCYIIECTBIISCTCS
kHonkor USB-Set. /luctiien HampsokeHUs, TOKa U AUCTUIeH AUX aKTHUBHOTO TSI PETYIH-

POBKH KaHaja 0TOOPAKarOTCs KEJITHIM LIBETOM.

Pesrcum Push

JI7is peryaupOBKH HANPSDHKCHHS/TOKA HEOOXOIUMO KPAaTKOBPEMEHHO HaXaTh COOT-
BETCTBYIOIIMI SHKOAEP, MPU ITOM I[BETOM BBIAEISACTCA PETYIUPYEeMbIi paspsd. Jias us-
MCHEHHUsI 3HAYEHHS YCTAHOBJIEHHOI'O HAIPSKEHHUS/TOKA HEOOXOAWMO BpalllaTh SHKOEP.
CMeHa peryaupyeMoro paspsiaa OCyIIeCTBISIETCS IIOBTOPHBIM Ha)KaTHEM Ha SHKOJEP.

PerynupoBka OCYIIECTBIIIETCS B TEUEHHUE BPEMEHHM, 3aaHHOTO apaMeTpOM
, KOTOPOE MPOUIIETCS MPH Ka)X[IOM BpallleHUH WM HakaTwu HKozepa. Ilo ucreue-
HUM 5TOTO0 BPEMECHM BBIZCIICHHE LIBETOM IMPEKPAIIAeTCs W I PETYIUPOBKH HAIpsDKe-

HUSI/TOKa HEOOXO0IMMO HaXKaTh SHKOAECD.
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Pesrcum Roll

PerynupoBka HaNpsHKCHHSI/TOKA OCYIIECTBISICTCS 0€3 MPeIBapUTEIIbHOTO HaXKATHS
Ha ’HKoJEep. Jlsg M3MeHEeHUsI 3HaUeHUS YCTAHOBJICHHOTO HAIPSHKCHHSI/TOKa HEOOXOIUMO
BpaIlaTh YHKOJEP, IPX ATOM Ha BpeMsl, 3aJJaHHOE TTapaMeTPOM , IIBETOM BEIJIE-
JSICTCS PETYIHPYEMBIN pa3psi.

CMmeHna peryaupyeMoro paspsijia OCyIIeCTBIISIETCS Ha)kKaTHEeM Ha SHKOJIEP.

Pesrcum C/F

Pexxum perynmupoBku ananorudeH Roll, HO perymupyembie pa3psiasl GUKCUPOBAHBI
¥ 3aBUCAT OT CKOPOCTH BPAIIECHUS HKOJEPA.

Pexxum nmeer aBa cocrosiaus Coarse (rpy6o) u Fine (touno).

B cocrostaun Fine mpu MeasieHHOM BpallleHHH 3HKOJIEPa PETyIUPYIOTCS COThIC JI0-
J¥ HampsDKEHUS/TOKA, TPU OBICTPOM BpAIICHUH PETYIHPYIOTCS ACCSIThIe TOJM HaIpshKe-
HUSI/TOKA.

B cocrostanu Coarse mpy MeIIeHHOM BpallleHUH SHKOZEpa PETyIUPYIOTCS JAECAThIC
JIOJIA HAIPSKEHUS/TOKA, TPU OBICTPOM BpAIIEHUU PETYIUPYIOTCA €IUHUIIBI HampshKe-
HUS/TOKA.

Texkymuid peryanpyeMbli pa3psl BBIAEIAETCA LIBETOM Ha BpeMs, 3aJaHHOE Iapa-

MeTpoM LELIRIUE -

CwmeHa cocrosiaus Fine/ Coarse ocyiiecTBisieTCsl HaKaTHEM dHKOIEpa.

2.2.4 Ilooknrouenue Hacpy3Ku K OCHOBHOMY KAHATLY

OCHOBHYIO Harpy3Ky MOJKIIIOYalOT K BBIXOJHBIM KJIEMMaM B COOTBETCTBUU C yKa-
3aHHOM MOJIIPHOCTBIO.

[Tpu moakitoueHny UCTOUHMKA nMUTaHust K UuCTOUHUKY DJIC (akKyMymnsiTopsl, 3apsi-
YKEHHbIC KOHACHCATOPbI, IPYrue MUCTOUYHUKH MUTAHUSI) HEOOXOIUMO COOIIOJATh MOJISp-
HOCTb TTOJKITFOUCHHUSI.

[Ipu HEecoOMI0IEHUH TTOJIIPHOCTHU TTOAKITIOUCHHS MOYKET CpabaThiBaTh 3aIllIUTa OT

HaMpsHKEHUST 00paTHOM MOJISIPHOCTH, TIPU ATOM Ha JIUCIIIEE peKUMa 0TOOpakaeTcst Hall-

wico (B .

2.2.5 looknrouenue nacpysxku k USB 6vixooy
Harpyska noakmouaercs k USB Boixosy ¢ ucnons3zoBanuem USB kaGernst uimu

azanrtepa, BXOISIIErO0 B KOMIIJIEKT.
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[TossIpHOCTB NOAKIIOYEHNS HATPY3KH YKAa3aHa Ha ajanTepe.
BHMUMAHMUE! Jluauy 1aHHBIX HE 3alIMIIEHBI OT NEPEHANPSKEHUIN U MOAKIII0Ye-
HUE€ UX K HICTOYHHUKAM ITUTAHUSA HEJOIYCTUMO U MOKET IPUBECTU K BBIXOy KOHTPOJLIEpa

OBICTPOI 3apsIIKK U3 CTPOS.

2.2.6 I[lonv3o6amenbckoe Mento

JIy1st HaCTPOMKHM TIOJIB30BATEIBCKUX MAPAMETPOB W (DYHKITMI B HCTOYHUKE MTUTAHUS
peann30BaHO MOJIb30BATEIBCKOE MEHIO.

Jlns BX0J1a B TI0JIB30BaTENIbCKOE MEHIO HeoOXxoauMo B pexxume Off Haxars u yaep-
YKUBATh SHKOJIEP TOKA.

BriOop nmyHKTa MeHIO (MapamMeTpa) OCYIIECTBIISIETCSl BpaIlllEHHEM SHKOJiepa Harmpsi-
YKEHUs1, U3BMEHEHHE BRIOPAHHOTO MapaMeTpa BpalleHUEM 3HKOIepa TOKa.

Bb100p MyHKTa MEHIO OCYIIECTBIIECTCS 110 KOJBILY.

JInst BBIXOZIa M3 MOJIb30BATEIBCKOIO MEHI0O HEOOXOJMMO BBIOpAaTh MYHKT WIIN
U Haxkatb kHonky Out. Eciu BeIOpaH myHKT , TO HAaCTPOUKHU OyAyT
COXpaHEHBI B DHEPrO3aBUCUMOM NaMSTH, TIPU BHIOOpPE MyHKTA HAaCTPOMKHU U3MEHSIOTCS
TOJILKO B ONEPATUBHOM MaMSTH U MPHU BHIKJIIOUCHUU UCTOYHHMKA MUTAHUS HE COXPAHSIOT-

Ci.

Tabnuna 2. Onucanue napaMeTpoB MOJIb30BATEIILCKOTO MEHIO

HauMeHoBaHue
Onucanue
napamerpa

m Brixoa n3 MeHio

Brixog U3 MEHIO ¢ COXpaHEHHEM IMapaMeTPOB B
SHEPrOHE3aBUCUMON MaMSITH

JIONOJIHUTENBHBI TapaMETP OCHOBHOTO KaHaja,
oToOpakaeMblii Ha aucruiee Auxl

JIOTIOTHUTEINBHBIN TTApAMETP OCHOBHOTO KaHAJIA,
oToOpaxkaeMblii Ha nucruiee Aux2, korma USB
BBIXOJ] HCAKTUBEH

Pexxum USB BrIXO7a

HNononnutensubid mapamerp USB Bbixoga, oto-
OpakaeMblii Ha quciiee 4d

KomneHcanusi conpoTUBIEHUS MPOBOJOB OC-
HOBHOI'O KaHaJia

Pexxum pabotsl ¢ynkiuu "Tpurrep" 0CHOBHOTO
KaHasa

Bpemennoii mapamerp ¢bynkuuu "Tpurrep" oc-
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HaumMmeHoBaHUe
napaMerpa

Onucanune

HOBHOI'O KaHaJia

NVP mode)

Pexum pa6OTLI 3alllUTBI OT IICPCIIOJIFOCOBKH OC-
HOBHOT'O KaHaJa

USB TRG mode

Pexxum pabotsl pyukiuu "Tpurrep" USB Beixo-
na

USB TRG time, ms

Bpemennoii mapametp ¢ynkuuu "Tpurrep" USB
BBIX0/1a

USB NVP status

Craryc 3anmuThl OT nepenonocoBku USB BbIxo-
na

VA set mode|

PexxuM peryampoBKU HAPsDKEHMs/ TOKa

VA adj time, §

Bpewms perynupoBkr napameTpoB B CEKYHIaX

VA set BLK mode

Pexxum pabotbl QyHKIMHM OJIOKUPOBKU H3MEHE-
HUS TApaMETPOB

VA set BLK time, s

Hacrtpolika BpemMeHHOro mapamerpa B PEXUME
OJIOKMPOBKYU M3MEHEHUS ImapamMeTpoB time

LCD brightness|

Hacrpoiika sipkoctu noacetku LCD mucrnes

jw)

NuauBuiyaibHBIA CETEBOM aIpEC

Net Group ID

['pyninoBou ceTeBoi aapec

Filter of CC mode, ms

Hacrpoiika ¢punsTpa oToOpaxenus pesxkuma CC

Power On time, H

Hapa60TI<a HCTOYHHKA IITMTaHHA B 4acaxX

Program

Hacrpoiika ¢pyHKIIMH pabOThI IO IpOorpamme

Long push of Enc

Hactpoiika peakuuu Ha [JIATENBHOE HAXKATHE
JHKOJIEpa

Display of first null

Hactpoiika oToOpakeHUsI MEpPBOro HYyJS s
3HaYeHui MeHble 10.

External inpu

Hactpoiika BHemHero sBxona

External outpu

Hactpoiika BHemHero Bpixona

VA displa

Hactpoiika 30HBI OTOOpa)K€HHMsI OCHOBHBIX TIa-
pamMeTpoB

Graph cell

Hacrpoiika BOJbT Ha KJIETKY NMpPU OTOOpaXKEHUU
rpaduka HanpsHKEHUs/ TOKa

Graph cell A

Hacrpoiika amriep Ha KJIETKYy IpH OTOOpaXKEHUU
rpaduka HarpsHKEHUs/TOKA

Graph cell time

Hacrpoiika BpeMeHN Ha KJIETKY MPU OTOOpaxke-
HUU Tpadrka HAPSHKSHISI/TOKA

Graph mode

Hacrpoiika pexxuma oToOpakeHHH rpauka Ha-
IPSHKEHUSI/TOKA

Beeper mode

Hacrpoiika pexxruma curHaan3anuu ounepa

D
—

Beeper volume

Hacrpoiika rpomkocTu obunepa

Cur limit, A

Jlumur OI'PaHUYCHHA TOKA OCHOBHOI'O KaHaJla

\VVolt limit,

JIumut OIpaHUYCHUA HAIPAKCHHUA OCHOBHOI'O
KaHaJia
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HauMeHoBaHMe
Onucanue
napaMerpa

JIuMUT OrpaHWYEHUs] BBIXOJHOW MOIIHOCTH OC-
HOBHOTO KaHaja

Jlumut orpanmuenuss Toka USB BbeIixoma B pe-
xume Adj

Jlumut orpannuenus Hamnpspbkenuss USB Beixoga
B pexkume Adj

2.2.7 Omobpadsicenue oonornumenvhulx napamempos AUxX1

Ha nucriiee monotHUTENBHBIX MapaMeTpoB AUX1 ocHOBHOTO KaHaja U Ha AUX2
nucriee mpu akTuBHOM USB BbIX0J1€ MOTYT OTOOpa)KaThCsl CIACAYIOIINE TTapaMeTphI:

- MOIIIHOCTH B BaTTax, kox W,

- OT/IaHHAsI EMKOCTh B amIiep Jacax, koj Ah;

- OT/JIaHHAas PHEPrus B BaTT 4vacax, kog Wh;

- COMPOTHUBIICHUE HArPy3KH B OMax, KoJ (2 ;

- I3MEPECHHOE HaNPsHKEHUE Ha BBIX0JI€ HICTOYHUKA ITUTAHUS B BOJIbTax, Ko V
(TOJILKO OCHOBHOM KaHal).

- I3MEPEHHBIA TOK Ha BBIXOJC UICTOYHUKA MUTAHMS B ammiepax, kKoa A (TOIBKO OC-
HOBHOM KaHa);

- 3anosiHenue LIIMM curnana BHenrHero Bxoja (cm 1m.2.2.16) B nporieHTax, koa EXxt.

Br16op oToOpakaeMoro mapameTpa OCyIeCTBISIETCS B ITOJIB30BATEIILCKOM MEHIO
napameTpI H -

Anroputm oToOpakenus: MmonHocTH: B pexxume Off oToOpaxkaercs mpousBeneHue
YCTaHOBJICHHOTO HaNpsbKeHUs U Toka, B pexxnume CV/CC oroOpakaeTcs Mpou3BeACHNE
U3MEPEHHOTO HAPSHKEHUS U TOKA.

ANTopuTM 0TOOpaKEHUS OTIAHHOW EMKOCTH: OTAAHHAS €MKOCTh BBIYHCIISECTCS KaK
WHTETrpaj TOKa [0 BpeMEHH. BhIUunCIIeHUe HHTETpalia OCYIISCTBISICTCS METOIOM TpaTeIHid
¢ yactortoii okoo 31’ OOHyNeHne HHTETPATBHOTO 3HAYEHHSI OCYIIECTBISIETCS TIPH TIepe-
xoze u3 pexxuma Off B pesxum CV/CC.

ANTopuT™M 0TOOpAKEHUS OTJAAHHOW YHEPTHH: OTJAHHAS YHEPTUN BBIUUCIISETCS KaK
MHTETpaj MOIIIHOCTH 110 BpeMeHH. BhIuuciienue nHTerpaia OCyniecTBISETCS METOI0M
Tpanenui ¢ yactotoil 0koio 31'u. OOHyNeHne HHTErPaJbHOTO 3HAYEHUSI OCYIECTBISETCS

npu nepexoe u3 pexuma Off B pexxum CV/CC.
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AJTOPUTM OTOOPAKEHUS COPOTUBIICHUS Harpy3KU: COMPOTUBIIEHUE HATPY3KH BbI-
YUCIISAETCS KaK OTHOILICHHE U3MEPEHHOTO HANIPSIKEHHUS K U3BMEPEHHOMY TOKY, MaKCHUMalb-

Hoe 3HaueHue 99999 Owm.

2.2.8 Hucnneu oonornumenvuulx napamempos AUX2

Korna USB BbIXx0/ HEakTHBEH (T1apameTp B COCTOSIHUY (§]fj ) Ha JHCIIICE
AUX2 oTobpaXkaroTcs 1OMOTHUTEIbHbIE AUX2 mapaMeTpbl OCHOBHOTO KaHaja. Jlucrei
BBITJIAIUT KAaK TIOKA3aHO HA PUCYHKE | M HAa HEM OTOOPAKAIOTCS CIEAYIOIINE apaMeTPhI
OCHOBHOTO KaHaJa:

- YCTaHOBJICHHBIC (BOCTIPOM3BOIUMBIC) HANPSDKEHUE U TOK, Koa SET;

- U3MEpPEHHBIE BBIXOAHbIE HANPsKEHHE U TOK, ko ADC;

- OTJIaHHBIC EMKOCTb 1 dHeprus, kKo INT;

- IOKA3aHUs JaTYUKOB TeMneparypsl, kog TMP;

- U3MEPEHHbBIE HAIIPSKEHUS y3J10B HICTOYHUKA UTaHus, kog PWM;

- UHIMKATOP YPOBHS BBIXOTHOTO TOKa Abar;

- UHIUKATOP YPOBHS BbIXOHOU MorHocTH Whar.

Br160p oToOpaskaeMoro napameTpa OCyIIECTBISETCS B OJIb30BAaTEIbCKOM MEHIO,
R A2 parameter]

WNuaukaTop ypOBHSI BBIXOJHOIO TOKa OTOOpaXaeT OTHOIICHHE TEKYILErO BBIXOAHO-
ro TOKa K YCTAHOBJIEHHOMY OTPaHUYEHHIO BBIXOJHOTO TOKA.

NHaukatop ypoBHS BBIXOAHOW MOIIHOCTHA OTOOpaXaeT OTHOILIEHHUE TEKYLIEH BbI-
XOJIHOM MOIIHOCTH K TPOU3BEAEHUIO YCTAHOBIEHHOTO BHIXOIHOTO HANIPSDKEHUS U YCTa-
HOBJIEHHOTO OI'PAaHUYEHUS BBIXOJIHOTO TOKA.

[[BeT mosoCckl MHAMKATOpA 3aBUCUT OT 3HaueHus. Ecim oTHomenue menee 50% mo-

J0ca MHAMKATOpa 3eyeHas, Boie 50% - skentas, Bbie 75% - KpacHas.

Korna USB Bbeixon aktuseH (napametp [ISRO[N{sfili B cOCTOSHUU UIH ) Ha
nucriee AuX2 otobpaxkarorcs mapamerpbl USB BbIxoia M OH BBITVISIIUT KakK MOKa3aHO Ha

pUCYHKeE 2.

[Mudpamu Ha pucyHKe 2 0003HAYECHBI:

1 - o6nacte oToOpaxkenus pexuma USB Brixona um uHaukanuu cpabatbiBaHUs 3a-
muT USB BRIXOnA;

2 - obnacte oToOpakenust HanpspkeHus USB Boixona (aucruiei Hanpsbxkenus USB

BBIXO0/1A);
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3 - obsacth orobpakenus Toka USB Beixona (mucreit Toka USB Beixoja);

4 - obmacTh oTOOpakeHust nonosHUTeILHOTO AUX1 mapamerpa USB Beixoma.

E(ere PS-5010PL3A

24,700 v
03.000 A ¢

BLK
74900 W S
Adj 4.700V/2.000A/9.400W ()
cv/cc
1] oA+ 12V2A é
2 ; Out
> O
4 ——

Pucynok 2 — enewnuii 6uo auuesoit naneau npu akmuenom USB gvixooe

[Tpu cpabareiBanmnu 3amut USB BbIxoa B 30HE 1 MHUTaeT HaAMMUCh KPAaCHOTO I[BETA!
NVP - cpabaTbiBaHue 3aUTHI OT MEPETIOTIOCOBKH;

OVP - cpabatbIBaHK€ 3aIIUTHI OT MPEBBIICHUS HAPSXKEHUS HA BBIXOJIE;

OCP - cpabarpiBaHue 3aIIUTHI OT IPEBBIIICHUS TOKA,

TRG - cpabaTbiBaHUE TPUTTEPHOU TOKOBOM 3aITUTHI.

COpoc nHaUKauK cpabdaThIBaHUS 3alUTHI BBHITTONHICTCS KHOTKON USB-Set.

2.2.9 Omobpasicenue epaghuxos

[To ymouanuto mapaMmeTp MOJIb30BaTEIIBCKOTO MEHIO YCTaHOBJICH B 3HA-
YeHUE m :

Ecnu mapametp mosib30BaTeNbCKOTO MEHIO YCTaHOBJICH B 3HAYCHUE
WIH , TO BMECTO JTUCIIJICEB HaMpspKeHUs1, Toka U AUX1 nucrest otobpaxatorcs rpadu-
KM HalpssKeHUS] U TOKa OCHOBHOTO KaHama ( ) umn USB Brixona ( ). I'paduk Ha-
IPsHDKEHUST 0TOOpaKaeTcs 3€JICHBIM IBETOM, a Tpaduk Toka KpacHbIM. OOIMe y4acTKu
rpauKOB HAMPSIKEHUS U TOKA OTOOPAKAIOTCS IMTyPITYPHBIM IIBETOM.

Ha nucniee AuX2 oToOpaskaroTcs 3HAUCHUST HANPSHKEHUS U TOKa B COOTBETCTBUU C

n.1.4.2. Uuaukanus yCTaHOBKHM HANPSDKEHUSI M TOKA OCYILECTBIIsIeTCS Ha AUX2 quctiee.
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B pexxume oTtoOpaxeHus: rpagkoB TOCTYIIEH TOJIBKO OJMH U3 KaHAJIOB, BTOPOM Ka-
HaJl CTAHOBUTCS] HEAKTUBHBIM.

HacTtpoiika 1eHsl 1ejieHus OCel HANPSIKEHUS, TOKA U BPEMEHU OCYLIECTBIISICTCS B
MOJIb30BATEILCKOM MEHIO: TapaMeTPbl , u .

[TapameTp MONB30BATENBCKOTO MEHIO MO3BOJISIET HACTPOUTH PEKUM
oToOpakeHus rpadurika b€ niu .

B 3naueHuu B8 oToOpaxkaroTcsi aOCOIOTHBIE 3HAUYCHUSI HANPSDKEHUsI, TOKa U HOJIb
BEPTUKAJILHON OCH HaXOJUTCSI BHU3Y 30HBI 0TOOpakeHus rpaduka.

B 3HaueHun OTOOpPaXKaIOTCsl OTHOCUTENIbHBIC 3HAYEHUS HAIPSKEHUs, TOKa U
HOJIb BEPTUKAIBHOM OCH HAXOAMUTCS B CepeAMHE 30HBI 0TOOpaxkeHus. B aTom pexxume, Ko-
raa rpaduk IPOXOJUT HaYaJbHYIO (HYJIEBYIO) TOUKY OCH BPEMEHH, 3alIOMUHAIOTCS 3HAYe-
HUS HAIPSDKEHUSI, TOKA U J1ajie€ OTOOpakaeTcss UX U3MEHEHUE OTHOCUTEIBHO ATOTO 3Ha-

YCHU.

2.2.10 @yuxyus morxosoti 3awumst "Tpueceep”

B uctounmnke nutanus Ui OCHOBHOTO KaHana U USB BeIxoma peanu3oBaHa (pyHK-
U1 TOKOBOM 3ammuThl "Tpurrep" — aBToMaTudeckuit mepexon B pexkum Off mpu nepexone
B pexuMm CC.

[Ipu mpeBbIIEHNH 33aJaHHOTO TOKA UCTOYHUK MUTAaHUSI aBTOMATUYECKU MEPEXOUT
B pexxuM CC, npu 3tom ecnu GyHkuus "Tpurrep" akTuBHA, TO Yepe3 3alaHHOE MOJIH30Ba-
TEJIeM BpeMsl MCTOYHHK IMHUTAHUS aBTOMATHYCCKU mepexoauT B pexkum Off (Harpyska ot-
KJIFOHAeTCs).

[Tpu cpabaThiBaHUM TPUTTEPHOM TOKOBOU 3aIlIMTHl B OCHOBHOM KaHaJie Ha JHUCIUIEE
peXrMa MHUraeT HaJIuCh - Jlist cOpoca MHAMKAUMU HEOOXOUMO MOKPYTUTh SHKOEP
TOKA.

[Ipu cpabaTeiBaHUU TPUTTEPHON TOKOBOM 3amuThl B USB BhIXO/€ B 30HE 1 pHCYHOK
2 MUTaeT HAAMUCh - Jlst cOpoca nHaUKAIKU HEOOXOIMMO TTOKPYTUTh HaXKaTh KHOTIKY
USB-Set.

Jlamee omnncaHa HacTpOWMKa TPUITEPHOM TOKOBOM 3AILUTHI JJI1 OCHOBHOI'O KaHaja,
st USB BeIXO1a Bce aHAJIOTMYHO.

Hacrpoiika ¢ynkiun "Tpurrep" ocyiiecTBiaseTcs B MOJIb30BATEILCKOM MEHIO U
MMEET JiBa apamerpa: u .

OIIpeNeIsIeT Yepe3 Kakoe Bpems nocie nepexona B pexum CC ucrou-

HUK niuTadus nepeiaer B pexxum Off (oTkimounT Harpysky).
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Hacrpoiika BpeMeHHOro nmapaMerpa HeoOXoauMa JJid UCKIIIoUYeHHs "MOXKHBIX" cpa-
OaThIBAaHUN 3AIUTHI MPU MOJAKIIOYEHUU YCTPOMUCTB C OOJBIIMMH BXOAHBIMU €MKOCTSIMHU

IIPU 3apsiie KOTOPBIX MCTOYHHK MUTAHUSA KPATKOBPEMEHHO MOXKET MEPEXOJNUTHh B PEKUM

CC.
[IpuMepHOE BpeMs 3apsiia eMKOCTH B MUILIMCEKYHIAX Ly MOXKHO ONpPENEIHTH IO

dbopmye:

rae U —HanpsbkeHue yCTaHOBJIEHHOE Ha BBIXOJIE UCTOYHMKA MUTaHMS B BoyibTax, C
— BXOJIHasi eMKOCTh yCTpoiicTBa B Muunapanax (Mukpodapansl x1000), | - ycraHos-
JIEHHOE OI'PAaHUYEHUE TOKA B aMIlepax.

Bpemennoit napamerp dynkuuu "Tpurrep" nomkeH ObITh 00JIbIlIe paCYeTHOTO 3HA-

YCHUA t'}ap .

2.2.11 3awuma om nepenontocosxu

BpIxo1 HCTOYHHMKA TUTAHUS MOYKET BBIJECPKUBAThH 0€3 TOBPEKICHUS HAIIPSKECHUE
00paTHOM MOJSIPHOCTH KaK Ha BBIXOJE OCHOBHOTO KaHaia, Tak 1 Ha USB BeIxoze (kpome
JUHUN JAHHBIX ).

3amura OT MEePeroTFOCOBKHA OTKITIOYAET BBIXOJ HICTOYHUKA MUTAHUS IPY HATUYUH
Ha BBIXOJIE€ UICTOYHUKA MUTAHUS HAMPSHKEHUS 00paTtHO# nonsspHocTH Oosee 0,6-0,7B.

OcHognou xanan

BxroueHue M BBIKITIOUCHHE 3aIUTHI OT MIEPETIOTIOCOBKH OCYIIIECTBIIICTCS B TIOJb-
30BaTEIbCKOM MEHIO TTapameTp . Korma 3amura aktuBHa Ha AucIuiee QyHKITUH
0TOOpAXKACTCS HAITHCH NG

[Tpu cpabaThIBaHWY 3alTUTHI U OTKIIOUEHUHN BBIXOJa HA JUCIICE PEKUMa C 4acTO-
To# mpumepHo 1 ['11 Muraer HaAMUCH - Ecnu Ha BBIX0J1€ MICTOYHHUKA TUTAHUS TIPUCYT-
CTBYET HANPsOKEHUE 00paTHOHN MOJIIPHOCTH, TO HAAIMKUCHh MUTAET C YaCTOTOW MPUMEPHO
2 I

Jlst cOpoca HHIUKAITMY HEOOXOIMMO TTOKPYTUTh SHKOJIEP TOKA.

USB gw1x00

BximroueHue U BBIKITIOUCHHUE 3aITUTHI OT MEPETIOTFOCOBKH OCYIIIECTBIIICTCS B TIOJb-
30BaTeabCKOM MeHIO ntapaMeTp (USERNWAilels[s.

[Tpu cpabaThIBaHUY 3alTUTHI U OTKIIOYEHUHN BBIXO/a WM MPU HATMYWN OTpPHUIIA-

TCIBbHOI'O HAIIPAXKCHHA Ha BBIXOAC, B 30HC 1 PUCYHOK 2 MUTaeT HaAIIMChb -
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s cOpoca nnauKkanuu HeoOxoaumo Haxath kHonky USB-Set. Ecnu nmocne naxa-
TUS KHOTIKW WHAWKAIMS MOSBUJIACh BHOBb, TO HA HANpsDKEHHWE 0OpaTHOW MOJSPHOCTH Ha

BBIXOJIE T10 MPEKHEMY ITPUCYTCTBYET.

2.2.12 Brokupoexa uzmeneHus napamempos

Hacrpoiika 6JJ0KUPOBKU U3MEHEHUS 3HAUEHUN YCTAHOBJICHHOT'O HAIIPSKEHUS U TO-
Ka OCYILECTBISETCS B II0JI630BATEIECKOM MEHIO IIapaMeTp G

OyHKIMOHUPOBaHUE OJOKUPOBKH B 3aBUCIMOCTHU OT BEIOPAHHOTO 3HAYEHUSI:

NERE - 6ioxkupoBka Beerna HeakTHBHA;

- OJIOKMPOBKA aKTHBHA KOTJa BBIXOJ HCTOYHMKA BKIOUYeH (pexkuM CV umu CC);

- OJIOKMpPOBKA aKTUBHA BCET/1a;

- aBTOMaTH4YecKas OJIOKMPOBKA MO BPEMEHH.

Pexxum aBToMaTHUYECKOl OJIOKUPOBKH 10 BpeMeHH (TIMe) pekoMeHayeTCsl HCIOIb-
30BaTh COBMECTHO C PEXKUMOM perynupoBku napamerpos Roll wim F/C. B atom pexnme
OJIOKMPOBKA BKJIFOYAETCSl aBTOMATUYECKHU €CIIM YHKOJIEPhl HE MCII0Ib30BAJIUCH B TEUEHUE
NepUOa BPEMEHH, 3a/IaHHOTO TapaMeTpoM . Jist cHsITHST OJTOKUPOBKU
HeoOxoauMo HaxaTh kHonky USB-Set.

Jlyis akTUBaMK OJIOKUPOBKY ATUTEIBHBIM HAKaTHEM SHKOJIEpa HANPSDKEHUS He00-
xoaumo napametp [Kefifgoi iR RIaY yCTaHOBUTE B 3HAYEHHE , @ IapaMeTp
YCTaHOBUTH B 3HaUCHUE [O)f -

Korna 61okupoBka akTuBHA Ha AucIuiee (PyHKIMH 0TOOpa)kaeTcs HaAINUCh .

2.2.13 Jlumumur

VcTOYHMK TIUTAaHWUS WMEET (PYHKIIMIO OTPAHWYCHUS MaKCHMAaJbHOTO BBIXOJIHOTO
HaIpspKeHHUS W Toka. J[JIS OCHOBHOTO KaHajia TaKXKe €CTh OrpaHWYEHHE BBIXOJHON MOIII-
HOCTH.

HaCTpOﬁKa JIMMHUTOB OCYHICCTBIIACTCA B IOJIb30BATCIILCKOM MCHIO.

2.2.14 KomneHncayus conpomusnenusi npoeooos

Hcrounnk nmutanust uMeeT GyHKIUIO MPOTPAMMHON KOMITEHCAIIUUA COTIPOTUBIICHUS
MPOBOJIOB JIJI1 OCHOBHOT'O KaHaJa.

Ha ocHOBaHUM 33JaHHOTO WJIM BEIYMCIIEHHOTO CONMPOTUBIICHUS TPOBOIOB UCTOYHUK
MATAHUS B PEKUME PEAIbHOTO BPEMEHH PACCUUTHIBAET U BBOJUT HEOOXOAUMBIE TTOMTPaBKHU
B kaHajbl LIAIT u ALIIL
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MakcuMalibHOE BBIXOJHOE HAIpPSKEHHE UCTOYHUKA MUTAHUSA C YYETOM KOMIIEHCH-
pytomieit BoabsT qo6asku 30,5B.

Hacrtpolika conpoTuBiIeHNs IPOBOIOB OCYLIECTBIIIETCS B ITOJIB30BATEIBLCKOM MEHIO
rapameTp . [Ipu 3TOM MMeeTCst BO3MOKHOCTh KaK PyYHOU YCTaHOBKH
3HAYEHUS CONIPOTUBIICHUS NMPOBOJOB, TAK U aBTOMAaTUYECKOTO U3MEPEHMUS.

JInsi aBTOMaTU4YeCKOro M3MepeHuss HEoOXOJIMMO B MOJb30BATEIHLCKOM MEHIO BBI-
OpaTb mapameTp , MOJKJIFOYUTh MPOBOJIAa K UCTOYHHUKY IUTAHUS U
3aMKHYTh UX CO CTOPOHBI Harpy3ku. KpaTkoBpemeHnHo Haxatb kHomky Off/On, mpubop
NEepENIET B PEKUM U3MEPEHHSI CONPOTUBIICHUS MPOBOAOB. Ha BpeMsi u3MepeHus: BMECTO
3HAYEHUs MMApaMEeTpa MHUTAET HAANUTh , [0 OKOHYaHUU U3MEPEHUSI U3MEPEHHOE CO-
IIPOTUBJIEHNE NIPOBOJIa ABTOMAaTHYECKN YCTaHABIMBAETCS B KAYECTBE IapameTpa
sistance, mOl

BHUMAHMUE! Bo Bpemsi aBTOMaTH4ECKOI0 U3MEPEHHUSI COMPOTUBIIEHUS! TTPOBOJIOB
4yepe3 HUX MPOTEKAET TOK OKOJIO 1A, pa3MbIKaTh IPOBOJA BO BpEMsI U3MEPEHUS HE JOITYC-
kaercs. [Ipu pasMbIKaHUM IPOBOJOB BO BPEMsI TECTA HA HUX BO3MOXKHO MOSIBJIICHUE Ha-

npsbxenus 1o 10B.

2.2.15 Qunomp omoobpasicenus pexcuma CC

s camxenus "npedesra” nuaukanuu Ha rpanuie pexuMoB CC/CV B ncToYHMKE
nuTaHus peann3oBaH Guibtp pexkuma CC. OH omnpeaensieT 3aep>KKy U3MEHEHUS WHIH-
Kaluu npu nepexonaax Mmexay pexkumamu CC u CV.,

JlaHHBIN QUIBTP OKA3BIBACT BIMSIHUE TOJIBKO HA MHIMKAIHIO.

Hacrpoiika moctosiHHOM BpeMeHU (UIbTpa OCYIIECTBISETCS B MOJIH30BATEIHCKOM

Sk EyFilter of CC mode, msjp

2.2.16 BHewHue qunuu 6x00a u 861xo0da

B ncTouyHMKE MUTAaHUS UMEIOTCS M30JIMPOBAHHBIC Yepe3 ONTOIAPhI JIUHUN BXOJa U
BBIX0/1a, BBIBEJICHHBIC HA Pa3beM HU(POBOro kaHana (cm. m.2.4).

AKTHBHBIA CHUTHQJ BHEIIHEW JIMHUM BXOJa Jornueckas | HanpstkeHnem 3-5B,
BXOJIHOHM TOK He Oosee SMA. BHemHsist muHUs BXoAa uMmeeT Ba pexuma On u PWM.

Koraa nmapameTp mojib30BaTesibcKOro MEHIO B 3HAYCHUU m, JTUHUS
BXO0J1a aKTMBHA U TOJIOKUTEIBHBIA ()POHT BKIIFOUACT/BBHIKJIFOYAET BBIXOJ OCHOBHOTO KaHa-
7a, MO0 3amycKaeT/oCcTaHaBIMBACTCS porpaMmy T.e. Ayonupyet kaonky Off/On ocHoB-

HOT'O KaHaJia.
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Korma nmapamerp noJyib30BaTeIbCKOTO MEHIO B 3HaucHUM [Qll BXOJ
paboTtaer B pexxume 3axBara [IIMM curnana u B nepemennyio ExIn (pexxum paboThl 1o
nporpamme) nepenaercs 3HaueHue 3anonHenus [IIMM curnana. MuHUMabHOE 3HAYCHUE
0, makcumanbHoe 3HaueHue 1000 (paspemenue 0,1%). Tekylee 3HaUCHUE 3AMOJHEHUS
[IIM moxeT oToOpaxkathesi B kauecTBe AUX1 mapamerpa aJisi 4ero He0OXOMMO BBITIOJ-
HUTH COOTBETCTBYIOIIYIO HACTPOIKY B MOJIb30BATEIILCKOM MEHIO.

Honyctumas vyactota IIIMM curnana 5-20 I'u, pekomenayemoe 3naduenue 10 I'.

[TonpobHEee 00 MCHONB30BAaHUM CM. NOKYMEHT [Ipoecpammuposanue JIBII e-core
PRG1.3.

Korma nmapamerp mosib»30BaTeabCKOro MEHIO B 3HAYEHUU m, JVHUS
BBIXO/Ia aKTHBHA. Eciu OCHOBHOI KaHall MCTOYHUKA MUTaHUs padotaet B pexkume CC mmm
CV, 1o Beixoxa 3ambikaetcs Ha auHHI0O GND uepe3 pesuctop 100 OM. MaxkcumanbHBIH
KOMMYTHpYeMbI TOK 10MA, MakcuMallbHOE HanpsKeHrEe Ha BeixoAe +15B u -5B.

VYrpaBneHue JTUHUEH BHEIIHETO BBIXOJA JOCTYIIHO MpU paboTe MO MporpaMmme
M0JIb30BATES.

AHanu3 TUHUM BHEIIHETO BXOJa AOCTYIITHO M3 IIPOrpaMMBbI ITIOJIb30BATCIIA.

2.2.17 Bvibop u ycmanoexka npecemos, 86100p npocpammol

B ucrouHuke nmuTaHUs UMEIOTCS YEThIpe STUEHKHU JIJIsl COXpaHEHUs IPECeTOB Hampsi-
KEHHS ¥ TOKa OCHOBHOTO KaHasa.

Jliisg paboThl ¢ mpeceTaMu mapaMeTp MOJIb30BaTEIbCKOIO MEHIO
JIOJKEH OBITh YCTAHOBJIEH B 3HAUEHUE :

J171s BXOJI B peXKHMM BBIOOpa U YCTAaHOBKH MpeceToB HeoOxoaumo B pexume Off Ha-
XKaTh U yIEPKUBATh SHKOJECP HANPSHKEHUSI.

[Ipu BXOzE B pe)KUM BBIOOPA U YCTAHOBKH IIpeceToB Ha auctuiee 4d oToOpakaroTes:

- TeKyIIue 3HadeHus npecetoB M1-M4;

- 3HAYEHHE MapaMeTpa MoJIb30BaTeIbCKOTO MEHIO PRG ;

- MyHKT BbIX0J1a U3 pexnma EXit.

BeiOop stueiiku mpeceTta, mMporpaMMbl WM MyHKTa Bbixoga EXit ocymectBisiercs
BpallleHUEM PHKOJIepa HaIPsHKEHHUS.

Jlns 3anucu mpeceta HEOOXOJMMO BBIOPATh COOTBETCTBYIOLIYIO stueiiky M1-M4 u
Ha)XKaTh YHKO/IEP HAMPSIKCHHSI.

Jlnst BeiOOpa (TpuMEHEHUs) mpeceTa HeoOXOIUMO BBIOPATh COOTBETCTBYIOIIYIO
sueiiky M1-M4 u naxats kHonky Out. HampsikeHre ¥ TOK yCTaHOBSITCS B 3HAUCHUS TIpe-

ceTa U MPOU30MAEeT aBTOMAaTHUECKUI BBIXOJ U3 PEXKHMa BHIOOpA U YCTAHOBKH MPECETOB.
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s BBIOOpA MporpamMmbl HEOOXOAMMO BBIOpAaTh COOTBETCTBYIOIIEE 3HaueHue PRG
U HaxxaTh kHONKYy OUt, mpu 3ToM BeIOEpETCS COOTBETCTRYIOIIAS IpOrpaMma U IPOU30MIeT
BBIXOJI U3 peXHUMa BBIOOpa U ycTaHOBKH nipeceToB. Eciu BeiOpaHo 3Hauenne PRG Off, o
peXHUM pabOTHI IO MMPOTPAMME OTKITFOYACTCSI.

Jlis BBIXOMA W3 peXMMa BBIOOpAa M YCTAaHOBKHM TPECETOB HEOOXOAMMO BBHIOPATH
nyHKT EXIit u HaxkaTh KHOMIKY OUt.

2.2.18 @ynxyusa pabomsi no npocpamme

HcTouHuk nmuTaHust MOKeT paboTaTh Mo mporpamMme (aIropuTMy) HOJIb30BaTENs.

B mannoit Bepcun SW paboTa 1o mporpamme J0CTyITHA TOJIBKO JIsl OCHOBHOTO Ka-
HaJIa.

Hanucanue mporpaMmsel U 3arpy3Ka €€ B HCTOYHHUK MTUTAHUS OCYIIECTBIISIETCS C HC-
I0JIb30BaHWEM HMHTErprpoBaHHOW cpenasl paspadorku (IDE) HybridPowerCoder v1.2,
nopoOHee cM. TOKyMEHT IIpoepammuposanue ucmounuxos numanus E-core PRG 1.3.

B ucTouHuk nutaHus MOeT ObITh 3arpy»eHo 10 4eTbipex nporpamm. Ilpu co3na-
HUM NIPOrpaMMBbI €l pUCBauBaeTCsl KOPOTKOE HA3BaHUE HA OCHOBAHUHM KOTOPOTO OHA BBI-
oupaetcs.

Bbe160p mporpaMmbl OCYIIECTBIISIETCSI B MOJIb30BATEIbCKOM MEHIO TapaMeTp
U B peXUME BbIOOpA U YCTAaHOBKH MPECETOB CM. pasnen 2.2.17.

B kauecTBe 3HaueHHs MmapameTpa oToOpakaeTcs Ha3BaHHE BBIOPAHHOM
IPOrpaMMBbI, 3HAUCHHE O3HaydaeT, 4YTo QyHKIMs HEe akThBHA. Hammuce goglyl, TAE N -
yuciio oT 1 10 4, oToOpaxaeTcst Koraa sueiika mycTa U B Hee He 3alrcaHa nporpamma.

Korna BeiOpaHa paboTa 1o mporpamMme u3MeHsieTcs HasHaueHue kHomku On/Off,
KHOITKa HE BKJIFOYACT/BBIKIIOYAET BBIXOJI, a 3aIyCKaeT/OCTaHABJIMBAST BBHIOPAHHYIO IPO-
rpamMMmy. BxirodeHne BBIXOAA OCYIIECTBISETCS KOMaHAAMH B MPOTpaMMe, BBIKITIOUEHUE
BBIXOJIa MPH OCTAHOBKE mporpaMMel mo kHomke On/Off wim mo ycnoBusim camoit mpo-
I'PaMMBI.

Koraa BeiOpana pabora mo mporpamme (mapaMerp MoJib30BaTEIbCKOTO MEHIO
el He [8lij ) , Ho mporpaMMa He 3amylieHa Ha Juciuiee QyHKUIUA 0ToOpaxaeTcs: Hauch
. Jlyist 3amycka mporpaMMbl HEOOXOAMMO HakaTh KHOTIKY OUt.

Korma mporpamma BbITIONHSIETCS Ha Auciuiee (QYHKIUHA OTOOpa)kaeTcsl HaIIUCh
. JIsst ocTaHOBKM MTPOTpaMMbl HEOOX0IMMO Ha)kaTh KHOTMKY Out.

[Tpu pabote MCTOUHUKA MO MPOrpaMMe BBIMOJIHAIOTCA BCe (QYHKIMH M HACTPOUKHU
UCTOYHHUKA MUTAHUs, TOCTYITHA PETYJIMPOBKA MMapaMeTPOB C MCIOIb30BaHUEM SHKOJEPOB.
[Tporpamma paboTaeT B GOHOBOM PEKUME U JOMOIHSIET OCTAIbHbIE (QYHKIIMHU HCTOYHHUKA

ITUTaHHA.
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2.2.19 3awuma om no6viueHH020 HANPAICEHUS, MOKA U MeMnepamypol

HcTounuk nmutanus ¢ yactotoit mpumepHo 3 k' ocHoBHoi kanai, 10 I'u USB BbI-
XOJl AHAJIM3UPYET BBIXOJIHBIE HAIIPSHKEHUE U TOK. Eciin n3MepeHHOE HaNpsHKEHHE WA TOK
IIPEBBIIAIOT YCTAaHOBIIEHHbIE 3HaYeHus Ha 0,5B n 0,5A cOOTBETCTBEHHO, TO Harpys3Ka aB-
TOMATUYECKU OTKJIIOYAETCS, MPU 3TOM B OCHOBHOM KaHAJIE Ha JUCIUIEE PEKMMAa MUTAET
HAJIHUCh - (IpeBbIICHUE HAMPSIKEHUS) WU - (npeBbiieHue ToKa), mss USB BbI-
X0J1a HAAMCH MUTAIOT B 30HE | PUCYHOK 2.

[Tpu ObICTPOM yMEHBIIIEHUH BBIXOAHOTO HampsbkeHns USB BrIxoa BOZMOXKHO cpa-
OaThIBAaHHE 3aAIIMUTHI OT MIEPEHANPSIKEHUS.

[Tpu npeBbIIEHNN TeMIEPATypbl TEMIOOTBOAA JIMHEHHOTO perynstopa Beime 75 °C
Harpy3ka aBTOMaTHYE€CKM OTKJIIOYAETCS, a Ha JMCILIEE MUTaeT HaAMUCh - . Ha Bpems
OXJIAKJCHUS JTUHEHHOTO peryisaropa A0 temneparypsl 55 °C UHIUKAaTOp MUTAeT C YacTo-
TOl mpumepHOo 2 'l U yCTaHaBIMBAIOTCS MAaKCHUMajbHble 000pOTHI BeHTUisATOpa. [lpm
CHIKEHUHU TEMIIEpaTypbl BEHTHJISTOP OTKIKOYAETCS W WHAMKATOP MHUIAeT C YacTOTOU
1 I'u, uHIUMUKPYS cpabaThIBAHUE 3AIUTHI.

I[JBI C6p0C3 HMHANKAaIIun H€O6XOI[I/IMO IIOKPYTUTH SHKOACP TOKA.

2.2.20 Ocobennocmu USB gvixooa

s obecriedennst Beicokoro OwicTpozeiicTBuss USB kaHan mocTpoeH Ha BBICOKO-
9acTOTHOM Step-down mpeoOpaszoBaTelie ¢ CHHXPOHHBIM BBITPSIMIICHHCM.

VYka3zaHHblil peoOpa3zoBaTelib HE MO3BOJSET YCTAHABIMBATh 3HAUCHHUE 3aIIOJHEHUS
[II1M 0, mo3TOMy HUKHHI MOPOT YCTAHOBKHU BBIXOJHOTO HAIpsKEHHs cocTaBisieT 1B.
[Tpu pabote B pexxume CC, korma BEIXOJHOE HAMPSHKCHUE CTaHOBUTCS MeHee 1B (mampu-
Mep Mpu KOpoTKOM 3ambikaHuu) LIIMIM KoHTposuiep mepexoauT B PEXUM MPEPbIBUCTON
paboThI U MyJbCA[MU BBIXOJAHOTO TOKA 3HAYUTEILHO MOBBIIIAIOTCSA, KPOME TOIO BO3MOK-
HO TOSIBJICHHE XapaKTEPHOIrO 3BYKA. YKa3aHHbIC MOBBIIICHHBIC MYJbCALMA U 3BYK HE SIB-

JSI0TCS. OpPaKOBOYHBIMHU MTPU3HAKAMU, 3TO 0co0eHHOCTh [IITMM crabuimsaTopa.

Bce HIMM crabunuzatopbl 00Ja7al0T MOBBIIIEHHBIMUA MPOBajlaMU U BbIOpOCaMu
BBIXOJTHOTO HaIpsKeHus npu HaOpoce u copoce Harpy3ku. Janueiii LM crabunuzatop
HE SIBJISIETCS UCKIIFOUEHHEM.

Oco0eHHO clieyeT YYUThIBaTh, YTO PU cOPOCE MOIIHOW HArpy3Kd BO3SHUKAET BbI-
Opoc HampsiKeHUs, Tak Ipu cOpoce Harpy3ku ¢ 2A 10 0 pacueTHOE 3HAYCHUE aMIUIUTY/IbI
BbIOpOca coctaBut 0,6B. Ilpu copoce Harpysku ¢ 2A no 1A wimm ¢ 1A go 0 ammuTtyna

BbIOpOCca Oyzaet 0,3B.
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Ecnn YKa3aHHBIC BBI6pOCBI KPUTHUYHBI OJIs1 HAIrpy3KH, TO Ha €€ IMUTAIOINX BXOAaX
HCO6XOI[I/IMO YCTaHOBUTD HOHOHHHTGHBHBIﬁ KOHACHCATODP. HpI/I6J'II/I31/ITeJ'IBHO MHHUMAJIb-

HYIO0 €MKOCTh KOHJIEHCATOPa MOKHO BBIYUCIIHTH 1O (hOpMyJIe:

oo 111 11

"~ 500000-U? 50000

rac U- aMIIINTyda BI)I6pOCS, HAIIPSPKCHUA B BOJIBTAX, C —eMKOCTh KOHACHCATOpAa B

®dapanax, | - ”3BMeHeHUE TOKA.

[Ipu ObICTPOM YMEHBIIEHHUH BBIXOJHOTO HANPSHKEHUS BO3MOXKHO CpadaTbiBaHUE

3alIUTHI OT IIPCBLIMICHUA HAIIPAKCHUA Ha BBIXOC.

2.2.21 Bunep

buniep numeer aBa pexxuma curanuzanuu CC u Alarm.

Korma BeiOpan pexxum curaanuzarnuu CC, Ounep nummT eciiv oAuH U3 KaHAIOB Ha-
xoautca B pexume CC.

Korma BeiOpan peskuM curHanu3aruu Alarm, Oumnep NuiuT eClid B OJHOM U3 KaHa-
joB cpabotaina 3amura NVP, OVP, OCP, OTP unu Tpurrep.

Jlst Guriepa MOKHO HACTPOUTH TPOMKOCTD 3BYKa WIJIH BBIKJITFOYHTH €TO.

Hactpolika ocymecTBiieTCs B MOJIb30BATENBCKOM MEHIO.

2.2.22 [lapannenvHoe u nociedos8amebHoe COeOUHeHUe UCTNOYHUKO8 NUMAHUS

JIaHHBIN UCTOYHUK NMUTAHUS JIOMYCKAET MAPAIUICIBHOE U MOCJIEI0BATEIBHOE COEU-
HEHUE C TAKUMH K€ WIN JIPYTUMHU UCTOUHUKAMH MTUTAHUS.

[TapannenbHOE COEAVMHEHUE BBIMOJHSICTCS OOMICMPUHATHIMU CHocOOaMH Tapal-
JICIBHOTO COEMHEHUS 1a00paTOPHBIX NCTOYHUKOB TUTAHUS, TIPH 3TOM HE PEKOMEHIYETCs
COEAUHATh UCTOYHUKH MUTAHUS HA BBIXOAHBIX KJIEMMaX, COEIMHEHNE JOJIKHO OCYIIECTB-
JISITCSI HA HArpy3Ke.

[Ipu mocienoBaTeIbHOM COSIMHEHUH HEOOXOAMMO OTKIIFOYUTh 3alIUTy OT MEPerno-
JIIOCOBKM JTAaHHOTO MCTOYHHMKA MUTAHUS MPU 3TOM OTPAHUYCHHE TOKA, YCTAHOBJIECHHOE Ha
JIPYTUX UCTOYHUKAX MUTAHUS, HE JOJIKHO MPEBBINIATh YCTAHOBICHHOE OTPAHUYEHHUE TOKA
JTAHHOTO MCTOYHMKA MUTAHUS, a UCIOJIh30BAHNE MCTOYHUKOB MHUTAHUS 0€3 OrpaHUYCHUS
TOKa HE JIOMYyCKaeTCHl.

[Ipu mocnenoBaTeIbHOM COCIMHEHUU JIBYX JAHHBIX MCTOYHUKOB MUTAHUS 3AIIUTY
OT TIEPEMOIFOCOBKHU JOCTATOYHO OTKJIFOYUTH TOJBKO HA OJHOM HCTOYHHMKE MUTAHUs, MMPU

ITOM IS TIOAKIIIOUEHHsS Harpy3Ku HeoOxonumo cHavana nepeBectd B pexum CV/CC uc-
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TOYHMK MUTAHUS C BKIHOUYECHHOU BaHlI/ITOﬁ, a 3aTEM C BI)IKJII'O‘IﬁHHOfI, OTKJIIOUEHHE HEOO0-

XOAMO BBITIOJIHATE B TOM K€ ITIOPAIKE.

2.2.23 Buiknouenue ucmouynuka numamust

BBIK/IIOYCHHME MCTOYHHKA MMUTAHUSA HEOOXOAMMO BBINOIHATE B pexume Off (B pe-
YKUME BBIKITFOUCHHOT'O BBIXO/1A).

JIst BBIKJTIOYEHUST UCTOYHHUKA MTUTAHUS HEOOXOIMMO TMEPEBECTH BBIKIIOYATENb ITH-
TaHUA B 1ToJ10KeHHne «O).

[ToBTOpHOE BKJIIOYECHUE MCTOYHHKA HEOOXOIMMO BBITONHITH KOTJIa UCTOYHHK ITH-

TaHMS TOJIHOCTHIO BhIKIIIOUUTCSA (TToracHeT LCD), He panee yem uepe3 3-5 cekyHI.

2.2.24 3amena npedoxpanumens

JIist 3aIMTHI OT TIEPETPY30K B pa3beMe MUTAHUS, HAXOAMIEMCS Ha 33 HEH MaHenn
MCTOYHUKA MUTAHUS, UCTIONB3YETCs MIaBKUI MPEIOXPAHUTENb.

B HOpMaIbHBIX YCIOBHSIX MIPEIOXPAHUTEINb HE JIOJDKEH MEeperoparb, OJHAKO B CIY-
Yyae 3HAYMTENIBHBIX OTKJIOHCHHH IMUTAIOIIET0 HAIpPSHKEHUS BO3MOXKHO TEpETOpaHHe Tpe-
JIOXPAHUTEIS, O UM CBHACTEIIBCTBYET OTCYTCTBHE BKIIOUCHUS NCTOYHUKA TTUTAHUSI.

JIJst 3aMeHBI IPEAOXPAHUTEINST HEOOXOAMMO BBIKITIOUNTh UCTOYHUK IMHTAHUS M BBI-
x71aTh He MeHee 30 CeKyHH Mmociie 4ero, u3Bjedb KaOenb MUTAHUS U3 pa3beMa MUTAHUs
MCTOYHUKA TUTAHUA, U3BJICYbh OTCEK MPEAOXPAHUTENS M 3aMEHHUTHh MPEeIOXpaHUTENhb, Ha-
xonsmuiics B kiurice. [Tociae 4ero ycTaHOBUTh OTCEK MPEIOXPaHUTENSI 00paTHO B pa3beM

U IIOJKJIFOUYHUTDH KaOeIb MUTaHuS.

2.3 [leiicTBUSI IPH HEUCIIPABHOCTHAX

2.3.1 IIpu neperopanuu mpenoOXpaHUTeNsi HEOOXOIMMO 3aMEHUTH €ro B COOTBETCT-
BuM ¢ 11.2.2.25. Ilepea BKIIOUEHHEM UCTOYHHMKA MUTAHUS MOCJE 3aMEHbI MPEeA0XPaHUTENs
HEOOXOMMO YOEIUTCS, 4TO MapaMeTpbl NMUTAIOIIEH CETH COOTBETCTBYIOT TpeOyeMbIM
3HAYECHUSIM.

2.3.2 Ilpu oOHapyXeHUH aHOMaJIbHOW PaOOTHI MCTOYHWKA MUTAHUS HEOOXOIUMO
HE3aMEJIUTEIHHO €T0 BBIKIIOUNThH BBIKIIIOYATENIEM MUTAHUS U OTKIIOYUTH Kabenb mura-
HUSL.

2.3.3 JIns rapaHTUWHOTO W MOCJIETapaHTUMHOrO PEMOHTA UCTOYHUKA MUTAHUS HE-

00X01MMO 00paTUTHCA K MPEATPUATHIO-U3TOTOBUTEIIO.
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2.4 lludposoi kKaHaI

HcTouyHUK MHUTaHUSA MMEET TajlbBaHWYECKU pa3Bsi3aHHBIA IUPPOBOMl kaHam ¢ TTL
ypoBusiMu UART (mo apaiisepa RS485) u ypoBuamu untepdeiica RS485. TTL UART co-
BMECTHUM C ypoBHAMH 3,3 u 5B.

Pa3zpeM 1 poBoro kaHajaa HaXOJUTCS HA 3a/lHEN aHEJIM UCTOYHUKA ITUTAHUS.

[TapameTpsl IupoOBOro KaHama:

= CKOPOCTD TEPEIAUM, OO .. eeuvveeurieiureessieesteeasisesssseessseesssesssessnsesssseessssesssnessns 9600;
= PABMEP TAHHBIX, QT ...eveiuvieiierieesieesiteateesteesseesinesne e st e sbeesseeasneesneesneesnnesnneenneennees 8;
1 1010): 1570 0 TR (5 3 < (0T - USSP HET.

Jnis muTaHus BHEITHUX YCTPOMCTB, Hanpumep bluetooth axanTepa, B pazbeme mud-

POBOTO KaHaJIa MPETyCMOTPEH BBIXOJ MHUTaHUS 5B ¢ MakCHMaJbHBIM TOKOM Harpy3KH
20MA.

Tabnuna 4. Onucanue BbIBOIOB IU(POBOTO KaHaja

Homep Onucanue

1 RS485 nmuans B
Breixox +5B 20MA
UART-RX (Bx0/ JaHHBIX)
External input
He ucnone3zyercs
RS485 nuaunsa A
GND
UART-TX (BbIX0JT JAHHBIX )
External output

OO N0 WIN

2.5 OonoBaenne Bcrpoennoro 11O

WcTouHrK MUTaHUST UMEET BCTPOSHHBIN 3arpy34uK JJisi OOHOBJIEHHUS BCTPOEHHOIO
nporpammHoro obecrniedenus ("mpommBku"). [y OOHOBICHHS MPOIIMBKU HUCIIOIB3YETCS
nporpamma Stm32FlashLoader v1.3 uinu HOBee pa3pabotku E-COre m amamrep aist moj-
KitoueHus uctounuka nutanusa K [IK. Tlporpammy oOHOBICHHS MPOIIMBKHU KEIATEIHHO
3amycKaTh OT UIMEHHU aIMUHUCTPATOPa U BCE HEUCTIOJIb3yeMbIE ITPOTPAMMBbI 3aKPHITh.

B ucrounuke nutaHus ycraHoBJIeHBI Tpu MUkpokoHTposuiepa (MK): MK ocHoBHO-
ro kanaina, MK USB kanana u MK, ynpasnstromuii LCD (LCD apaiisep). Kaxapiii u3 MK

UMEET COOCTBEHHBIH 3arpy34uK.
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[ToaxmtoueHue agantepa K MCTOYHUKY MUTAHUS U BXOJ B PEKUM OOHOBIIEHUS IIPO-
IIMBKY CJIETYET BBITOIHATH B CIEAYIONIEH MOCIEI0BATEIbHOCTH:

a) €CIIM UCTOYHUK MUTAHWS BKIIOUCH, BEIKITIOUYNTD U BEDKIATh HE MeHee 10 ceKyH;

0) moaxiroYuTh agantep kK USB u HICTOUYHMKY MTUTaHUS;

B) 111 oOHoBIeHMs "mipomBKU" MK OCHOBHOTO KaHaja HaXkaTh U YAEPKUBATh JH-
KOJZIep TOKa, JJig oOHOBIeHUs: mpomuBkd USB BbIxo/la HaxkaTh U yAEpPKUBATH SHKOIEP
HanpspkeHus U knonky USB-Out ,nns oOnoBnenus "npommBku” LCD npaiiBepa HaXkaTh U
ynepxuBath kHonKy Out u USB-Set;

I') BKJIIOYUTHh UCTOYHMK nuTanusi, Ha LCD oroOpasutcs maamuce boot PS-5010P3A
Chl mns ocnosuoro MK, PS-5010P3A Ch2 mis USB Beixona u boot LCD miss MK LCD
npaiiBepa. [locie mosBIIeHUS STUX HAANMKUCEH KHOMKHU YIS KUBATh YHKOACP W KHOIKH HE
HYKHO;

1) 3amyctuTh nporpammy Stm32FlashLoader.

OOHOBJIEHNE MPOIIKNBKU HEOOXOAMMO BBIIIOJHATE B CIAEAYIOLIEH MOCIeA0BaTEIbHO-
CTH:
a) B BBINA/IAIOIIEM CIIHUCKE aHENIN HHCTPYMEHTOB BbIOpaTh COM mopT, Ha KOTOPBIA

YCTAaHOBWJICS aIaNTeP, YCTAHOBUTH CKOPOCTh nopta 9600.

Haxatb kHOTIKY ;

0) MpOBEpPUTH, YTO B MOJISX HACTPOWKM YCTAHOBJICHBI CJIEIYIONIME 3HAUCHUS, MPU
HGO6XOI[I/IMOCTI/I YCTAaHOBUTD HUX:

st MK ocHOBHOTO KaHana

Start addr 0x8008000

End addr Ox807f7ff

Size page 2048

s MK USB Brixona

Start addr 0x8001400

End addr 0x8003fff

Size page 1024

st MK LCD npaiisepa

Start addr 0x8004000

End addr 0x800efff

Size page 1024

B) BBIOpaTh (paiin maHHBIX (TPOILIUBKY);
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I') HaKaTh KHOMKY 3aIlluCh U NOATBEPAUTH JCUCTBHE, TIOCIIE Yero HauHEeTCsS OOHOB-
JIEHWE MPOIIMBKH O X0J€ mpolecca Oyaer nHpopMupoBath noJie XoJ1 mpoiiecca;

1) 00 ycrenrHoM okoHuaHuM oOHOBIeHUs [IpommBku OyneT cooOuieHue, B ciiydae
BO3HMKHOBEHUS OMIMOKM HEOOXOAMMO IMEPe3arnyCcTUTh MPOrpaMMy M MOBTOPUTH MPOLIHB-
Ky,

e) nocie oOHoBieHUs [IpomuBku HEOOXOAMMO Ha MAHENd WHCTPYMEHTOB HaXaTb

&
KHOTIKY ;
) BBIKJIFOYUTH UCTOYHUK MMUTAHUSI.
[lepen BKIIOYEHHMEM HMCTOYHUKA MUTAHUS IMOCIE OOHOBJIEHMS MPOLIMBKU HEOOXO-

JUMO BbDKIATh HE MeHee 20-30 cexyH/I.

3 XPAHEHHUE

3.1 VcTouHMK MUTaHUS B 3aBOJICKOM YIIaKOBKE HEOOXOJIMMO XPaHHUTh B OTaIlJIMBac-

MBIX, 3allIUIIICHHBIX OT aTMOC(I)CpHBIX 0CaJKOB ITOMCIICHUAX.

3.2 YcnoBus XpaHeHUs:

- TemrepaTtypa okpyxatouieit cpeast ot 1 10 40 °C;

- BlIaXXHOCTh Bo3ayxa ot 0 10 80% 6e3 oOpazoBaHus KOHIEHCATA.

Jlonyckaercss XxpaHeHHEe UCTOYHMKA NMUTaHUsA npu Temneparype oT muHyc 40 °C B
TeueHue He Oosee 14 cyTok u 001Iel TPOIOKUTENHHOCTRIO HE Oosiee 60 CyTOK.

3.3 Cpok xpaHeHus — He 6oJiee 2 JIeT ¢ JaThl H3TOTOBJICHUS.

4 TPAHCIIOPTUPOBAHUE

4.1 TpancnopTHpOBaHHE UCTOUYHHMKA MUTAHUS JOJDKHO BBIOJIHATHCS TPAHCIIOPTOM
J1000T0 BUA B KPBITHIX TPAHCTIOPTHBIX CPEJICTBAX.
TpancnopTUpoBaHKHE B CAMOJIETAX JIOJKHO OCYLIECTBISATHCS B TEPMETU3NPOBAHHBIX

H OTaIlJINBacMbIX OTCCKax.
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5 MEPbBI BE3OITACHOCTH

5.1 UcrouHuk nuTaHus HE NMpeAHA3HAYEH JJIs MCIIOJIb30BaHMs JULAMM (BKIIOYas
JIeTei) ¢ MOHMKCHHBIMU (PU3NUYECKHUMH, CECHCOPHBIMHU MJIM YMCTBEHHBIMH CIIOCOOHOCTSIMU
WJIU TIPY OTCYTCTBHUM y HUX KMU3HEHHOT'O OIBITA WM 3HAHWU, €CJIM OHM HE HAXOIATCS NOJ
IPUCMOTPOM WJIM HE MPOUHCTPYKTUPOBAHBI 00 MCIIOJIB30BAHUU MCTOYHHKA MMUTAHUS JIU-
IIOM, OTBETCTBEHHBIM 3a UX O€30MaCHOCTb.

JleTn NOJDKHBI HaXOAUTHCS 10 IPUCMOTPOM JUIsl HEAOIYIIEHUS UI'P C HCTOYHUKOM
NUTaHU.

5.2 Ucnonp30BaHre UCTOYHUKA MUTAHUS JOHKHO OCYIIECTBISITHCS KBATH(PHUITUPO-
BaHHBIM [I€PCOHAJIOM, YMEIOIIMM I0JIb30BAThCA KOHTPOJIBHO-U3MEPUTEIbHBIMU TPHOOpa-
MU U U3YyYHUBIIUM HACTOSAILEE PYKOBOICTBO.

5.3 Bo Bcex yCIOBHUAX IKCILTYyaTallMK U3JENNS, 32 HCKIIOUYEHUEM €0 U3rOTOBJICHUS
¥ peMoHTa cwiamu npeanpusatus-usrorosurens, 3AIIPEIIAETCA nogkmodars ceTreBon
Ka0eb TUTaHUs IPU CHATOW BEPXHEH KPBILIKE KOpITyca.

5.4 3ampemaeTcs NOAKIOYATh CETEBOM KaOesb MUTAaHUS K MCTOYHUKY MPU HATUYUU
KaKUX-1100 JKUJKOCTEH UM KOH/IEHCAaTa Ha KOPIyCe UCTOYHHMKA TUTAHUS, MEXaHUUECKUX
IIOBPEXKIECHUAX, IOCTOPOHHUX MIPEAMETAaX B BEHTUIIALIMOHHBIX OTBEPCTHUSAX.

5.5 3anpeniaeTcs UCHOJB30BaTh KaOeb MUTAHUS MPU HAJIUYUKU HA HEM MOBPEXIIe-
HUN n300uu. Takoi Kka0eip J0KEH ObITh 3aMEHEH.

5.6 3anpemaercss UCNOJIb30BaTh UCTOYHUK MUTAHUS IMPHU MOJKIIOYEHUN €ro K po-
3eTkam 0e3 3a3eMJISIONIETr0 KOHTAKTa, IM00 MpU OTCYTCTBUM 3a3€MJICHHS YKa3aHHOT'O KOH-

TaKTa.

6 YTUJIN3ALINA

6.1 Ilpu npuHATUM pemIeHNs O HETOOHOCTH MCTOYHMKA NMUTAaHUS Uil AabHEHIIEH
DKCIUTyaTallM, €r0 YTUIU3UPYIOT B COOTBETCTBUHU C NEUCTBYIOIIMMH HOPMATUBHBIMU J10-
KYMEHTaMHU C Y4€TOM TOT'0, YTO AJIEKTPOHHBIE KOMIIOHEHTBI U MECTa MauKU U3JAEIUs MO-

TyT COJEPHKATh CBUHELL.
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7 PEMOHT

7.1 PeMOHT MCTOYHUKA ITMTAHUS OCYHICCTBIICTCA IIPCAIIPUATUCM -U3I'OTOBUTCIICM.
7.2 HpI/I MMOBPCIKACHUN KaOeJIst MMTaHus ero CJIeaAyCT 3aMCHUTh CIICHUAJIbHBIM IIHY-

POM HJIM KOMIIJICKTOM, ITIOJIYUYCHHBIM Y U3I'OTOBUTCIIA.
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