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1 OIIMCAHUE 1 PABOTA

1.1 Haznauenune

[Iporpammupyemsbiii ucrounuk nutanus PS-3010PL3A (nmanee «uMCTOYHUK MHTa-
HUS») SBIISETCS UCTOYHUKOM MTOCTOSTHHOTO TOKa ¢ BO3MOKHOCTBIO PAa0OTHI 110 3aJaHHOMY
QITOPUTMY W TIPEIHA3HAYCH ISl TUTAHUS JIEKTPOHHBIX YCTPOMCTB Pa3IUYHOTO Ha3HAUE-
HUS, 3aPSAKA aKKYMYJISITOPHBIX OaTtapel, MOOUIIBHBIX YCTPOMCTB, aBTOMATH3AIIUN TEXHO-
JIOTUYECKUX TIPOILECCOB U APYTUX aHAJOTUYHBIX 3a]1ay.

HcTouHMK MUTaHUS UMEET JBa HE3aBUCUMBIX U30JIMPOBAHHBIX KaHaIa: MOIIHBIH
kaHai 30B 10A ¢ nuHelHbIM cTaOUIIN3aTOPOM HampsbKeHus/Toka (nanee OCHOBHOM Ka-
Haj) 1 MajoMollHbIi kKaHai 12B 2,5A ¢ 6sicTpoaerictBytonuM [IIMM 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 YCTPONCTB, TaK U ISl IUTAHUSI MAJIOMOIIHBIX YCTPOMCTB.

Y 000oux KaHAJIOB HCTOYHUKA MTUTAHUS HACTPAMBACTCS BBIXOHOC HAMPSOKCHUE U
OTpaHUYCHHUE BBIXOHOTO TOKA U OHM MOTYT HCITOJIh30BaThCS B KAYECTBE UCTOYHUKA CTa-

OWJILHOTO HaIPSHKEHUS WM CTaOMIBHOTO TOKA.

1.2 Texuunyeckue XapaKTepPUCTUKH
1.2.1 Texuuueckue xapakKTepUCTUKA UCTOUYHUKA MTUTAHUS IPUBEICHBI B Ta0buIe 1.

Tabnuna 1. OCHOBHBIE TEXHUYECKUE XaPAKTEPUCTUKH

HaumenoBanue napamerpa 3HaueHnue
OcHogHoll Kana
MakcuManbHas BBIXOAHAsI MOIITHOCTH 210BT
MaxkcuMaibHO I0IyCTUMOE HaIpsiKe- +31B
HHE Ha BBIXOJIHBIX KJIIEMMAaX
Jnama3zoH BOCIpOU3BEIEHUS BBIXOIHO- 10mB-30B
ro HampsHKEHUs
JIMCKPETHOCTh YCTAHOBKH BBIXOJIHOTO ImB
HaNPSIKCHUS
[TorpemHocTs BOCIPOU3BENCHUS BbI- +(0,1%+5 mB)
XOJTHOTO HANPsDKEHMsI, HEe 0oJiee




HaumenoBanue mapamerpa

3HayeHue

[Tynbcanuy BEIXOAHOTO HAIIPSKEHUS 2 MB rms
(pexxum CV), He Gouee

JInaras3oH yCTAaHOBKHM OTPaHUYEHUS BbI- SMA-10A
XOJTHOTO TOKa

JIMCKPETHOCTHh YCTAaHOBKH OIPAHUYECHUS IMA
BBIXOJTHOTO TOKA

[TorpenHoCcTh OTpaHUYEHUS BBIXOHOTO +(0,4%+8 MA)
TOKa, He OoJiee

[Tynbcanuu BBIXOIHOTO TOKa (pPeXUM 3 MA rms
CC), He 6os1ee

JInaras3oH u3MepeHus BBIXOIHOTO Ha- 0-32B
MPSOKEHUS

JIMCKPETHOCTh U3MEPEHUS BBIXOTHOTO ImB

HAIIPAKCHUA

[TorpenrHOCTh H3MEPEHUST BEIXOHOTO
HanpsDKeHHs, He 0oJiee

+(0,1%+10 MB)

Jlnana3oH u3MepeHust BBIXOAHOTO TOKa 0-11A
JIUCKpPETHOCTh U3MEPEHUS BBIXOJHOTO IMA
TOKa

[TorpemHoCcTh U3MEPEHUS BBIXOJHOTO +(0,4%+8 MA)
TOKa, HE OoJiee
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MaxkcuMabHO IOIYyCTUMOE HaMpsIKe- +13B
HUE Ha BBIXOJHBIX KIIEMMaXx

Jnama3zoH BOCIPOU3BEICHUS BBIXOHO- 1B-12B
ro HanpsHKEHUs

JIMCKPETHOCTh YCTAHOBKH BBIXOJHOTO 10mB
HaIpsHKEHUs

[TorpemrHocTh BOCIPOU3BEICHUS BbI- +(0,5%+20 mMB)
XOJTHOTO HanpsbKeHMsl, He 0oJiee

[lynpcanny BBIXOJHOTO HAIPSKEHUS 3 MB rms
(pexxum CV), He Goutee

Jlnana3oH yCTaHOBKM OIPaHUYECHHUS BbI- SMA-2,5A
XOJTHOTO TOKa

JIMCKPETHOCTDh YCTAHOBKH OIPAHUYECHUS IMA

BBIXOJHOT'O TOKa

[TorpentHOCTh OTrpaHUYEHUS BBIXOTHOTO
TOKa, HE OoJiee

+(0,5%+10 MA)

[lynbcamuy BBIXOAHOTO TOKA (PEKUM 3 MA rms
CC), He 6omee
Jlnama3zoH u3MepeHus: BEIXOJHOTO Ha- 0-14B

IIPSDKEHUS




HaumeHoBaHue mapamMerpa 3HaveHue

JIMCKpETHOCTh U3MEPEHUS BHIXOHOTO ImB
HaANPSHKCHUS

[TorpemHocTh U3MEPEHUS BEIXOTHOTO +(0,5%+10 MB)
HanpsDKeHus1, He OoJiee

Jlnarna3oH u3MepeHus BBIXOJHOTO TOKA 0-4A
JIMCKpETHOCTh U3MEPEHUS BHIXOHOTO IMA
TOKa

[TorpemHocTh M3MEPEHHS BBIXOTHOTO +(0,5%+10 MA)

TOKa, He OoJiee

Oouwue napamempot

MakcuManibHasi CyMMapHasl BIXOJHAs 210BT
MOIIIHOCTh 000MX KaHAJIOB

MakcuMallbHOE KOJIMYECTBO CTPOK MPO- 100
IrpaMMBbl

KonuyecTBo siueek mamsiTu AJis mpo- 4
rpaMm

Bpewms ncnionHeHnss KOMaHabl IpO- 100mc
rpaMMBbl, He Ooee

Tun qucruies 2,4" IPS full view
I"abapursl, JIx111xB 140x63x60 Mmm
Macca, e 0oJee 1,5 xr

1.2.2 ITapameTpbl TOYHOCTH OOECIICUNBAIOTCS TIPH TEMIIEpaType OKPYKaroIIeh cpe-
nbl 25°C+5°C, mocne npeaBapuTEIbHOIO NPOrpeBa HCTOYHNUKA MUTAHUS B TEYEHUE HE Me-
Hee 30 muHyT. BHe ykazaHHOro Juana3oHa TeMmIepaTypHbld kod(pdUIMeHT He Oosee
S0ppm/°C.

1.2.3 [lognepxuBaemble CTaHAAPTHI OBICTPOM 3APSIKU:

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

- USB Battery Charging Specification1.2 (BC1.2);

- Apple (1A/2.4A) resistor mode;

- Samsung Tab 2.1A charging mode;

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



1.3 Opranbl ynpaBjieHUsI 1 HHIUKAIAU

Pacronoxenue 21eMeHTOB HHIUKAITUHN ¥ YIIPaBJICHUS MTOKa3aHO Ha PUCYHKeE 1.
LCD »kpaH UCTOYHUKA NTUTAHKUS UMEET ISITh 30H 0TOOpakKeHUsI ”HGOpPMAaIIUH, KO-
TOPBIC BBIACIICHBI KPACHBIMU JTUHHSIME. 711 y1oOCcTBa ONMMCaHMsI KaK/1asi 30Ha YCIOBHO

HMCHYCTCA OUCIIIICCM.

EC® PS-3010PL3A

SNl 24.700 v
BN 03.000 A 9
74.100 W 1
SET 24.700V 3.000A // 10
- 30vioA + 12V 2A Off/On // 1

=
71

Pucynok 1 — enewitnuil 6uo 1uyeeoil nanenu

HanMeHnoBaHue OpraHoB yIpaBJIeHUs] U UHIUKAIUH:

1 — nucneit HapsHKEHUsI U TOKa OCHOBHOTO KaHalla, HalpsbKeHUe 0ToOpakaeTcs B
BOJIbTaX, TOK B aMIlepax;

2 — MUCIUIeH peXrMa, 30Ha 0TOOpaKEHUS PEKUMOB Pa00Thl HCTOYHUKA IMUTAHUS U
WHUKAINKA CpadaThIBaHUS 3alITUT;

3 — muctuied GyHKIHA, 30Ha OTOOpaKeHUsSI COCTOSIHUS (AaKTUBHOCTH) (DYHKIIMI HC-
TOYHHUKA TTUTAHUS;

4 — mucruteit 4d, 30Ha 0TOOpaXKEHUS JTOTOJTHUTEIBHBIX MTApaMETPOB OCHOBHOTO Ka-
HaJia ¢ yCJIOBHBIM oOo3HaueHrneM 4d wnu napamerpoB USB kaHasna;

5 — nucruteit 3d, 30Ha 0TOOpa)KEHHUS JOTMOJHUTEIBHOTO MapaMeTpa OCHOBHOTO Ka-

HaJia ¢ YCJIOBHBIM 0003HaueHueM 3d;



6,7 — P)HKOIEPHI HAMIPSKEHUS U TOKA;

8 — BBIKJIFOYATEIb TUTAHHUS;

9 — kaonka USB-Set, BriOop kanana mist perynupoBku OcHoBHo kaHain/USB BbI-
X0J1, cOpoc uHAMKauK cpadbarpiBanus 3ammt USB kanaina;

10 — unguxarop USB-CV/CC, pexxum pabotel USB Beixoma: CV - 3enensriit; CC -
kpacHbiii; Off - HeT cBeucHMS;

11 — xnonka USB-Off/On nogxmoueHust/oTkimoueHus Harpy3ku k USB BeIxony;

12 — xaonka Off/On BKIITOYEHHSI/BBIKIIOUEHNS OCHOBHOI'O BBIXO/IA;

13 — pazbem USB BrIx013;

14 — kneMMBI I IIOAKIIIOYCHUA HAI'PY3KHW OCHOBHOT'O KaHaJla.

1.4 YerpoiicTBo M padoTa

1.4.1 B uctouHuke NMUTaHUS UCIOJIB3YETCS MHOTOYPOBHEBAsi cUCTeMa IpeolOpaso-
BAHUS HANIPSKCHUSL.
CereBoe MepeMEHHOE HaMpsHKEHUE MPeoOpa3yeTcs pPEe30HAHCHBIM HMMITYJIbCHBIM

npeodpazosareneM LLC B mocTossHHOE CTaOMIN3UPOBAaHHOE HAIIPSIKEHHUE.

OcHognou xanan

JInsi CHWOKSHHS TEIUIOBBIX TOTEPh Ha PETYJIUPYIONIEM 3JIEMEHTE IMOCTOSHHOE Ha-
npsbkeHue npeobpaszyercs Step-down mpeoOpasoBareseM ¢ CHHXPOHHBIM BBIPSMIICHUEM
B CTaOMJIM3UPOBAHHOE HANPSDKEHHE, KOTOpoe Ha 1-3 BojbTa OOJBINE BBHIXOJHOTO HAmps-
HKEHUS.

TouHOE peryaupoBaHHE BBIXOIHOTO HAMPSOKCHHUS W TOKa OOCCTICUMBACTCS JIMHEH-
HBIM CTAOMJIM3aTOPOM C KOHTYPOM CTAOWIIM3AIIMU HAMPSDKEHUS M TOKA. 3HAYCHUS BBIXOI-
HOTO HAIPSOKEHUSI U TOKa 3aJIal0TCsl COOTBETCTBYIOIIMM OTIOPHBIMH HAIPSHKEHUSIMU, KO-
TOpbie (HOPMUPYIOTCS YIPABISIOMIUM MHUKPOKOHTPOJUIEPOM C UCIOJIb30BAHUEM BCTPOCH-
Horo ITAII.

M3MmepeHne BBIXOHBIX HANPSDKCHHUS] M TOKA OCYIICCTBISICTCS YIPABIISIOIINM MHUK-

POKOHTPOJIEPOM C UCIIOIb30BaHrEM BCcTpoeHHOTro ALIIL.

USB 6six00
[TocTrostHHOE HampsbkeHHe Mpeodpasyercs Step-down mpeoOpaszoBaTeneM ¢ CHH-
XpOHHBIM BBINPSAMJICHHEM B CTaOWIM3WpOBaHHOE HampsbkeHue. Ha Beixome Step-down

npeoOpa3oBaTessi MCMHOJBb3YEeTCsl MOJUMEPHBIM KOHACHCATOPp HOMHHAIBLHON €MKOCTBIO



220mk®. Bricokas yactoTa Step-down u HHU3Kas eMKOCTh KOHJCHCATOpa 00CCIICYMBAIOT
BBICOKOE ObICTpoOjielicTBre, a HUu3kuii ESR koHmeHcaTtopa obecnieunBaeT HU3KUE ITyJIbCa-

WK HAIIPSKCHUS.

1.4.2 Peowcumobl cmabunuzayuu u 102uKa omoopajiceHus Hanpaicenus;/moxa

Kaxaplii kaHaT UCTOYHUKA MUTAHUST QYHKIIMOHUPYET B CICAYIONINX pPEeKUMaX CTa-
OvHM3aluu:

- pexxuM crabunuzanuu HanpsokeHus CV (Harpyska noJakIo4YeHa);

- pexxum ctabmm3anuu Toka CC (Harpyska MmojkiIroveHa);

- peskum Off (Harpyska oTKJII04YEHA).

[Tepexon mexny pesxkxumamu CC u CV ocyIiecTBIsSeTCs aBTOMAaTHIECKH.

B pexxume CV HCTOYHMK MHUTAHHS pabOTAET, KOTr/la BBIXOJAHOM TOK MEHbBIIE yCTa-
HOBJICHHOTO 3HA4YCHHsI OTPAaHWYEHUS TOKA. B 3TOM pexnMe MCTOYHWK MHUTaHHs MOJIIEp-
YKUBAET MOCTOSTHHOE HAIPSKEHUE Ha BBIXOJIC.

Korma BbIXOJHOM TOK CTAaHOBUTCS PABHBIM 3HAUYEHHWIO YCTAHOBJIICHHOT'O OTpaHHUYe-
HUS, UCTOYHHUK TUTaHUsS mepexoauT B pexkuMm CC, obecnieunBasi MOCTOSTHHBIM BBIXOTHOM

TOK 3a CYCT CHHIKCHUA BBIXOAHOT'O HAIIPAKCHUS.

OcHognou kaunan

B pexume CV Ha aucmiiee HampspKeHHs] OTOOpaXkaeTcsl 3HAU€HHE BOCIPOU3BOJIH-
MOTO HaIpsDKEeHUsI, Ha JHUCIUIEE TOKa OTOOpa)kaeTcsl 3HaUe€HHWE M3MEPEHHOTO BBIXOIHOTO
Toka. IIpu 3TOM JI711 OCHOBHOT'O KaHajla Ha JIUCIIEe peKuMa OTOOpa)kaeTcs HaIUCh ,
s USB Beixona unaukarop USB-CV/CC cBeTHTCS 3€I€HBIM CBETOM.

B pexxume CC Ha aucruiee HanpsbKeHUsI 0TOOpaXkaeTcss 3HaYeHUE U3MEPEHHOIO BhI-
XOJIHOTO HAIpsKEHUs, Ha UCIUIeE TOKAa OTOOpakaeTcsl 3HAYCHUE YCTaHOBJIEHHOTO Orpa-
HUYEHHUS BBIXOAHOTO TOKa. IIpM 3TOM [ OCHOBHOTO KaHalla Ha JKCIUIEE PEXUMA OTO-
OpakaeTcsi HaAMUCh ., s USB Beixona maaukarop USB-CV/CC cBeTuTcst KpacHbIM
CBETOM.

B pexxume Off Ha mucruiee HampspKeHHS 0TOOpa)kacTCsl 3HAYCHHE BOCIPOM3BOIH-
MOTO HAMNpsDKEHUA, Ha JUCIUIEE TOKa OTOOpakaeTcsl 3HAYEHHE YCTAHOBIIEHHOTO OTpaHU-
YEHUS BBIXOJTHOTO TOKA, Ha JUCIUIEE PeKUMa 0TOOpakaeTcst HaIIMCh .

[Tepexon B pexxum Off ocymectrisiercs u3 pexxumoB CC wim CV HaxaTHeM KHOTI-
xu Off/On.



USB 6six00

USB BbeIxon uMeeT Tpu pexuMa (GyHKIIMOHUPOBAHUS, KOTOPHI HACTpaWBaeTCs B
MOJIb30BAaTEILCKOM MEHIO MapaMeTp X

Y]] — HE3aBUCHMBIN PEKUM, BBIXOJIHOE HAMPSHKEHUE/TOK YCTaHABIMBAIOTCS TOJIH30-
BaTejieM. MakcuMaibHas BEIXOAHAs MOIIIHOCTE OCHOBHOTO KaHaja 180BT;

— PEXUM 3apsSAKU MOOMIBHBIX YCTPOUCTB, BBIXOAHOE HANMPSIKEHUE YCTaHABIIH-
BaeTCS 3apPsHKAEMBIM YCTPOHUCTBOM B COOTBETCTBHHU C IPOTOKOJIOM ObICTpOH 3apsaku. Or-
paHWYEHUE BBIXOJHOTO TOKa ycTaHaBiuBaeTcsi 2,5A. MakcumanbHas BBIXOJHAs MOIII-
HOCTBL OCHOBHOT0 KaHaia 180BT;

— USB BBIX0J1 HEaKTHBEH, BCSI MOIITHOCTh MCTOYHMKA nmuTaHusg 210 Bt ncmos-

3yCeTCA 1JIs1 OCHOBHOI'O BbIXO/1A.

B pexume Ad) mormka oToOpaskeHUsS HANPSHKCHUS/TOKA aHAJIOTMYHA OCHOBHOMY
KaHajy, I WHAMKAIMKE PSKUMa CTaOMIN3aluu ucnojib3yercs nuaukarop USB-CV/CC:
CV - 3enensiit; CC - KpacHBI.

B pexxume QC3 Ha aucmesx HampsDKEHUS M TOKa BCETJa OToOpaskaeTcsi H3MEpeH-
HOE€ HaNpsDKEHUE U TOK.

Korna ycranosiien pexxum USB Beixoga Adj nwimm QC3, aucruieii 4d ucnonbs3yercs

JUTs 0TOOpakeHUs HanpsbkeHus, Toka 1 3d mapamerpa USB Beixosa.

1.4.3 B pexxume Off Harpy3ka OTKJIFO9aeTCs OT CHIIOBBIX IEMeH HCTOYHHUKA ITUTAHUS
M0 JIMHUM TIOJIOKUTEIbHOW U OTPULIATEIBHON MOJISPHOCTH, MPU ITOM K BBIXOIHBIM KJIEM-
MaM OCTalOTCSl TOAKIIOUEHBI 1M OOpAaTHOW CBS3U M0 HAMPSHKEHUIO COMPOTUBIICHHEM

npumepHo 100-200kOm.

1.4.4 B uCTOYHMKE NUTAHMS MCIOJIB3YETCS AKTMBHOE OXJAXACHUE TEII00TBOJA
JUHENHOro cTabmin3aTopa. YIpaBieHHE CKOPOCThIO BpallleHHs] BEHTUJISITOPA OCYILECTB-
JISI€TCS TI0 CUTHAIIY JaTYMKa TEMIEPaTypbl, HEMOCPEACTBEHHO YCTAHOBJIEHHOIO Ha TEIUIO-
OTBOJIC, U TEIJIOBOW MOJENH TepMouHTep(deiica TpaH3UCTOPOB JMHEHHOTO CTAOMIN3aTO-
pa.

[Ipyn HU3KOM TEMIIEpaType TEIUIOOTBOAA BEHTHWIATOP BBIKIIOUYEH U MEPUOAUYECKH
BKJIFOYAETCS IS MOAAEPKAHUS ONTUMAIIBHOW TEMIIEPATYPhl BHYTPHU KOpITyca.

[Tpu npeBbIlIeHUN TeMIlepaTypbl TEIIO0TBOIa Bhille mpuMepHo 75 °C cpabartbiBa-
eT TEeIUIOBasl 3allluTa, MOAPOOHEe CM. 3awuma om NOGbIULEHHO20 MOKA HANPANCEHUs. U

memnepamypeol.



1.5 MapkupoBKa 4 IJIOMOMpPOBaHHE

1.5.1 MapkupoBKa HCTOYHMKA TUTAHUS PACIOJIOKEHA HA 3aHEN TTaHEIH.

1.5.2 lNapanTtuiinas muom6a pacroaraercs Ha HUKHEH TOBEPXHOCTH Npudopa.

2 NCIIOJIB3OBAHUE 110 HASHAYEHUWIO

2.1.1 UcTtoynuK muTaHus MpeJIHa3HAYCH JIJIs UCMOJb30BaHUS B CTAllMOHAPHBIX YC-
JIOBUSAX CO CJIECAYIOIIMMU MapaMeTpaMu:

- TemmepaTypa okpyxatomeit cpensl ot 1 10 40 °C;

- BIIQXXHOCTH OKpY>Karorero Bo3ayxa ot 30 1o 80% 6e3 KoHIeH caIuu;

- BBICOTA HaJ1 ypoBHEM Mopsi He 6omee 3000 m.

[TapameTpbl TOYHOCTH BOCHPOM3BEACHUS W HU3MEPEHHUS BBIXOJHBIX MapaMeTpPOB
00ecreunBalOTCs MPU TEMIIEpAType OKpykarouien cpeant 25+5 °C.

2.1.2 He momyckaercsi MCIOJIb30BAHUE UCTOYHMKA MUTAHUS B 3alIbUICHHBIX MOME-
IICHUAX, OCOOEHHO B IOMEIICHHUSX B KOTOPBHIX BO3MOXXHO OCEIaHHWE TOKOIPOBOJSIICH

IIBLIN.

2.2 Ucnoab30BaHue U3aeJus

2.2.1 Ilepen ucroap30BaHUEM MCTOYHHMKA MUTAHUS HEOOXOIWMO BBIJICPXkKATh €0 B
YCJIOBUSX NMPUMEHEHUS HE MEHEE OJIHOTO Yaca €CJIM MCTOYHUK MUTAHUS XPAHWICS IIpU
MOJIOXKUTEIILHOM TeMrepaType U HE MEHEe JIBYX YaCOB €CJIM UCTOYHUK MUTAHUS XpaHUJICA
MIpY OTPULIATEILHOM TEMITEpaType.

[TongxroueHne ceTeBoro Kadessi MUTaHusl K UICTOUHHUKY MUTAHUS HEOOXOJIUMO BBI-

ITOJHATDH B BBIKIIFOUCHHOM ITIOJIOKCHHNHN BBIKJIIOYATCIIA ITMTAHWA.

2.2.2 BratoueHue ucmo4HuKka numaHus

BxroueHre MICTOYHUKA MMUTAHUS OCYIIIECTBIIICTCS BBIKITFOYATEIIEM MTUTAHWS.

J11st BKITFOUEHHUST HEOOXOAMMO YCTAaHOBUTH €T0 B MOJIOXKEHUE «|».

[Tocne BKiIFOUEHHS] HAa BpeMsi MOJTOTOBKM MCTOYHHMKA MUTaHUs K pabore Ha LCD
9KpaHe CHayasia oToOpaxkaeTcs Bepcus mporpammuoro ooecreuenus (SW) LCD npaiise-
pa, mociie 4ero Bepcus nmporpaMmmHoro u amnmapatHoro (HW) obecnieuennst uctounvka mu-

TaHUA.
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[Tocne rOoTOBHOCTM MCTOYHUKA MHUTaHUS K paOOTe BBHIMOJHSAETCS BHYTPEHHAS Ka-
muopoBka AIIIL, o yem cBUAETENHCTBYET COOTBETCTBYIOIAS HAAMKICH HA KpaHe. Bo Bpe-
MsI KaJTMOPOBKHM BO3MOYHO TIOSIBJICHHE Ha BBIXOJIC HCTOYHUKA MUTAHKS MTOTeHITHaNa 2-3B,
00YCJIOBJIGHHOTO TOKAMH YTE€UKH BBIXOJHBIX TPAH3UCTOPOB, JAHHBINA MOTEHIMAT Mayo-

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

2.2.3 Yemanoeska 6vblx00HbIX napamempos, noOKI0YeHUe/OmKIoeHue Hazpy3Ku

YcTaHOBKa BBIXOJHOTO HAMPSDKEHUS/TOKA 00ECTICUUBACTCS B JIIOOOM H3 PEKUMOB
padotsl ncrounnka nutanus Off, CC uau CV, umeercs Tpu pekrMa HaCTPOUKH IMapameT-
poB: Push, Roll u F/C. Hactpoiika pekuma OCyIIEeCTBIAETCS B MOJIb30BATCIHCKOM MEHIO
napamerp -

Bp16op akTHBHOTO TSI PETYIMPOBKH HAMPSHKCHUS/TOKA KaHAIa OCYIIECTBIISCTCS
kHonkoit USB-Set. /lucruien HampsbkeHUs, Toka W quciuield 3d aKTUBHOTO JIJIsL PeryJiv-
POBKH KaHaJIa 0TOOPaKAOTCS JKEITHIM I[BETOM.

Korna pexxum USB Beixona Adj

Pesrcum Push

JIiist peryaupOBKH HAIPSDKCHHS/TOKA HEOOXOIUMO KPAaTKOBPEMEHHO HAXKaTh COOT-
BETCTBYIOIIHN YHKOJEP, MPH 3TOM IBETOM BBIACIISIETCSA PEryIHpPyeMbIii paspsia. Jis us-
MEHCHHS 3HAYEHHS YCTAaHOBJICHHOIO HAIPSLKEHUS/TOKA HEOOXOIMMO BpallaTh DHKOJIECP.
CMeHa peryaupyeMoro paspsaa OCyIIeCTBIIETCS IIOBTOPHBIM Ha)KaTHEM Ha SHKOJEP.

PerymupoBka OCYyIIECTBIIIETCS B TCUEHUE BPEMEHH, 3aaHHOIO MapaMeTpOM
, KOTOPOE MPOIIETCS TPU KaXJIOM BpAIICHUH WU HaKaTHH dHKoaepa. I1o ucreue-
HUH DTOI0 BPEMEHHU BBIJECICHHE I[BETOM IMPEKpAIlaeTcs M I PETyJIHPOBKH HaAIpPsLKe-

HUSI/TOKa HEOOXO0IMMO HaXKaTh SHKOAECD.

Pesrcum Roll

PerynupoBka HalpsOKEHHS/TOKA OCYIIECTBIISIETCS 0€3 MPeaBapUTEILHOTO HaXKATHS
Ha 3HKozep. [l W3MEHEeHUsT 3HAYCHUs YCTAHOBJICHHOTO HANPSDKCHHS/TOKA HEOOXOAMMO
BpalllaTh YHKOJAEP, IIPH STOM Ha BPEMsI, 3aJaHHOE IapaMeTPOM , [IBETOM BbIJIe-
JSIETCS PETYIMPYEMBIH pa3psi.

CMeHa perynupyemMoro paspsa OCyLECTBISIETCS HaXaTHEM Ha DHKOAEP.
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Pestcum C/F

Pexxum perynmupoBku ananorudeH Roll, HO perymupyemsbie pa3psiabl GUKCHPOBAHBI
¥ 3aBUCAT OT CKOPOCTH BPAILECHUS SHKOJEPA.

Pexxum umeet aBa coctostaust Coarse (rpy6o) u Fine (touno).

B cocrosiHuu Fine mpu MeajieHHOM BpallleHHUH YHKOJIEpa PETryJIMPYIOTCS COTHIC J0-
T HampsDKEHUS/TOKA, TP OBICTPOM BpAIICHUH PETYIHPYIOTCS JCCSTHIE AOTM HampsoKe-
HUSI/TOKA.

B cocrostauu Coarse npu MeIJIeHHOM BpallleHUU SHKOZEpa PETYIUPYIOTCS JAECAThHIC
JIONT HATMPSKCHUSI/TOKA, TPU OBICTPOM BpAIICHUH PETYIUPYIOTCS SIUHHIIBI HampsoKe-
HUS/TOKA.

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

Sy OYEVA adj timef

CwmeHa cocrostaus Fine/ Coarse ocyriecTBiseTcss HakKaTueM SHKOJIepa.

2.2.4 llookniouenue Hazpy3ku K OCHOBHOMY KAHATLY

OCHOBHYIO Harpy3Ky MOJKJIIOYAIOT K BBIXOJHBIM KJIEMMaM B COOTBETCTBHHU C yKa-
3aHHOM MOJIIPHOCTHIO.

[Ipn moakIrOUYEeHNH UCTOYHMKA MUTAaHUS K UCTOYHUKY DJC (aKKyMynsTOpsI, 3apsi-
KEHHbIE KOHAEHCATOPhl, IPYru€ MCTOYHMKU MUTaHUS) HEOOXOAMMO COOJIIOAATH MOJSp-
HOCTb ITOJKIIIOUYECHMUS.

[Tpu HecoOMOAEHUH MOJISIPHOCTH MOJIKJIFOUEHUST MOXKET cpadaThIBaTh 3aIUTA OT

HaIpsHKEHUsST 00paTHOM MOJISIPHOCTH, TIPU ATOM Ha JIUCIIIEE peKUMa 0ToOpakaeTcst Hall-

wiee TG

2.2.5 Hooknrouenue naepysku k USB 6vixody

Harpyska noaxmouaercs k USB Bbixozy ¢ ucnosnszoBanuem USB kaGenst uinu
ajiarrepa, BXOIAUIEr0 B KOMILIEKT.

[TonsipHOCTH MONKITIOUEHUS HATPY3KHU YKa3aHa Ha aganTepe.

BHUMAHMWE! Jluanu n1aHHBIX HE 3aIIMIICHBI OT NEPEHANPSIKEHUN U TTOAKIIIOY €-
HUE UX K UCTOYHUKAM MUTAHHUS HEJOMYCTUMO U MOKET IPUBECTHU K BBIXOAY KOHTpOJIIepa

OBICTPOI 3apSIIKK U3 CTPOSI.

12



2.2.6 [lonwvzoeamenvckoe menio

JlJis HaCTPOIKM MOJIB30BATENbCKUX MapaMeTpOB M (PYHKIUN B HCTOYHHUKE MUTAHUS

p€ajin30BaHO ITOJIL30BATCIILCKOC MCHIO.

I[J'ISI BXOJa B IIOJIb30BAaTCILCKOC MCHIO HCO6XOI[I/IMO B PCIKUMC Off naxats u yacp-

JKUBATb OHKOACP TOKA.

Bri6op myHKTa MeHIO (MapaMmeTpa) OCYIIECTBISETCSl BpallleHUEM HHKOJEpa Harpsi-

YKEHUSI, I3BMEHEHUE BBIOPAHHOTO MapaMeTpa BPaIllEHHUEM YHKOJIEpa TOKa.

Br160p myHKTa MEHIO OCYIIECTBIISIETCS 1O KOJIBILY.

Jlyis BBIXO/Aa W3 TOJB30BATEIHCKOTO MEHIO HEO0OXOIUMO BHIOpaTh IMyHKT 17001
SEVERAS 1 HackaTh KHONKy Off/On. Eciu BeiOpad nyHKT SEVERSRS4L, TO HACTPONKHU OY-

IyT COXPAHEHbl B 3HEPrO3aBUCUMOM MaMATH, IPU BbIOOPE MyHKTA HAaCTPOMKH U3MeE-

HAKOTCA TOJIBKO B OHepaTHBHOﬁ INaMsTH U IIPHU BBIKIIIOYCHUHW MCTOYHHUKA IMUTAHUSA HEC CO-

XPAHSIOTCA.

Ta6J'II/IHa 2. Oncanue [MapaMCTpPOB I10JIb30BATCIBCKOI'O MCHIO

HauMmeHoBaHMe
napamMerpa

Onucanune

Jexit

Brixon u3 Meuro

BeIxon u3 MEHIO ¢ COXpaHEHHWEM IapaMETPOB B
SHEPrOHE3aBUCUMON MaMSITH

3d paramete

JIOMOJIHUTEIBHBI TIapaMETP OCHOBHOI'O KaHaja,
oToOpakaeMblii Ha auciuiee 3d

paramete

JIONOJIHUTENBHBIN MapaMeTp OCHOBHOTO KaHaJa,
otoOpaxaemblii Ha auciiee 4d, korna USB BbI-
X0J1 HEAKTUBEH

Pexum USB BbIXOI12

4d
USB 3d paramete

HNononautenbubiii mapamerp USB Beixona, oto-
Opaxxaemblii Ha quciuiee 4d

Wires resistance, mQ

KOMH@HC&HI/IH COIMPOTHUBJICHUA IIPOBOJOB OC-
HOBHOI'O KaHaJa

TRG status

Craryc ¢pynkuuu "Tpurrep" 0CHOBHOTO KaHaJia

TRG time, ms|

Bpemennoii mapamerp ¢ynkuuu "Tpurrep" oc-
HOBHOT'O KaHaja

NVP status

CTaTyC 3alIUTBI OT ICPCIOJIIOCOBKHM OCHOBHOTO
KaHalia

USB TRG status

Craryc dynknuu "Tpurrep" USB Beixona

USB TRG time, ms

Bpemennoii mapamerp pynkiuu "Tpurrep" USB
BBIXOJIa

USB NVP status

Crartyc 3amuThl oT niepenoiatocoBku USB Bbixo-
na
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HaumMmeHoBaHUe
napaMerpa

Onucanune

VA set mode

Pexxum peryanpoBKH HAPsDKEHUS/TOKa

VA adj time, s

Bpewmst perynupoBKy apaMeTpoB B CEKYHJIax

VA set blocking]

Hacrpoiika ¢yHKIMM OJIOKUPOBKH HW3MEHEHUS
apamMeTpoB

D brightness

l_
(@)

Hacrpoiika sipkoctu nojcsetku LCD gucres

Net |

O

NHuBuayaIbHBIA CETEBOM aapec

Net Group ID

['pynmoBoii ceTeBou aapec

Filter of CC mode, ms

Hactpoiika ¢punbTpa otrobpaxenus pexuma CC

Adj DAC by AD

Craryc (yHKIIMM MOACTPONKH BBIXOJHOTO Ha-
npsbkeHus mo AL

Power On time, H

Hapa60TI<a HCTOYHHKA IITMTaHUA B 4acaxX

Hacrpoiika ¢pyHKIIMH pabOTHI IO IpOrpamme

Long push of Enc

Hactpoiika peakuun Ha [JIATENBHOE HAXATHE
JHKOJIEpa

Display of first null

Hacrtpoiika oToOpakeHusi MEepBOro HyJs s
3HaYeHu MeHblIe 10.

External inpu

Hacrpoiika BHenHeT0 BX01a

External outpu

Hacrpoiika BHEIIHETO BhIXO/A

S

Hacrpoiika 30HBI OTOOpa)K€HHsI OCHOBHBIX IIa-
pamMeTpoB

Graph cell V

Hacrpoiika BOJIbT Ha KJIETKY NMpPU OTOOpaXKEHUU
rpaduka HapsHKEHUs/ TOKa

Graph cell A

Hacrpoiika amriep Ha KJIETKYy IpH OTOOpaxXEeHUU
rpaduka HarpsHKEHUs/TOKa

Graph cell time

Hacrpoiika BpeMeHN Ha KJIETKY MpPU OTOOpaxke-
HUU Tpadrka HAPSHKEHHSI/TOKA

Graph mode

Hacrpoiika pexxnuma oToOpakeHuH rpaduka Ha-
OPSDKEHMSI/TOKA

Beeper mode

Hacrpoiika pexuma curHajan3anuu ounepa

Beeper volume

Hacrpoiika rpomkocTu bunepa

2.2.7 Omobpadsicenue donoanumenvhvix napamempos 3d

Ha nucriiee 1omoaHUTEnbHBIX mapaMeTpoB 3d ocHOBHOTO KaHana u Ha 4d qucruiee

npu akTuBHOM USB BBIXO7I€ MOTYT OTOOpa)XaThCsl CJICAYIOIINE TapaMeTpPhl:

- MOIITHOCTH B BatTax, kox W,

- OT/JIaHHAs EMKOCTh B amIiep dacax, kog Ah;

(TOJIBKO OCHOBHOM KaHaI);
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- I3MEPEHHBIN TOK HAarpy3Ky UCTOYHHUKA MTUTAHUS B aMIiepax, koa A (TOJIbKO oc-
HOBHOM KaHan);

- OT/IaHHAs PHEprus B BaTT yacax, koa Wh (toipko USB kanan).

Br160op oToOpaskaeMoro mapameTpa OCYIIECTBIISECTCS B TIOJIB30BATEIIHCKOM MEHIO
mapaMeTpsI i -

Anroput™ oToOpakeHus: MonHoCcTH: B pexkume Off oToOpaxkaercs mpousBeneHue
YCTaHOBIICHHOTO HAIpsbKEeHUs u Toka, B pexnme CV/CC oroOpakaeTcs pou3BecHNE
MU3MEPEHHOTO HANPSHKCHUS U TOKA.

AJTOpPUTM OTOOpaXKEHHS OTJTAHHON €MKOCTHU: OT/IaHHASI EMKOCTh BBIYHCIISIETCS KaK
WHTETpaJI TOKa 110 BpeMEHU. BhIuncieHne HHTerpasa oCymecTBISIETCS METOI0OM TP
¢ yactoToi okoJio 31'1. OOHyJNeHUEe UHTETPATBLHOTO 3HAYCHUS OCYILECTBIISIETCS MPU Mepe-
xoze u3 pexxuma Off B pesxum CV/CC.

ANTOopuUTM 0TOOpAKEHUS OTJTAHHOW MOIITHOCTH: OT/IaHHAsI MOIIHOCTh BBIYUCIISETCSI
KaK MHTETpajl MOIIIHOCTHU 10 BpeMeHU. Brlunciienrne HHTerpaia oCcymecTBIsSETCS METOIOM
Tparnenuii ¢ yactoroit okoso 3I'. OOHyIeHNEe HHTETPATLHOTO 3HAYEHHUS OCYIECTBIISCTCS
npu nepexoae u3 pexuma Off B pexxum CV/CC.

ANTOpUTM 0TOOpAKEHUST CONPOTHUBIICHHSI HATPY3KU: CONPOTHBIICHUE HATPY3KHU BBI-
YHCIISIETCS KaK OTHOIICHUE H3MEPEHHOTO HAIPSDKEHUS K H3MEPEHHOMY TOKY, MaKCHMaJTh-

Hoe 3Hauenue 99999 Owm.

2.2.8 lucnneii 0onoanumenvhvix napamempos 4d

Korna USB BbIXx0/ HEakTHBEH (T1apameTp B COCTOSIHUY (§]fj ) Ha AMCILICE
4d oToOpaxaroTcst JomosHUTENbHbIE 40 MapaMeTpbl OCHOBHOTO KaHama. JIMCIuiel BhITIIs-
JUT KaK MOKa3aHO Ha PUCYHKE | M Ha HEM 0TOOpaXkaroTCs CIeAYIOLINe TapaMeTpbl OCHOB-
HOT'O KaHaJja:

- YCTaHOBJICHHBIE (BOCIIPOU3BOIMMBIC) HANPSHKEHUE U TOK, Koa SET;

- U3MEPEHHBIC BBIXOJAHBIC HaNpshkeHue U Tok, ko ADC;

- IOKA3aHUs JaTYUKOB TeMneparypsl, kog TMP;

- UI3MEPEHHbBIC HAMPSHKEHUS Y3JI0B UCTOYHUKA nTuTanus, kog PWM,;

- UHJIUKATOP YPOBHS BBIXOJIHOTO ToKa Abar;

- UHIMKATOP YPOBHS BhIXoHOU MotHocTr Whar.

Bb160p oTOOpakaemMoro napaMerpa OCyIIeCTBIISIETCS B MIOJIb30BATEIbCKOM MEHIO,
RENGIVEANYd parameter]

WNuaukaTop ypOBHSI BBIXOJHOTO TOKa OTOOpaXaeT OTHOIIEHHUE TEKYILIErO BHIXOAHO-

T'O TOKa K YCTAaHOBJICHHOMY OI'PAHHYCHHUIO BBIXOAHOT'O TOKA.
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Nuaukatop ypoBHS BBIXOAHOM MOITHOCTU OTOOpaXaeT OTHOILIEHHUE TEKYIIEH BbI-
XOJIHOWM MOIIHOCTH K MPOU3BEJICHUIO YCTAHOBJIEHHOIO BBIXOJHOTO HAIPSKEHUS U yCTa-
HOBJICHHOT'O OrPaHUYE€HUs BBIXOJHOTO TOKA.

[IBeT mosockl MHAMKATOPA 3aBUCUT OT 3HaueHus. Ecnu otHomenue menee 50% mo-

Joca UHJIMKaTopa 3eseHast, Boiiie 50% - sxentas, Boiiie 75% - KpacHas.

Korna USB Beixox aktuseH (nmapametp USRIl B cocTostHUN WA ) Ha
muciiee 4d otoOpaxkarorcst mapamerpsl USB BbIXOa ¥ OH BBITIISIAWT KakK IMOKa3aHO Ha

PUCYHKE 2.

[Muppamu Ha pucyHKe 2 0003HAUYEHBI:

1 - obmacte oToOpakenus: pexxuma USB BeIxonma n mHIUKAIMu cpabaThIBaHUS 3a-
it USB BBIX0/13;

2 - obnacte oToOpakenust HanpspkeHus USB Boixona (aucruien Hanpsixenus USB
BBIX0/1Q);

3 - obmacTths otobpakenus Toka USB Beixona (mucruieii Toka USB Beixoma);

4 - obnacTh oToOpaxkeHus ponoaHuTensHoro 3d mapamerpa USB BeIxona.

EC® PS-3010PL3A

24.700 v
03.000 A s

BLK
74100 W et )
Adj [4.700V/2.000A/9.400W %
cv/cc

1] 12v2a C/>
2 j Off/On
= ’ S
4

Pucynoxk 2 — enewnuii 6uo nuyeeoni nanenu npu akmuenom USB gvixooe
[Tpu cpabateiBanuu 3amut USB Beixoaa B 30He 1 MuUraeT HaAMuMCh KPaCHOTO IIBETA!

NVP - cpabaTbiBanue 3a1IUThI OT NEPENIOTIOCOBKH;

OVP - cpabatbIBaHKE 3aIUTHI OT MPEBBIIICHUS HAMPSYKEHUS HA BBIXO/IE;
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OCP - cpabartbiBaHuE 3aIIUTHI OT IPEBBIIIICHUS TOKA,
TRG - cpabaTbiBaHUE TPUTTEPHOU TOKOBOM 3aITUTHI.

C6poc nHaukanuu cpadaThIBaHM 3aIIUTHI BBITIONHsAETCS KHOMKOoM USB-Set.

2.2.9 VA display

[To ymonmuaHuio napameTp MOJIb30BATENBCKOTO MEHIO YCTaHOBJIEH B 3Ha-
YeHUe ﬁ :

Ecim mapameTp IOJIB30BaTEIbCKOTO MEHIO YCTaHOBJICH B 3HA4YCHHE
i [GEI9H, TO BMECTO JWCILICEB HAMPSKEHHS, ToKa i 30 IrcIuTes 0To6paKaroTes
rpaduKy HampsHKEHUS 1 TOKa OCHOBHOTO KaHalia ) uu USB BeIXO12 ).
['paduk HampspkeHHs 0TOOpa)KaeTcsl 3€J€HbIM I[BETOM, a Tpaduk Toka KpacHbIM. OO1ue
YUYacCTKU I'pa)MKOB HAIPsHKEHUS U TOKa 0TOOPa)KatoTCs MypPIyPHBIM LIBETOM.

Ha mucrinee 4d ortoOpakaroTcsl 3HAYCHHS HANPSHKCHUS M TOKA B COOTBETCTBUU C
n.1.4.2. Manukanus yCTaHOBKH HANPSDKCHUS U TOKa OCyIecTBisieTcs Ha 4d mucriee.

B pexxume otoOpaxeHus: rpakoB JOCTYIIEH TOJIBKO OAWH U3 KaHAJIOB, BTOPOH Ka-
HaJl CTAHOBUTHCS HEAKTHBHBIM.

HacTpoiika 1eHbl 1efeHns OCcell HalpsDKEHUs, TOKa U BPEMEHU OCYLIECTBIISIETCS B
I10JIb30BaTENbCKOM MEHIO: ITapaMeTphI , U .

[TapameTp MOIB30BATEIBCKOTO MEHIO MO3BOJISIET HACTPOUTH PEKUM
orobpaxenus rpaduxa N8 mm [X8.

B 3HaueHun P8 oroOpaxaroTcst aOCOIOTHBIE 3HAUEHUSI HANPSHKEHUS, TOKA U HOJIb
BEPTUKAJIBHON OCH HAXOAUTHCS BHU3Y 30HBI OTOOpakeHus rpaduka.

B 3HaueHun OTOOPAXKAIOTCSI OTHOCUTENIbHBIE 3HAUEHHUS HAIPSKEHUs, TOKa U
HOJIb BEPTUKAIBHOM OCH HAXOAUTCS B CEpEMHE 30HBI 0TOOpakeHus. B aTom pexume, Ko-
raa rpaduK IPOXOJAUT HAYaJbHYIO (HYJIEBYIO) TOUKY OCH BPEMEHH, 3alIOMUHAIOTCS 3Haye-
HUSl HaIpsDKEHUs, TOKAa U Jlajee 0ToOpakaeTcss UX M3MEHEHHE OTHOCUTENIbHO 3TOTO 3Ha-

YCHUA.

2.2.10 @yuxyus moxosoti 3awumst "Tpueeep"

B ucrounuke nutaHus Ajig ocHoBHOro kaHaia u USB Beixona peanuzoBana (pyHK-
ITUs1 TOKOBOM 3amuThl "Tpurrep" — aBToMatudeckuii mepexon B pexxum Off mpu mepexone
B pexuMm CC.

[Ipu npeBbIIEHUU 33JAHHOTO TOKA UCTOYHUK MUTAHUSI aBTOMATUYECKH MEPEXOJIUT

B pexuM CC, npu 3tom ecnu ¢pyHkuus "Tpurrep" akTuBHA, TO Yepe3 3alaHHOE MOJIb30BA-
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TEJIEM BpeMsl HCTOUHUK TMHUTAaHUS aBTOMaTtndecku nepexoaut B pexxum Off (Harpyska ot-
KJIFOHaeTCs).

[Ipu cpabaTbhiBaHUM TPUITEPHOU TOKOBOM 3aIIUTHl B OCHOBHOM KaHaJ€ Ha JUCIUIEE
peKrMa MHUraeT HaJIuCh - st cOpoca MHAMKAIMU HEOOXOUMO MTOKPYTUTh SHKOEP
TOKA.

[Ipu cpabaTeiBaHUU TpUTTEPHON TOKOBOI 3amuThl B USB BhIXO/€ B 30HE 1 pHCYHOK
2 MUTraeT HaAlKCh - Jlnst cOpoca MHAUKALMK HEOOXOIUMO MOKPYTUTh HAaXKaTh KHOMKY
USB-Set.

[lamee ommrcaHa HACTPOWKA TPUITEPHOM TOKOBOW 3AIUTHI JIJI1 OCHOBHOTO KaHAaja,
g USB BeIXoz1a Bce aHATIOTHYHO.

Hactpoiika ¢ynknuu "Tpurrep" ocyiiecTBisieTcsl B MOJIb30BATEILCKOM MEHIO U
MMEET JBa IapaMmerpa: u .

OIIpEeNeNsIeT Yepe3 Kakoe Bpems nocie nepexona B pexum CC ucrou-
HUK TuTaHus rnepeiner B pexxum Off (oTkimounT Harpysky).

HacTtpoiika BpeMEHHOT0 nmapameTpa HeoOXoauma JUIsl UCKIIIoUeHUs "MoxHBIX" cpa-
OaThIBaHUI 3aIUTHI MPU MOAKIIOUYEHUU YCTPOMHCTB ¢ OOJIBIIMMHU BXOJHBIMU €MKOCTSIMU

IIpu 3apAAC KOTOPBIX MCTOYHHUK ITMTAHHA KPATKOBPCMCHHO MOXKCT IICPCXOAUTH B PCIKHUM
CC.

[IpuMepHOE BpeMs 3apsaa €MKOCTU B MUIUIMCEKYHIAX Ly MOXKHO ONPENEIMTH IO

bopmyie:

rne U —HanpsbkeHue yCTaHOBJICHHOE Ha BBIXOJE MCTOYHUKA MHUTaHUA B BojbTax, C
— BXOJIHas €MKOCTh ycTpoiicTBa B Muwuddapanax (Mukpodapaast x1000), | - yctaHoB-
JIEHHOE OIpaHUYEHUE TOKA B aMIlepax.

Bpemennoii napametrp ¢pynkuuu "Tpurrep" nomkeH ObITh O0JbllIe paCyYE€THOTO 3HA-

yerns L,.

2.2.11 3awuma om nepenontocosku

BpIxo/1 nCTOYHMKA TUTAHUST MOKET BBIJIEPKUBATH 0€3 MOBPEKICHUS HAIIPSKECHUE
0o0paTHOM MOJSIPHOCTH KaK Ha BBIXOJE OCHOBHOTO KaHaia, Tak 1 Ha USB Beixoze (kpome
JIMHUN TAHHBIX ).

3amnuTa OT MEepenoFOCOBKA OTKIIFOYAET BBHIX0JI UCTOUYHUKA MTUTAHUS TIPU HATTMYUHT

Ha BBIXO0JI€ UICTOYHMKA MTUTAHUS HaAIPsDKeHUs oOpaTHOM nossipHocTH 6omee 0,6-0,7B.
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OcHosnotul kanan

BxroueHue 1 BBIKITIOYCHHE 3aIUTHI OT MEPETIOTIOCOBKH OCYIIECTBIICTCS B TIOTb-
30BaTEILCKOM MEHIO ITapaMeTp . Korpna 3amura akTBHA Ha AuCIUIee (PYHKITHIA
oToOpakaeTcs HaIMKUCh .

[Ipu cpabaThIBaHUM 3aITUTHI M OTKJIFOYEHHUH BBIXOJA Ha AUCILIEE peKKUMa C 4acTo-
Toi mpuMepHo 1 'l Muraet HaMUCh - Ecnu Ha BBIX0/I€ HICTOYHHUKA TTUTAHUS TIPUCYT-
CTBYET HANPSDKEHUE 00pAaTHOM MOJIIPHOCTH, TO HAAMKUCHh MUTAET C YaCTOTOW MPUMEPHO
2.

Jlist cOpoca HHIUKAITMU HEOOXO0IMMO TTOKPYTUTh SHKOJIEP TOKA.

USB 6bix00

BxiroueHre ¥ BBIKITIOUCHHE 3alUTHI OT MEPETOIIOCOBKH OCYIIIECTBIIIETCS B MOJIb-
30BaTEICKOM MEHIO TIapaMeTp .

[Tpu cpabaTeIBaHUY 3alTUTHI U OTKIIOYEHUH BBIXO/a WM MPU HATMYNAN OTpHUIIA-
TEIHLHOTO HANPSDKCHHSI Ha BBIXOJIE, B 30HE | pUCYHOK 2 MHUTaeT HAIUCh -

s cOpoca uaauKanuu HeoOxoaumo Haxkath kHonky USB-Set. Eciou nocne naxa-
THSI KHOIIKM MHIUKAIIUS TTOSBHJIACH BHOBB, TO Ha HaNpsbKeHUE OOpaTHOM IMOJISPHOCTH Ha

BBIXOZC I10 IIPCIKHCMY IIPUCYTCTBYCT.

2.2.12 Brokupoexa uzmeneHus napamempos

Hacrpoiika 6;10KUpOBKM U3MEHEHUS 3HAUEHUN YCTAHOBJICHHOTO HAIIPSKEHUS U TO-
Ka OCYIIIECTBIICTCS B MOJIH30BATEILCKOM MEHIO TTapaMeTp .

DYHKITMOHNUPOBAHNUE OJIOKMPOBKH B 3aBUCIMOCTH OT BRIOPAHHOTO 3HAYCHUS:

- OJIOKMpPOBKa BCET/1a HCAKTUBHA;

- OJIOKUPOBKA aKTHBHA KOT/Ia BBIXO HCTOYHMKA BKItoueH (pexxum CV uinu CC);

- OJIOKMpOBKa aKTHMBHA BCET/IA.

I[J'IH AdKTHUBallNN1 6J'IOI(I/IpOBKI/I JJINTCIIbHBIM HA)KaTHUEM DHKOJACPA HAIIPSKCHUA HEO00-

xoaumo napametp (Kol sV iR filqY ycTaHOBUTE B 3HAYECHUE , a IapamMeTp

SJleId{fif YCTaHOBUTH B 3HAUCHMUE [O]fj -
Korna 61okupoBka akTuBHA Ha AMcIuiee (yHKIMHA 0TOOpa)kaeTcs HaAMNCh .

[Tpu paGoTe UCTOYHMKA MUTAHUS 10 ANTOPUTMY (TIPOTPaMME) MOJTH30BATENS, CTATYC

OJIOKUPOBKH OTIPENIETISICTCS TPOTPAMMON.
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2.2.13 Komnerncayus conpomusienus npo8ooos

Hcrounnk nuTaHust uMeeT QyHKIIUIO MPOTPAMMHON KOMITEHCAIIUHA COTIPOTUBIICHUS
MPOBOJIOB JIJI1 OCHOBHOT'O KaHaJa.

Ha ocHOBaHuM 33JaHHOTO WJIM BBIYMCIEHHOTO COMPOTUBIICHUS TPOBOJIOB UCTOYHHUK
MUTaHUS B PEKUME PEAIbHOTO BPEMEHH PACCUUTHIBACT U BBOAUT HEOOXOIMMbIE MOMPABKU
B KaHajbl LIAIT u ALIII.

MakcuManbHOE BBIXOJHOE HAIpPSKEHHE UCTOYHUKA MUTAHUS C YYETOM KOMIICHCH-
pytomieit BoabT qo6asku 30,5B.

Hacrtpolika conpoTHBIEHUS TPOBOJIOB OCYLIECTBIISIETCS B MOJIB30BATEIBCKOM MEHIO
napameTp . [Ipu 3TOM MMeeTcst BO3MOKHOCTh KaK PYYHON YCTaHOBKH
3HAYCHUSI COMTPOTUBJICHUS MPOBOOB, TAK U aBTOMAaTUYECKOTO U3MEPEHMUS.

Jlns aBTOMATUYECKOTrO M3MEPEHHUS HEOOXOAMMO B IMOJH30BaTEIBLCKOM MEHIO BbI-
Opath mapameTrp , MOJKIIIOUUTH MPOBOAA K UCTOYHUKY MUTAHUS U
3aMKHYTh MX CO CTOpPOHBI Harpy3ku. KpatkoBpemeHHO Haxarh kHomky Off/On, mpuGop
NepenIET B PEKUM HU3MEPEHHS CONMPOTUBIICHUS MPOBOAOB. Ha BpeMsi u3aMepeHus: BMECTO
3HAUYCHUSI TapaMeTpa MUTAeT HaJIUTh , M0 OKOHYaHUU U3MEPEHUSI W3MEPEHHOE CO-
MPOTUBJICHHE MPOBOJIa aBTOMATUUECKU YCTAaHABIMBACTCS B KQUECTBE MapameTpa
sistance, o)

BHUMAHMUE! Bo Bpemsi aBTOMaTH4ECKOI0 U3MEPEHHUSI COMPOTUBIICHUSI TTPOBOJIOB
yepe3 HUX NPOTEKAeT TOK OKoJIO 1A, pa3MbIKaTh IPOBOJIa BO BPEMSI UBMEPEHUS HE JIOIYC-
kaetcs. [Ipu pa3smbikaHuM MPOBOJOB BO BpeMsl TeCTa Ha HUX BO3MOKHO TOSIBJICHHE Ha-

npsbxenus 1o 10B.

2.2.14 dunvmp omoobpasicenus pesxcuma CC

s camxenus "npedesra” nuaukanuy Ha rpanuie pexuMoB CC/CV B ncTOYHMKE
nuTaHus peann3oBad ¢uibTp peskuma CC. OH ompenenser 3aepKKy U3MEHEHHs MH]IH-
Kaluu npu nepexogax Mexay pexumamu CC u CV.

JlaHHBIN QUIBTP OKA3bIBACT BIMSHHUE TOJBKO HA HHIUKAITHUIO.

Hacrpoiika mocTositHHOM BpeMeHU (UIbTpa OCYIIECTBISIETCS B MOJIH30BATEIHCKOM

S simienEN EyFilter of CC mode, msj

2.2.15 Brewnue nunuu 6xooa u 8vlxood
B ncTouyHMKE MUTAaHUS UMEIOTCS M30JIMPOBAHHBIC Yepe3 ONTOIMAPhl JIMHUM BXOJAa U

BBIXO/1a, BRIBEJICHHBIC HA pa3beM IU(POBOTo KaHamna (cMm. m.2.4).
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Korna napameTp monb30BaTebCKOr0 MEHIO B 3HAYCHNN (), THHWS
BXO/Ia aKTUBHA M TIOJIOKUTENBHBIN (DPOHT BKIIOYAET/BBIKIIOYAET BBIXOJ OCHOBHOTO KaHa-
na, MO0 3aIyCcKaeT/ocTaHaBIMBaeTCs porpammy T.e. nyosmpyet kHonky Off/On ocHoB-
HOTO KaHajla. AKTUBHBIA CUTHaJ Jorndeckas 1 HanpsbkeHuem 3-5B, BXxonHOM TOk HE 00-
aee SMA.

Korna napameTp nmosp30BaTenbCKOro MEHIO B 3HAYCHUM [y, JIMHIS
BbIXO/Ia aKTHBHA. EcM OCHOBHOM KaHall ICTOUYHUKA MUTaHus padoTaet B pexume CC mm
CV, 1o Beixoa 3ambikaetcs Ha auHHI0 GND uepe3 pesuctop 100 OM. MaxkcumanbHBbIHI

KOMMYTUpYEMBIN ToK 10MA, MakCUMaJIbHOE HanpsiKeHue Ha Bbixoze +15B u -5B.

2.2.16 Bwibop u ycmanosxa npecemos, 8b100p npocpammol

B ucrounnke muTaHus UMEIOTCS YEThIPE STUEHKH SISl COXpAaHEHUS MPECEeTOB Harmpsi-
KEHHS ¥ TOKa OCHOBHOTO KaHasa.

Jliis paboThl € MpeceTaMy MapaMeTp IMOJIb30BATEIBCKOTO MEHIO
JIOJDKEH OBITh YCTAHOBJICH B 3HAUCHHE :

J7is BXOZT B peXKHMM BBIOOpA M YCTAHOBKH TpeceToB HeoOxoaumo B pexxnme Off Ha-
KaTh U YIS KUBATh YHKOACP HAIIPSHKCHUSI.

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

- TeKyIue 3Hauenus npecetos M1-M4;

- 3HaYEHUE MapaMeTpa MO0JIb30BaTEIbCKOTO MEHIO PRG ;

- MyHKT BBIX0JIa U3 pexknuMa EXit.

BeiOop sueiiku mpecera, mporpaMMbl WM ITyHKTa BbIxoga EXit ocymectBisieTcs
BpallleHuEeM DHKOJIepa HaIPSHKCHHUS.

Jlns 3amucu mpeceTa HEOOXOAMMO BBIOPATh COOTBETCTBYIONIYIO siueiiky M1-M4 u
HaXaTh YHKOJIEP HAPSKCHHUSI.

Ins BbIOOpa (NMpUMEHEHMs) TpeceTa HEe0OXOIUMO BHIOpATh COOTBETCTBYIOIIYIO
siueiiky M1-M4 u Haxkath kHonky Off/On. HanpsbkeHne u TOK yCTaHOBSITCS B 3HAUCHMSI
npeceTa U MPOM30MIET aBTOMAaTHYECKUI BBIXOJI U3 PEKMMa BHIOOpA M YCTAHOBKH TIpece-
TOB.

Jlst BeIOOpA mporpaMMbl HEOOXOIMMO BhIOpaTh COOTBETCTBYMOMIECE 3HaUeHne PRG
u Haxath KHOMKy Off/On, mpu 3TOM BBIOEpPETCS COOTBETCTBYIOIIAs MporpamMma H Ipo-
U30M/IeT BBIXOJ W3 peXuMa BbIOOpa M YCTaHOBKHM MpeceToB. Eciu BHIOpaHO 3HaYCHHE
PRG Off, To pexxum paboThI IO IPOTrpaMMe OTKITFOYAETCS.

Jlnst BBIXO/MA W3 pekrMa BBIOOpA W YCTAHOBKH TPECETOB HEOOXOIMMO BHIOPATH

nyHKT EXit u Haxats kHonky Off/On.
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2.2.17 @yuxyus pabomsi no npocpamme

W cTOYHHK MUTaHUS MOXKET paboTaTh M0 MporpaMMe (aJIrOpUTMY) IOJIb30BATEIS.

B nanHo# Bepcuu SW paboTa o mporpamme JOCTYITHA TOJIBKO JIJIsi OCHOBHOTO Ka-
HaJa.

Hanucanue nporpamMMbl U 3arpy3Ka €¢ B HICTOUHUK IMUTAHHS OCYIISCTBISAETCS C UC-
I10JIb30BaHUEM HHTErpHpOoBaHHOMN cpebl pa3padotku (IDE) HybridPowerCoder, moapo0-
Hee CM. IOKYMEHT /Ipocpammuposanue ucmounuxos numanusi E-core.

B McTOYHWK MHUTaHUS MOXKET OBITH 3arPY>KEHO JI0 YeThIpex mporpamm. [lpu co3ma-
HUM TPOTPAMMBI €i PUCBAMBACTCS KOPOTKOE Ha3BaHWE HA OCHOBAHUHU KOTOPOT'O OHA BbI-
oupaeTcs.

Bei0op mporpamMmbl OCYIIECTBIISIETCSI B IOJIb30BATEIILCKOM MEHIO ITapamerp
U B peXXHME BbIOOpA U YCTAHOBKHU MIPECETOB CM. pazaen 2.2.14.

B kadecTBe 3HaveHUs mapamerpa oTroOpakaeTcss Ha3BaHUE BHIOPAHHOM
pOTPaMMBbI, 3HAYCHUE o3Hauaer, uto (yHKIWs He akTuBHA. Haxmuco By, re N -
qucyo ot 1 g0 4, oroOpaxkaeTcst KOTa sueiika ImycTa U B Hee He 3arucaHa mporpamma.

Kornma BeiOpaHa paboTa mo mporpamme M3MeHseTcs HazHaueHue kHomku On/Off,
KHOIIKA HE BKIIIOYACT/BBIKIIOYAET BBIXOJI, & 3aITyCKaeT/OCTaHABIMBAET BHIOPAHHYIO IMPO-
rpammy. BiirodueHne BBIXOAA OCYIIECTBIISICTCS KOMaHAaMU B MPOTPAMME, BBIKIIOUYCHHUE
BBIXOJIa MPH OCTAHOBKE mporpaMmsbl o kHomke On/Off wim mo ycnoBusiM camoit mpo-
rpaMMBbl.

Korna BeiOpana pabota no nporpamme (mapaMerp MoJIb30BATEIBCKOIO MEHIO
el He [8ljj ) , Ho mporpaMma He 3amynieHa Ha auciuiee (GyHKIMM 0ToOpa)kaeTcss HaluCh
. J171s1 3ammycka mporpaMMel He00X0aUMO Haxath kHonky On/Off.

Korna mporpaMma BBITIOJIHSIETCSI HA JUCIUIee (QYHKIUH OTOOpaXkaeTcs HAAMUCh
. JI71s1 OCTaHOBKHM MPOrpaMMbl HEOOX0AUMO HaxaTh kHOKy On/Off.

[Ipu paboTe HCTOYHHKA MO MPOrPaMME BBITIOTHSIOTCS BCe (PYHKIMU U HACTPOUKH
WCTOYHUKA TUTAHUS, JOCTYITHA PETYJIMPOBKA MAPaMETPOB C HCIOJIB30BAaHHEM SHKOICPOB.
[Iporpamma paboTtaetT B (OHOBOM PEKUME U JIOTOJHSIET OCTaIbHbIC (DYHKIIUM UCTOYHUKA

ITUTaHUs.

2.2.18 3awyuma om nosviueHHO020 HaANPANCEHUS, MOKA U MeMnepamypbl

Hcrounuk nutanus ¢ yactotod nmpumepHo 3 kI'1ir ocHoBHO# kaHami, 10 ['m USB BbI-
XOJl AaHAJIM3UPYET BBIXOJIHBIE HAIMPSHKEHUE U TOK. Eciin u3MepeHHoe HanpsKeHHE WA TOK
IIPEBBIIAIOT yCcTaHOBJIEHHbIE 3HaueHus Ha 0,5B u 0,5A cOOTBETCTBEHHO, TO HAarpy3Ka aB-

TOMATUYCCKN OTKIKOYACTCA, IIPU 3TOM B OCHOBHOM KaHAJIC HA AUCILICC PCKUMA MUTACT
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HAJIIMCh - (IpeBBIIICHUE HAIPSHKEHUSI) WM - (npeBeiienue Toka), 1 USB BbI-
X0J1a Ha/IMMCU MHUTAIOT B 30HE | pUCYHOK 2.

[Tpu ObICTPOM yMEHBIIIEHUH BBIXOAHOTO HampsbkeHus USB BbIxoga BOZMOXKHO cpa-
OaTbIBaHHUE 3AIIUTHI OT MEPEHATPIKEHUSI.

[Ipu npeBbIllIeHUH TEMIEPaTyphbl TEIJIO0TBOAA JUHEHHOTO perynstopa Beiie 75 °C
Harpy3ka aBTOMaTHYE€CKH OTKJIIOYAETCs, a Ha JUCIUICE MUTACT HAAMKChH - . Ha Bpewms
OXJIQXKICHUSI JIMHEHHOTO peryisTopa 10 temneparypbl 55 °C uHAMKATOp MUTAET C 4acTo-
To mpuMepHO 2 'l ¥ ycTaHABIMBAIOTCS MaKCHUMallbHbIE 00OpOTHI BeHTWisATOpa. llpu
CHIDKCHUU TEMIEpaTypbl BEHTHISATOP OTKIIIOYAETCS M HMHAWKATOP MHTAaeT C 4YacTOTOM
1 I'u, uHIUUKPYS cpabaThIBAHUE 3AIUTHI.

I[JBI C6p0C3 HMHAWKAaIIun H€O6XOI[I/IMO IIOKPYTUTH 3HKOACP TOKaA.

2.2.19 O noepewnocmsx u noocmpotike 8bix00H020 Hanpsicenuss no AL[I1

OcHosHoU KaHan

B cooTBercTBHM C anropuTMOM pabOThl UCTOYHUKA NMUTaHUs B pexxume CV Ha auc-
Iiee HanpsKeHUs OTOOpakaeTcsli BOCHPOM3BOJMMOE 3HAYEHUE HANPSDKEHUS, J1ajiee OHO
MMEHYEeTCsl 3a/laHue Ha HampsbkeHwe. Ha ocHOBaHUUM 3aJjaHusl HA HANpPsHDKEHUE C yUYETOM
MaciTabupytonmx koddouimentoB u mnonpaBok I[AIl muxpokontposep (opmupyer
OTIOPHOE HAMPSHKEHUE JUTsl CTA0UITU3aTopa HANPSHKEHUS.

HcTruHHOE 3HAYEHUE HANPSKEHUE HA BBIXOJE€ UCTOYHHKA MUTAHUS OTIMYAETCS OT
3a/IaHUs Ha BEJIMUMHY MOTPEIIHOCTUA BOCTIPOU3BEICHUS HANIPsKEHUS (CM. 11.1.2).

Hanpsxenue Ha BbIxoae ucToUHMKA nuTaHus nmepsercs ALl mokazanus kotopo-
ro OTJIMYAIOTCS OT UCTUHHOTO 3HAYEHUSI BBIXOAHOTO HAIPSKEHUSI HA BEJIMUUHY MOTpelll-
HOCTH M3MEpEHUs HanpspKeHus (cM. 1.1.2).

Hanpumep, ycranosieno 3aganue Ha HanpspkeHue 10,000 B, uctuHHOE 3HaueHuUe
BBIXOJIHOTO HampsbkeHus 9,995 B, aOcomoTrHoe 3HaueHue morpemHoctd kanama [[AITT
5 MB. Ilokazanuss AIIIT 9,985 B, abcomorHoe 3HaueHue mnorpemtHocTd kaHama AILIII
-10 mB.

Takum oO6pa3oM Bo3HUKAET cuTyauus korga ycraHosineHno 10,000 B, a AL noka-
3piBaeT 9,985 B u BO3HHMKaeT MHEHHUE, YTO Ha BBIXOJI€ YCTAHOBJICHO HEBEPHOE HaIpsKe-
HUE U TpeOyeTcs ero nmoAcTpouth uto0bl mokazanus ALl Oputm 10,000 B. ®dakTudecku
)K€ Takas OJACTpOMKa YBEJIUYUT aOCOMIOTHYIO MOTPEITHOCTh BOCTIPOU3BEIEHUS BHIXOIHO-

T'O HalIPAKCHUA.
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Tem He meHee nokazanusa kaHana ALl MoryT ObITE UCTIOJIB30BAHBI JJIsI TTOJACTPOM-
ki kaHana [{AIL ITockonbky BenmuuuHbl abcontoTHOM norpemnocty ALIT u LAIT sBns-
FOTCS HE3aBUCHMBbIMHU CIIyYalHbIMU BEJIIMYMHAMHA B HCTOYHUKE NUTAHUS Pealn30BaHA
(GYHKIUS TOJCTPONKH BBIXOJIHOTO HAIPSDKEHHS C MCIOJIb30BAHMEM CTATHCTHYECKUX Me-
TOJIOB.

Bxirouenne QyHKIIMM TOACTPONRKH BBIXOAHOTO HanpspkeHus mo AL ocymectsis-
€TCs B II0JIb30BATEIILCKOM MEHIO ITapaMeTp . BxnroueHne nanHoi pyHKIUN
YMEHBIIAET MOrPEMTHOCTh BOCIPOU3BEACHUS HANPSKEHUS B YCTAHOBUBIIEMCS PEXKUME,
0JIHaKO J100aBisAeT "K0ye0aTeIbHOCTH" MEPEXOTHOMY IPOIECCY U MOXKET OBITh HEXea-

TCIbHBIM IIPH pa60Te I10 IIporpamMme 1pu 49aCTOM U3MCHCHHUHU BbIXOAHOI'O HAIIPSAKCHUA.

USB gw1x00

N3-3a 0cOOEHHOCTEN CXeMBbI KOHTpOJUIEpa OBICTPOM 3apsAKHU, LU OOpaTHOM CBSI3U
10 HAIPSDKEHUIO TOJKIIFOYEHBI 10 TOKOU3MEPHUTENIBHOTO IIIYHTa, I0ATOMY 0]l HArPy3KOH
HanpsbkeHue popmupyemoe kanainom LAIT "mpocenaet".

JI1s1 TOBBIIIEHHUS] TOYHOCTH TMOJACPKAHUSI HANIPSIKEHUS O/ HArpy3KOW B PEKUME
Adj Bcerna ocymectiseTcs nmoactpoiika HanpspkeHus LIATT mo mokazanusm ALITL.

B pexnme QC3 nHampsikenune yctanaBiuBaercs Ha (,2B Bbllie, 4yeM HOMHUHAIBHOE
3HAYEHUE HaNpsHKEHUS MPOTOKoJa ObICTpoil 3apsiiku. CONpOTUBICHHE TOKOM3MEPUTEIb-
Horo myHTa 0,05 OM u npu Toke 2A yKka3aHHOE MPEBBIILIEHHE KOMIIEHCHUPYETCS.

[Ipy HOMUMHAJIBLHOM HAIpPSKEHUU MPOTOKOJA ObICTpOM 3apsiaiku 5B BbIxOgHOE Ha-
NpsOKEHUE JTOJDKHO OBbITh B auamna3oHe ot 4,75 no 5,25B, takum oOpa3oM HampsbKeHUe
5,2B Ha xosnoctoM xoay (0e3 Harpy3ku) YJIOBJIETBOPSET TpeOOBaHUSIM. YMEHBIICHUE
"BOJIBTA00ABKU" MOYKET MPUBECTH K BBIXOAY 3a HIDKHIOIO TPAHMILY JOMYCTHMOIO Juara-
30Ha M3-3a MOTEPh B KaOeJe Moj| HAarpy3Koi, a MOBBIIMICHUE "BOIBTI00aBKHU" MPUBEIET K

BBIXO/Ty 3@ BEPXHIOIO I'PAHUILY TIPH XOJIOCTOM XOJI€.

2.2.20 Ocobennocmu USB svixooa

Jns obecnieuenust Beicokoro OvicTpoaeiicTBuss USB kananm moctpoeH Ha BBICOKO-
4acTOTHOM Step-down mpeoOpasoBarere ¢ CHHXPOHHBIM BBIITPSIMIICHUCM.

VYkazaHHbIl peoOpa3oBaTellb HEe MO3BOJISET YCTAHABIMBATH 3HAUCHUE 3AIMIOJHEHHUS
[IMM 0, mo3TOMY HUYKHHI MOPOT YCTAHOBKHM BBIXOJHOTO HAIpsDKEHHs cocTasiseT 1B.
[Tpu pabore B pexxume CC, xorjia BbIXOAHOE HaNpshKEHHE CTaHOBUTHCS MeHee 1B (Ha-
npuMep npu KOopoTkoM 3ambikaHuu) [IIMM KoHTposuiep NepexoauT B PEKUM MPEPHIBU-

CTOM pa6OTBI H IIyJIbCAllMU BBIXOAHOT'O TOKA 3HAYUTCIIBHO ITOBBLIINAKOTCA, KPOME TOTO BO3-
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MOJKHO ITOSABJICHHUC XapPaKTCPHOI'O 3BYKaA. Yka3aHHbIC MMOBBIILICHHBIC IIyJibCallii U 3BYK HC

SABIIAIOTCS] OPaKOBOYHBIMU MIPU3HAKAMHU, 3T0 ocoOeHHocTh LIITMM crabunmuzartopa.

Bce IIMM crabunuzaTopbl 00Ja7at0T MOBBIINIEHHBIMUA MPOBajaMu U BbBIOpOCAMU
BBIXOJIHOTO HAIPsDKEHUS Mpu Habpoce u copoce Harpy3ku. Januerii [LHIMM crabunmzarop
HE SIBJISIETCS UCKITFOUEHUEM.

Oco0eHHO clleTyeT YUUThIBAaTh, YTO MPHU COPOCE MOIIHON HATPY3KHW BO3HUKAET BBI-
Opoc HampsKeHUs1, Tak TIpu cOpoce Harpy3ku ¢ 2A 10 0 pacyeTHOE 3HAUYCHUE aMILTATY/IbI
BbIOpOca coctaBut 0,6B. Ilpu copoce Harpysku ¢ 2A no 1A wimm ¢ 1A go 0 amrmmuTyna
BBIOpOCca Oyzaet 0,3B.

Ecnu ykazaHHble BRIOPOCHI KPUTHUYHBI JUIsl HArPY3KH, TO HAa €€ MUTAIOUIUX BXOAaX
HEOOXOJIMMO yCTaHOBUTH JOMOJHUTEIbHBIN KOHAEHCATOp. [IpnOIM3UTEIbHO MUHUM AJTb-

HYIO0 €MKOCTb KOHJICHCATOPa MOKHO BBIYUCIIUTH 1O (hopMmyJie:
11-1° 11

> ,
500000-U? 50000

rac U - aMIIIUTyda BBI6pOC& HAIIPsPKCHUA B BOJIBTAX, C —eMKOCTh KOHICHCATOpAa B

dapanax, | - ”3BMeHeHUE TOKA.

[Ipn OBICTPOM YMEHBIIEHHH BBIXOJHOI'O HAINPSKEHUS BO3MOXKHO CpabaThIBaHHE

3alllUTHI OT IIPCBLIMICHUA HAIIPAKCHUS HA BBIXOC.

2.2.21 Bunep

Haunnas ¢ Bepcun HW 472 B mpubope ycraHaBnuBaeTcs Ourep.

buriep nmeer aBa pexuma curHanuzanuu CC u Alarm.

Korma BeiOpan pexxum curnanuzarnuu CC, Gunep nuImmT eciiv OAuH U3 KaHAJIOB Ha-
xoauThbes B pexkume CC.

Korna BeiOpaH pexxum curHaimzanuu Alarm, ournep mummr eciau B 0OTHOM M3 KaHa-
noB cpaboraina 3amura NVP, OVP, OCP, OTP unu tpurrep.

Jliis Gunepa MOKHO HaCTPOUTh TPOMKOCTD 3BYKa HJIM BBIKIIOUUTH €TO.

Hactpoiika ocyliecTBiaseTCs B OJIb30BaTEIBCKOM MEHIO.
2.2.22 llapannenvroe u nociedosamenibHoe COeOUHeHUe UCMOYHUKOB8 NUMAHUS

JIaHHBI MCTOYHUK NMUTAHUA JOMYCKAET MapauieIbHOE U MOCIEI0BATEIBLHOE COEIU-

HCHHC C TAKHUMH KC WU APYTUMH UCTOUYHUKAMUA ITUTAHUA.
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[TapamienpHOEe COEAMHEHHE BBIMOJIHIETCS OOLICTIPUHATHIME CIOCOOaMHU Tapai-
JETFHOTO COSIMHEHUS JIA00OPATOPHBIX HCTOYHUKOB IMUTAHUS, IPA ITOM HE PEKOMEHIYETCSI
COCIMHSATH UCTOYHUKHU MUTAHUS HA BBIXOJHBIX KIIEMMaX, COSTUHECHUE JJOJDKHO OCYIIECTB-
JSATHCS Ha HAarpy3Ke.

[Ipu mocienoBaTeNbHOM COSAMHEHHN HEOOXOIUMO OTKIIIOYHTH 3alIUTy OT MEepero-
JIFOCOBKH JTAHHOTO MCTOYHUKA MUTAHUS TPH 3TOM OTPaHUYEHHE TOKAa, YCTAHOBJICHHOE Ha
JPYTUX UCTOYHUKAX IMUTAHUS, HE TOJHDKHO MPEBHINIATh YCTAHOBJICHHOE OTPaHUYCHUE TOKA
JAHHOTO MCTOYHUKA MUTAHUS, a WCIIOJIb30BAaHUE MCTOYHUKOB MHUTAHUS 0€3 OrpaHHYCHHS
TOKa HE JIOMYCKAEeTCS.

[Ipu mocnenoBaTeIbHOM COCMHEHHUH JBYX NAHHBIX MCTOYHHKOB THTAaHHS 3aIIHUTY
OT TIEPETOIOCOBKHU JIOCTATOYHO OTKIIFOYMTH TOJHKO HA OJHOM HMCTOYHHKE MMUTAHWUS, TIPH
ITOM JUIS TIOAKITIOUEHHs Harpy3ku HeoOxonumo cHavana repeBectd B pexum CV/CC uc-
TOYHHK THTaHUS C BKIFOYCHHOH 3aIlUTOM, a 3aTeM C BBIKIIOYCHHOM, OTKIIIOYCHHE HEOO-

XOOUMO BBIIIOJHATL B TOM K€ ITIOPAOKCE.

2.2.23 Buiknouenue ucmoynuka numaHus

BBIKITIOYCHHE MCTOYHUKA MMATAHUS HEOOXOAMMO BHINMOIHATE B pexxume Off (B pe-
YKHME BBIKJIIOUCHHOTO BBIXOIA).

JI1s1 BBIKJTFOUEHHS] MCTOYHHMKA IMUTAaHUS HEOOXOJIMMO TIEPEBECTH BBIKIIOUATEIb IH-
TaHUA B TToJ0KeHHEe «O).

[ToBTOpHOE BKJIIOUEHUE MCTOYHMKA HEOOXOIMMO BBIMOIHATH KOTJa WCTOYHHK ITH-

TaHUS MMOJTHOCTHIO BRIKTIOUUTCS (moracHeT LCD), He paHee yem uepes 3-5 CeKyHI.

2.2.24 3amena npedoxparnumens

JIns 3a1uThl OT MEPErPY30K B pazbeMe MUTAHMS, HAXOIAIIEMCsl Ha 3aJHEe MmaHeau
MCTOYHUKA MUTAHUS, UCTIONIB3YETCs TUIAaBKUHN MPEJOXPAHUTEIIb.

B HOpMasnbHBIX YCITOBUSX MPEAOXPAHUTENb HE JOJDKEH Meperoparb, OJHAKO B CIY-
yae 3HAYUTENIbHBIX OTKJIOHCHUH MUTAIOIIETO HAMpPsHKEHUsS BO3MOXKHO TEperopaHue Impe-
JOXPAHUTEIS], O YEM CBUIETENBCTBYET OTCYTCTBUE BKIIOUCHHSI UCTOYHUKA MMUTAHUS.

Jlns 3aMeHBI IPEIOXPAHUTENS] HEOOXOIMMO BBIKIIOUNTH UCTOYHUK IMUTAHUS U BBI-
*KnaTh He MeHee 30 ceKyHJ Mocie 4ero, u3Bjieub KalOelb MUTAaHUS U3 pazbeMa MUTaHUS
WMCTOYHUKA TIUTAHMS, U3BJIEYb OTCEK MPEIOXPAHUTEIISI U 3aMECHUTh MPEIOXPaHUTENb, Ha-
Xosmuiics B kiurnce. [lociae yero ycTaHOBUTh OTCEK MPEIOXpaHUTENsE 0OpaTHO B pa3beM

H IIOJKJIFOYHUTD KaOeJIb MUTaHus.
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2.3 JleiicTBUS NIPHU HEMCIIPABHOCTSX

2.3.1 Ilpu neperopannu NperoXpaHUTeNss HEOOXOIMMO 3aMEHUTh €ro B COOTBETCT-
Buu c 1.2.2.24. Ilepen BKItOUEHWEM UCTOYHMKA MUTAHUS TOCIE 3aMEHbI MTPEAOXPAHUTEIIS
HEOOXOIUMO YOEAUThCS, YTO MapameTphbl MUTAIOIIEH CETH COOTBETCTBYIOT TpPeOyeMbIM
3HAYECHUSIM.

2.3.2 Ilpu oOHapyXeHUH aHOMaJIbHOW PaOOTHl MCTOYHWKA MUTAHUS HEOOXOIUMO
HE3aMEJIMTEIBHO €r0 BBIKIIOUUThH BBIKJIIOYATENEM MMUTAHHUS U OTKIIOYUTH KaOenp mura-
HUS.

2.3.3 JIns rapaHTUMHOTO U MOCIETapaHTUWHOTO PEMOHTAa MCTOYHHMKA MUTAHUSA HE-

00X01MMO 00paTUTHCA K MPEAIPHUITHIO-U3TOTOBUTEIIO.

2.4 llugposoi KaHaI

HcToYHMK MHUTaHMUS MMEET TaIbBAaHUYECKU pa3Bs3aHHBIA IudpoBoil kaHam ¢ TTL
ypoBusimu UART (o npaiiBepa RS485) u ypousimu untepderica RS485. TTL UART co-
BMECTUM C ypoBHsAMH 3,3 u 5B.

PaszbeM 1udpoBoro kaHajga HaXOIUTHCS HA 3a/IHEH TTaHEIM UCTOYHUKA TTUTAHMUS.

[TapameTpsl 1u(ppoBOro KaHama:

- CKOPOCTD TICPEIATM, OO/T.uvveeiuvrreeiutriesireesassrenessssesesssseesssssesssssessssssesssssseessnsees 9600;
= PABMEP JTAHHBIX, OHFT .vvveiuvrieeisiieesiireessisseessssseesssssesssssessssssessssssssssssssssssessssssesssnsens 8:;
B 11010): 15700 0 TR (5 3 < (0 Yo - RSP HET.

Jnis muTaHus BHEITHUX YCTPOMCTB, Hanpumep bluetooth amanTepa, B pazbeme nud-
POBOTO KaHaja MPEIyCMOTPEH BBIXOJ MHUTaHUS 5B ¢ MakCMMaabHBIM TOKOM Harpy3KH

20MA.

Ta6nuna 4. Onucanue BIBOJAOB MU(GPOBOTO KaHaIa

Homep Onucanme

1 RS485 munusa B
Brixog +5B 20MA
UART-RX (Bx01 JaHHBIX)
He ncnonb3yercs
He ucnonp3yercs
RS485 muuua A
GND
UART-TX (BbIXO JaHHBIX)
He ncnonb3yercs

OO N0 WN
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2.5 O6HoBJIeHue BcTpoeHHoro IO

VcTouHMK MUTaHWUS UMEET BCTPOCHHBIN 3arpy34yuK JJisi OOHOBJICHUS BCTPOSHHOTO
nporpammHoro obecrnieduenus ("mpomuBku"). s OOHOBIEHHS MPOIIMBKU HUCTIOIb3YETCS
nporpamma Stm32FlashLoader v1.3 uan HOBee pa3paboTku E-COre m amanTep s MOj-
KitoueHus uctounuka nuranusa K [IK. [Iporpammy oOGHOBIEHHS MPOIIMBKHU KENATEIHHO
3aIyCKaTh OT UMEHU aJ]MUHUCTPATOPA M BCE HEMCIOJIb3yEeMbIE TPOTPAMMBI 3aKPBITh.

B ucrounuke nutanus yctaHoBlieHbl Tpu MUKpokoHTposuiepa (MK): MK ocHoBHO-
ro kanana, MK USB kanana u MK, ynpasisromuii LCD (LCD apatiep). Kaxasiii uz MK
uMeeT cOOCTBEHHBIN 3arpy34uK.

[ToaxmroueHue agantepa K HCTOYHUKY MTATAHUS U BXOJ B PESKUM OOHOBIICHHUS TIPO-
IIMBKY CJIEYET BHITIOIHITH B CIEAYIOUIEH MOCIeI0BATEIIbHOCTH:

a) €CJTM UCTOYHUK TIMTAaHUS BKIFOUCH, BEIKITIOUNTD U BEDKIATh HE MeHee 10 CeKyH;

0) noakrounTh aaantep kK USB 1 uCTOUHUKY NMUTAHUS,

B) /u1si oOHOBIeHUs "mipomBKU" MK OCHOBHOTO KaHaia Ha)aTh U YAEPKUBATH DH-
KOJZIep TOKa, Juiss oOHOBIeHHUs npomuBku USB BbIXO/a Ha)kKaTh W yJIEPKUBATH YHKOACD
Hanpsokenus u kaonky USB-Off/On s oOHoBieHus "mpommBku" LCD npaiiBepa Ha-
®atb u yaepxusatb kHonky Off/On u USB-Set;

I') BKJIIOYUTHh UCTOUYHUK nuTaHusi, Ha LCD oroOpasurcs naamuck boot PS-3010P3A
Chl mina ocaosHoro MK, PS-3010P3A Ch2 mis USB Beixona u boot LCD mis MK LCD
npaiiBepa. [locie mosBIIeHUS dTUX HAAMMKUCEH KHOMKHU YISPKHBATh YHKOAEP M KHONKH HE
HYKHO;

1) 3amyctuTh nporpammy Stm32FlashLoader.

OOHOBJIEHHE MPOIIKMBKU HEOOXOAMMO BBINIOJHATE B CIAEAYIOLIEH MOCIea0BaTEIbHO-
CTH:
a) B BBINA/IAIOIIEM CIIMCKE aHEIN UHCTPYMEHTOB BbiOpaTh COM mopT, Ha KOTOPBIN

YCTAaHOBWJICS aIaNTEP, YCTAHOBUTH CKOPOCTh nopta 9600.

/

Haxxatp KHOTIKY e -

0) mpOBEpPUTH, YTO B TOJISAX HACTPOWKM YCTAHOBJICHBI CJIEMYIONINE 3HAUCHUS, MIPU
HEO0OXOMMOCTU YCTAHOBUTH UX:

st MK ocHOBHOTO KaHana

Start addr 0x8008000

End addr 0x807f7ff
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Size page 2048

Jlna MK USB BreIxoa

Start addr 0x8001400

End addr 0x8003fff

Size page 1024

Hnsa MK LCD npatiiBepa

Start addr 0x8004000

End addr Ox800efff

Size page 1024

B) BBIOpaTh (haily1 TaHHBIX (TIPOIIUBKY);

I') HOKaTh KHOIKY 3amucCh W MOATBEPANTH JICHCTBHE, MTOCIIEC YET0 HAYHETCS] OOHOB-
JICHUE MPOIIMBKH O X0J€ mpoliecca OyaeT nuHpopMupoBath moJie XoJ1 mpoiiecca;

1) 00 ycremHoM OoKOoH4YaHuu oOHOoBJeHUs [IpommBku Oyner cooOlieHue, B ciiydae
BO3HMKHOBEHUS OIMOKA HEOOXOAMMO NEPE3anyCTUTh MPOrpaMMy U TTOBTOPUTH MPOIIUB-
Ky,

¢) mociie oOHoBIeHHS [IpommBKYM HEOOXOIUMO Ha MMAHEIW WHCTPYMEHTOB HaXKaTh

&

KHOIIKY ;
) BBIKIIOYUTh UICTOYHUK IMUTAHHUS.
[lepen BkIIOYUEHHMEM HMCTOYHMKA MUTAHUS MOCIE OOHOBJIEHMS MPOLIMBKU HEOOXO-

JUMO BbDKIATh HE MeHee 20-30 cexyH/I.

3 XPAHEHHUE

3.1 VcTouHuK MUTaHUS B 3aBOJCKON YIMaKOBKE HEOOXOAMMO XPaHUTh B OTaIlJIMBae-

MBIX, 3alllUIIICHHBIX OT aTMOC(l)epHBIX O0CaJKOB ITOMCIICHUAX.

3.2 YcnoBus XpaHeHUs:

- TeMIepaTtypa okpyxatomieit cpeast ot 1 10 40 °C;

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

Jlonyckaercss XxpaHEeHME UCTOYHMKA NMUTaHusa npu Ttemrneparype oT muHyc 40 °C B
TeueHue He Oosiee 14 cyTok U 0011 MTPOIOIKUTENHHOCTRIO HEe 00s1ee 60 CyTOK.

3.3 Cpok xpaHeHus — He 6oJee 2 JIeT ¢ JaThl H3TOTOBJICHUS.
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4 TPAHCIIOPTUPOBAHUE

4.1 TpancnopTHpOBaHHE UCTOYHHMKA MUTAHUS JOJDKHO BBIOJIHATHCS TPAHCIIOPTOM
JTr000T0 BHUJA B KPBITHIX TPAHCIIOPTHBIX CPEACTBAX.
TpancriopTUpOBaHUE B cCaMOJIETaX JOJKHO OCYIIECTBISITECA B TEPMETU3UPOBAHHBIX

H OTaIlJIMBaCMbIX OTCCKaXx.

5 MEPBI BE3OITACHOCTH

5.1 UcrouHuk nuTaHusl HE MpeAHA3HAYEH JJIs MCIOJIb30BaHMs JUIAMM (BKIIOYas
JeTeil) ¢ MOHMKEHHBIMHU (PU3NYECKUMH, CEHCOPHBIMH WJIM YMCTBEHHBIMHU CIIOCOOHOCTSIMU
WIM TIPU OTCYTCTBUHU Y HHUX KU3HEHHOTO OMbITA WU 3HAHUI, €CIIM OHU HE HAXOJATCS MO/
IPUCMOTPOM WJIM HE MPOUHCTPYKTUPOBAHBI 00 MCIIOJIB30BAHUU UCTOYHHKA MMUTAHUS JIU-
IIOM, OTBETCTBEHHBIM 3a UX O€30MaCHOCTb.

JleTn NOJDKHBI HAaXOAUTHCS MO IPUCMOTPOM ISl HEAOIYILEHHSI UTP C ICTOYHUKOM
NUTaHUS.

5.2 Vcnosib30BaHWE MCTOYHUKA MUTAHUS JOJDKHO OCYIIECTBIATHCS KBalU(PUIIUPO-
BAaHHBIM TIEPCOHAJIOM, YMEIOUIUM I0JIb30BaThCSI KOHTPOIbHO-U3MEPUTENbHBIMUA MTPUOOpa-
MU ¥ U3YYMBLIMM HACTOSIIEE PYKOBOJCTBO.

5.3 Bo Bcex yCHOBHSAX IKCIUTyaTallMK U3JENHS, 32 HCKIFOYEHUEM €r0 U3TOTOBJICHUS
U peMoHTa cwiamu npeanpusatus-usrorosurens, 3AIIPEIIAETCS nogkmrodars cereBon
Ka0enb MUTaHUS IPU CHATOM BEPXHEH KPBILIKE KopITyca.

5.4 3ampeniaercs MOJKIIOYATh CETEBOM Ka0eb MUTaHUS K UCTOYHUKY NMPU HATHYUU
KaKUX-JI100 JKUJKOCTEH UM KOHJIEHCATa Ha KOPITyCe UCTOUYHMKA MUTAHUS, MEXaHUYECKUX
NOBPEXICHUAX, IOCTOPOHHUX NIPEIMETAX B BEHTUIISILUOHHBIX OTBEPCTHSIX.

5.5 3amnpeniaeTcss UCHOJB30BaTh KaOeb MUTAHUS MPU HAJIUMYUKU HA HEM MOBPEX]Ie-
HUN n30suu. Takon kadep oKeH ObITh 3aMEHEH.

5.6 3anpemiaercs UCMOJIb30BATh UCTOYHUK NMUTAHMS MPU NOAKIOYEHHH €ro K po-
3eTkam 0e3 3a3eMJISIONIET0 KOHTAKTa, IM00 MpU OTCYTCTBUH 3a3eMJICHHS YKa3aHHOT'O KOH-

TaKTa.
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6 YTUJIN3ALINA

6.1 HpI/I MNPpUHATHU PCIICHHUA O HCTOAHOCTH MCTOYHHUKA ITUTAHUA JISA ,Z[ﬂJII)HGﬁHIGﬁ
9KCIIyaTallur, €r0 YTUJIN3UPYIOT B COOTBCTCTBHU C HeﬁCTBYIOHIHMH HOPMATUBHBIMH J1O-
KyYMCHTAMH C YUYCTOM TOI'0O, YTO 3JICKTPOHHBLIC KOMIIOHCHTBI 1 MCCTa MaKu nu3acianuss MO-

I'yT COJEPKATh CBUHELL.

7 PEMOHT

7.1 PeMOHT UCTOYHUKA ITMTAHUS OCYHICCTBILICTCA IIPCAIIPUATUCM -U3I'OTOBUTCIICM.
7.2 HpI/I MOBPCIKACHUA KaOes MATaHus €ro CJIeayeT 3aMCHUTD CIICHIMAJIbHBIM ITHY-

POM HJIM KOMIIJICKTOM, ITOJIYUCHHBIM Y U3IOTOBUTCIIA.
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