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1 OITMCAHUE U PABOTA

1.1 Haznauenue

[Iporpammupyembliii uctouHuk nutanus PS-3010PL3 (nanee «MCTOYHUK MUTAHUS)

I'X aHaJIOTMYHBIX 3a1a4.
HcTOYHMK MUTAaHUS MOYKET MCIIOJIHL30BaThCA B KAUECTBE HCTOYHHKA CTAOMIBHOTO
HaIIPAKCHUA WUIN CTaOMIBHOTO TOKA.

Hcrounuk nutanusa umeet AonoaHutenbHbld USB pasbem miist 3apsaku 1 MUTaHUS

CKO€ perte.

1.2 Texun4eckue XapaKTepUCTUKH

1.2.1 Texuuueckue XApPaAKTCPUCTUKU UCTOYHHKA ITUTAHUA IIPUBCACHBI B Ta6J'II/ILIC 1.

SABJICTCA MCTOYHHUKOM ITOCTOSAHHOI'O TOKa C BO3MOXKHOCTBIO pa6OTBI 10 3aJaHHOMY aJIr'o-
PUTMY U IIPCAHA3HAYCH I IIUTAHUA JJICKTPOHHBIX YCTpOP'ICTB Pa3INIHOI0 HA3HAYCHUA,

3apsIKA aKKyMYJISITOPHBIX OaTtapei, aBTOMaTHU3aIii TEXHOJIOTUYECKHUX MPOIIECCOB U JIPY-

USB yCTpOoNCTB, KOTOPBIA MOJKIIOYAETCA K OCHOBHOMY BBIXOJY U€pe3 DJIEKTPOMEXAHUYE-

Tabnuua 1. OCHOBHbBIE TEXHUUECKHE XapaKTEPUCTUKU

HaIIPSAPKCHU S

HaunMeHoBaHue nmapamerpa 3HaueHue
MakcuMaiibHas BBIXOJHAasI MOIIIHOCTD 200BT
MakcuMasbHO Oy CTUMOE HaIpsiKe- +31B
HUE Ha BBIXOJHBIX KJIEMMax
JInana3oH BOCIIPOU3BEIECHUS BBIXOIHO- 10mB-30B
IO HalpsKEHUs
JIMCKPETHOCTh YCTAHOBKH BBIXOJHOTO 1MB

[TorpentHocTh BOCIIPOU3BEICHHUS BbI-
XOJIHOTO HaNpshKEHHUs, He Oosee

+(0,1%+5 MB)

BBIXO/JHOI'O TOKa

[lynpcanny BEIXOJHOTO HAIPSKEHUS 2 MB rms
(pexxum CV), He Oosee

JInanas3oH yCTaHOBKHM OTPaHUYEHUS BbI- SMA-10A
XOJIHOTO TOKa

JIMCKpPETHOCTh YCTAaHOBKU OTPAaHUYECHUS IMA

[TorpentHoCcTh OrpaHUYEHUS BBIXOTHOTO
TOKa, He OoJiee

+(0,4%+8 MA)




HaumenoBanue napamerpa 3HaveHune
[Tynapcannu BEIXOJHOTO TOKA (PEKUM 3 MA rms
CC), He Oonee
Jlnana3oH u3MepeHust BBIXOAHOTO 0-32B
HaIPSKEHHUSI
JIMCKpETHOCTh U3MEPEHUS BBIXOIHOTO ImB

HaIPsSKEHUS

[TorpemHoCcTh H3MEPEHHUS BEIXOIHOTO
HaNPsDKCHMsI, HEe 0oJiee

+(0,1%+10 MB)

I[I/IaHaBOH N3MCPCHHA BBIXOJHOI'O TOKA

0-11A

JIMCKpETHOCTh U3MEPEHUS BBIXOTHOTO
TOKa

IMA

[TorpentHOCTh H3MEPEHUS BBIXOHOTO
TOKa, He OoJiee

+(0,4%+8 MA)

MaxkcumanbHOE KOJIUYECTBO CTPOK IPO- 100
TpaMMBbI

KomnuecTBo sueex naMatu 1uist mpo- 4
rpaMM

Bpewms ncnonHeHnst KOMaHIbl IpOrpam- 100mc

MBI, HE OoJiee
Tun nucruies 2.4" IPS full view
["aGapuTsl, Jx11IxB 140x63x60 MM
Macca, e 0oJjee 1,5 xr

1.2.2 [TapameTpbl TOUHOCTH OOECIIEUMBAIOTCS MIPU TEMIEpaType OKpYKarolel cpe-
npl 25°C+5°C, nociie npeaBapuTENBHOTO NMPOrPeBa NCTOYHUKA ITUTAHUS B TEUEHUE HE ME-
Hee 30 muHyT. BHE ykazaHHOro Juamna3oHa TemIepaTypHbld koddduimeHtT He Oosee
50ppm/°C.

1.2.3 TlopaepxuBacMbie CTaHAAPTHI OBICTPOH 3aPSIIKH:

- USB Battery Charging Specificationl.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 Opransl ynpasjieHUsl U UHAUKALUU

Pacnonoxenue 371€MEHTOB MHAMKALMY U YTIPABICHUS NTOKAa3aHO HA PUCYHKE 1.
LCD skpaH UCTOYHHMKA TUTAHUSI UMEET MATh 30H OTOOpaXkeHHs] THPOPMALIMH, KOTO-
pbI€ BBIJIEICHBI KPACHBIMU JIMHUAMU. J{71s1 ynoOCcTBa onMcaHus Kaxaas 30Ha YCIOBHO

HUMCHYCTCA OUCIIIICCM.

E(ere PS-3010PL3

Al 24.700 v
BN 03.000 A

1 rren
N /4.100 W
SET 24.700V 3.000A
- 30vioA + 5V 2A Off/On
. . D Hybrid DC Power

11 10 9

Pucynok 1 — enewtnuit 6uo 1uyegoil naneau

HaumeHoBanue opraHoB ynpaBieHUS! U HHIUKALINU:

1 — nucruieil HanmpsbKEHUsS U TOKA, HAIPsDKEHUE 0TOOpakaeTcs B BOJIBTAX, TOK B aM-
nepax;

2 — auCIuIel pexxuma, 30Ha 0TOOpaXKeHUsl PeKUMOB pabOThl UCTOYHUKA MUTAHUS U
WHIMKAIMY cpabaThIBaHUS 3allINT;

3 — nucriedt yHKIUNA, 30Ha OTOOPaKEHHSI COCTOSIHUS (AaKTUBHOCTU) (DYHKITUN HC-
TOYHHMKA TUTAHUS;

4 — nucnneit 4d, 30Ha oTOOpaXeHHs TOMOJIHUTEIbHBIX MapaMETPOB C YCIOBHBIM

o0o03HauenueM 4d;

5 — mucmiert 3d, 30Ha oTOOpaKE€HUS JOMOTHUTEIBHBIX MapaMEeTPOB C YCIOBHBIM

00o03HauenueM 3d;



6,7 — SBHKOAEPBI HANPSKEHUS U TOKA;

8 — BBIKJIFOYATEIb MUTAHMUS;

0 — KHOIIKA BKJIFOYEHUS/BBIKIIFOUEHHUS BBIX0/1A;
10 — pazpem USB ni1s noakIIr0ueHUs: Harpy3KHu;

11 — KJIEeMMBI AJI IOAKIIIOYUCHUS HArpy3KH.

1.4 YcerpoiicTBo 1 padoTa

1.4.1 B ucTouHHKe MUTAHUS UCIIOJIB3YETCS MHOTOYPOBHEBAs CHCTEMA MpeoOpa3oBa-
HUS HAPSDKEHUS.

CereBoe TepeMEHHOE HaMpsDKEHHWE MpeoOpasyeTcss PEe30HAHCHBIM HMITYJIbCHBIM
npeooOpazoBateniem LLC B mocTossHHOE CTaOMIN3MPOBAHHOE HATIPSKCHHE.

JIist CHUOKCHHSI TETUIOBBIX IMOTEPh HA PETYJIUPYIOMIEM 3JIEMEHTE IIOCTOSTHHOE Harpsi-
KeHue mpeoodpaszyercst Step-down npeoOpazoBareneM C CHHXPOHHBIM BBITIPSIMIICHUEM B
CTaOMIM3UPOBAHHOE HAIPsDKEHHE, KOTOpoe Ha 1-3 BOJbTa OOJIBIIE BBHIXOAHOTO HAIpsIKE-
HUSL.

TouyHOe peryaupoBaHUE BBIXOJHOTO HANPSOHKESHUS M TOKA 00eCreuMBacTCs JIMHEH-
HBIM CTaOMJIM3aTOPOM C KOHTYPOM CTAOWIIM3AIMH HAMPSHKESHUS U TOKA. 3HAUCHUS BBIXO/I-
HOT'O HAIPSHKCHHS M TOKA 331al0TCSl COOTBETCTBYIOIIUM OTIOPHBIMU HANPSDKEHUSAMU, KOTO-
pbie (GOPMHUPYIOTCS YIPABIISIONIAM MUKPOKOHTPOJUIEPOM C MCIOJIb30BAaHUEM BCTPOCHHO-
ro [TAII.

V3MepeHre BBIXOIHBIX HAMPSHKCHHUS W TOKA OCYIICCTBIISCTCS YIPABIISIOIIMM MH-

KPOKOHTPOJUIEPOM C HUCMOIb30BaHreM BcTpoeHHoro ALIII.

1.4.2 Uctounuk nutanus QyHKIIMOHUPYET B CICTYIONINX PEKUMAX:

- pexuM ctabunuzanuu Hanpspkenust CV (Harpy3ka moJKIItoueHa);

- pexum ctabunmzanuu Toka CC (Harpy3ka moJKJII04eHa);

- pexum Off (Harpy3ka OTKJIFOUYCHA).

ITepexon mexay pexumamu CC u CV ocyliecTBiIsieTCs aBTOMATHYECKHU.

B pexxnme CV HCTOYHMK MUTaHHS pabOTAET, KOI/la BHIXOJAHOM TOK MEHbILE yCTa-
HOBJIEHHOTO 3HAYEHUs OTPaHUYEHHs TOKA. B 3TOM pexkrMe MCTOYHMK NMUTaHUS MOJAep-

JKUBACT IMOCTOSIHHOC HAIIPSXKCHHUC HA BBIXOJC.



B pexume CV Ha nuciuiee HanpsbKEHUs] 0TOOpaXKaeTcsl 3HAY€HHUE BOCITPOU3BOANMMO-
IO HalpsDKEHUs, Ha JUCIUIEE TOKAa OTOOpa)kaeTcsi 3HaYE€HUE H3MEPEHHOI'O BBIXOJIHOTO
TOKa, IIPY 3TOM Ha JUCIUIEE PEKUMa OTOOpakaeTcsl HAAIKCh .

Korzma BBIXOAHOW TOK CTAHOBUTCSI PABHBIM 3HAUYEHHIO YCTAHOBJIIEHHOI'O OrpaHHUYe-
HUS, UICTOYHHUK NUTaHUs nepexoauT B pexum CC, obecnieunBasi MOCTOSTHHBIM BBIXOJAHOW
TOK 3a CUET CHUIKEHUS BBIXOJHOTO HAIPSIKEHHUS.

B pexxume CC Ha aucruiee HanpsKEHUsI 0TOOpaXkaeTcs 3HaYeHUE U3MEPEHHOIO BbI-
XOJHOI'O HAaIpsDKEHUs, Ha JUCIUIEE TOKa OTOOpa)kaeTcsl 3HaUEHUE YCTaHOBJIEHHOTO Orpa-
HUYEHUS BBIXOJHOTO TOKA, IPU 3TOM Ha JUCIUIEE PEKUMa OTOOpaKaeTcss HaUCh .

B pexume Off Ha nucree HanpsKEHUsS] 0TOOPaXKaeTcsl 3HAYEHNUE BOCITPOU3BOANMMO-
IO HallpsDKEHUs, Ha AUCIUIEE TOKAa 0TOOpaXaeTcsl 3HaYEHUE YCTAHOBIEHHOTO OTPaHUYEHUS
BBIXO/IHOTO TOKa, Ha JAUCILIEEe PEXKUMa 0TOOpaXKaeTCsl HaIUCh .

ITepexon B pexxum Off ocymectBisiercs u3 pesxkumoB CC miu CV HakaTreM KHOII-
ku Oft/On.

1.4.3 B pexume Off Harpyska OTKIIFOYA€TCS OT CHJIOBBIX 1I€TIE MCTOYHUKA MUTA-
HUS TI0 JIMHUM TIOJOKUTEJIbHOW WM OTPHUIIATEIbHOW MOJISPHOCTH, MPU ITOM K BBIXOJIHBIM
KJIEMMaM OCTAIOTCS TOAKIIOUEHBI 1IN 0OPAaTHOW CBS3U MO HANPSIKEHUIO COMTPOTUBIICHU -

eM rpuMepHO 200kOm.

1.4.4 B uCTOYHHKE TUTAHMS UCITONB3YETCS AKTUBHOE OXJIAXIAEHUE TEIJIOOTBOA JIN-
HEHHOTOo crabunu3aropa. YIpaBi€HHUE CKOPOCTHIO BpalIeHUs BEHTWISATOpA OCYyIIle-
CTBJISIETCS IO CUTHAJY JaTYMKa TEMIIEPATypbl, HEIIOCPEACTBEHHO YCTAHOBJIEHHOIO HA TEII-
JI0OOTBOJIE, M TETVIOBOM MOJENU TepMoMHTep(deiica TpaH3UCTOPOB JIMHEHHOro cTabuu3a-
TOpAa.

[Ipn HM3KON Temmeparype TEIJIOOTBOAA BEHTHISTOP BBIKIIIOYEH U MEPHOIUYECKH
BKJIFOYAETCS 111 NOAJAEP>KAHMS ONITUMAJIbHOM TEMIIEPATYPbl BHYTPH KOpITyCa.

[Ipu npeBblIEHNN TeMIIEpaTypbl TEIIOOTBOIA BhIlIe pumepHo 75 °C cpabarbiBa-
€T TeIIoBas 3allluTa, NojpoOHee cM. 3awuma om NOBLIUEHHO20 MOKA HANDNCEHUs U

memnepamypol.

1.4.5 Pazpem USB ucnonbp3yercs nis nutanus U 3apsaku USB ycrporicts. Lenun
nutanust USB noakioyaroTcss K OCHOBHOMY BBIXOJY C MCIIOJIb30BaHUEM 3JIEKTPOMEXaHU-

YEeCKOTO peJie Korja BeIOpaH pexum Bbixoga USB.



Jlis obecneuenus 3apsaaku USB ycrpoiictB, Ha iuHusX D+ m D- ycranoBieHn
KOHTpOJUIEp OBICTPOIl 3apsAKu, KOTOPbIA (GOpMHUpPYET HEOOXOIMMBIE YPOBHU "pa3peras”
YCTPOKCTBY NOTPeOIATH TOK Oosee 0,5A.

Korna aktuBen Bbixon USB MakcumanbHOE yCTaHABIMBAaeMoe€ HampsbkeHue 5B,

MaKCHUMAJILHBINA TOK 2,5A.

1.5 MapkupoBKa 1 IJIOMOMPOBaHHE

1.5.1 MapkupoBKa UCTOUHHKA TUTAHUS PACTIOJIOKEHA Ha 3aHEN MaHeH.

1.5.2 T'apanTtuiiHas miaomOa pacrnosiaraercs Ha HUKHEN MTOBEPXHOCTH ITprodopa.

2 UCITIOJIbB3OBAHMUE 10 HASHAYEHUNIO

2.1.1 HcToyHMK NUTAaHUS NpeIHA3HAYEH [JIs MCIOJIb30BAHHUS B CTAllMOHAPHBIX
YCJHOBUSIX CO CJIEAYIOIINMU TapaMeTpaMu:

- TeMIepaTypa okpyxatouieit cpenblt ot 1 10 40 °C;

- BJIQXXHOCTh OKpYyskaromiero soayxa ot 30 1o 80% 0e3 KoHeH caln;

- BbICOTA HaJ ypoBHEM Mops He 6omee 3000 m.

[TapameTpbl TOYHOCTH BOCHPOM3BEICHUS W W3MEPEHHUS BBIXOJHBIX IMMapaMeTpOB
obOecrieunBalOTCs MPU TEMIIEpaType OKpyskaroiien cpeant 25+5 °C.

2.1.2 He nmomyckaercsi UCIOJIb30BAHUE MCTOYHUKA MUTAHMS B 3aMbUICHHBIX MOME-
IIEHUSAX, OCOOEHHO B TMOMEIICHUSX B KOTOPBIX BO3MOXXHO OCEIaHUE TOKOIPOBOJSIIECH

IIBLJIN.

2.2 Ucnoab30BaHue U3aeJIUA

2.2.1 Tlepen ncnosib30BaHWEM MCTOYHHUKA MUTAHUS HEOOXOAUMMO BBIJEp)KaTh €T0 B
YCJIOBUSIX IPUMEHEHUSI HE MEHEE OJHOr0 Yaca €CJIM UCTOYHUK MUTAHUS XPAHUJICA MPU TO-
JOXKUTEJBHON TEeMIEepaType U HE MEHEe JBYX YacOB €CIM MCTOYHUK MUTAHUS XPAHUIICS
MpY OTPULIATENBHOM TEMIIEpATypeE.

[TogxmoueHue cereBoro Kadelysi MUTaHusl K UICTOUHHUKY MUTaHUS HEOOXOJUMO BbI-

IIOJHATH B BBIKIIFOUCHHOM ITOJIOKCHHH BBIKJIOYATCIIA ITUTAHUA.



2.2.2 Bxnouenue ucmouHuka numanus

BxiroueHre MCTOUHMKA MUTAHUS OCYIIECTBIISETCSA BBIKIIOUATEIEM MUTAHUSI.

J171st BKIIFOUEHUSI HEOOXO0IUMO YCTAaHOBUTH €0 B MOJ0KeHUE «I».

[locne BkiIIOUEHMS] HAa BpeMsl MOJArOTOBKM HMCTOYHHMKA MHUTaHMs K padore Ha LCD
AKpaHe CHavajla 0ToOpaxkaeTcsi Bepcusi mporpammHoro obdecrneuenus (SW) LCD apaiise-
pa, IocJie 4ero Bepcus mporpaMMmHoro u anmaparHoro (HW) obecneuenus uctounuka nu-
TaHMUS.

IToce TOTOBHOCTH MCTOYHHMKA MUTAHUS K PaOOTE BBIMIOJHSICTCS BHYTPEHHSIST KaJIHO-
poBka AIIIl, 0 yeM CBHIETENBCTBYET COOTBETCTBYIOIIAA HAANUCh Ha 3KpaHe. Bo Bpems
KaJIMOPOBKM BO3MO’KHO TOSIBIEHUE HA BBIXOJIE€ MCTOYHUKA MHUTAHUS MOTeHIMana 2-3B,
O0OyCJIOBIGHHOTO TOKaMHM YTE€YKH BBIXOJHBIX TPAH3UCTOPOB, NAHHBIN MOTEHIIMAI MaJio-

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

2.2.3 Yemanoska 8biXx00HbIX napamempos, noOKIoYeHUe/OmKIoYeHue Haz2py3Ku

YcTaHOBKA BBIXOJHOTO HAMPSKEHUS/TOKA 00CECTICUMBACTCS B JIIOOOM M3 PEKUMOB
pa6otel uctounuka nutanus Off, CC nnu CV, umeercs aABa pexxruMa HaCTPOHMKH MapaMeT-
POB C BXOJOM TOJIPSKUM YCTAaHOBKHU U 0e3 Bxona. HacTpoiika pexxuma OCyImecTBIsIeTCS B
T10JIb30BaTEILCKOM MEHIO ITapaMeTp :

Hacmpoiika napamempog ¢ 6x000M 6 ROOPEIHCUM YCHIAHOBKU NAPAMEMPOE

[TapaMeTp MOIb30BATENLCKOTO MEHIO YCTAaHOBJIEH B 3HaucHue [y .

Jlis BXOJa B MOAPENKUM YCTAaHOBKM BBIXOJHOTO HANpPsDKEHHUS HEOOXOJIMMO KpaT-
KOBPEMEHHO Ha)KaThb HA SHKOJEP PEryJIMpOBKH HampspkeHus. [Ipu 3ToMm Ha nuciuiee Bbl-
XOJHOT'O HaIpsDKeHUs OyleT oToOpa)xkaThbCsl TEKyIlee 3HaUCHHE YCTaHOBJIEHHOTO BBIXOI-
HOTO HANPsDKEHMS, a TEKYIIUN PEeTyIUPYEMbI pa3psii OKPACUTCS B TOITyOOM IIBET.

N3MeHeHne BBIXOJHOIO HAIPSHKEHUS! OCYIIECTBIISIETCS] BPALLIEHUEM DHKOJEpa ycTa-
HOBKH BBIXOJIHOT'O HaIIPSKEHUS BJIEBO (YMEHBIIEHUE) WK BIPaBO (YBEIUYEHUE).

CMeHa peryJmpyeMoro paspsjia OCyIECTBISETCA HA)KaTUEM Ha SHKOJIEP YCTAaHOBKHU
BBIXOJJHOT0 HanpsbkeHus. CMeHa pa3psiia OCyIIECTBISIETCS MO KOJIBILY.

Boixon u3 noapexxuma peryaupoBKU BBIXOJHOIO HANPSDKEHUS OCYILIECTBIIAECTCS aB-
TOMATUYECKHU, €CIIU SHKOJEP PEryJIMPOBKH BBIXOJHOTO HAIPSKEHUS HE BpallaeTcs U He

HaXXUMACTCA B TCUYCHHWC BPEMCHHU 3aJaHHOI'O IIapaMCTPOM II0JIB30BATCIIBCKOI0O MCHIO

Adj VA time S|



YcraHoBka OTpaHUYCHHA BBIXOAHOT'O TOKA OCYHICCTBIIACTCA aHAJIOTUIHO YCTAHOBKC
BBIXOJHOI'O HAIIPSIKCHUA, IIPH 3TOM HUCIIOJIB3YCTCA SHKOACP YCTAHOBKU OI'PAHUYCHUA BbI-

XOOHOI'0O TOKa " I[I/ICHJ'IGI\/’I BBIXOJHOT'O TOKA.

Hacmpoiika napamempos 6e3 6x00a ¢ NOOpexycuM yCMano6Ku napamempos

[TapaMeTp IOIb30BATENLCKOTO MEHIO YCTaHOBJIEH B 3HaueHwue [8ff] -

3MeHeHne BBIXOAHOTO HAIPSIKEHMS/TOKA OCYIIECTBIISAETCS BPAIIEHUEM SHKOZEPA
YCTQHOBKM  BBIXOJHOTO  HANPSUKEHMS/TOKA BIEBO  (YMEHBINIEHME) HIIM  BIIPABO
(yBennueHue).

CMeHa PEryIMpyeMOro paspsaa OCYLIECTBISETCS HaxkaTueM Ha sHkomep. CMmeHa
paspsa OCyHIECTBIAETCS 110 KOIIBILY.

[Tocne mMOBOPOTAa DHKOJEpA MIIM €r0 HAXATHA Ha BPEMS 3aJaHHOE IApaMETPOM
T0JIb30BATENLCKOTO MEHIO OyZeT 0TOOpakaThCs TONMyObIM [IBETOM TEKYLIMIA
perympyemslii pasps. IIpu 5ToM Ha JUCILIEE YCTaHABIMBAEMOTO apaMeTpa OyIeT 0To0-
paskaThCs TEKYIEE 3HAYEHUE YCTAHOBIEHHOTO TTapaMeTpa.

BKIIOYeHHE/BBIKIIOYEHUE BBIXOJIa OCYLIECTBISETCS KPATKOBPEMEHHBIM HaKaTHEM
kronku Off/On. ITpu BKIOYEHMH BBIXOa HCTOYHHUK ITUTAHKS TIEPEXOIUT B OJIMH U3 PEXKH-

MoB CC wnu CV, nipu BBIKIIFOUEHUH B PEXKUM BBIKITI0OUeHHOTO Bhixoza (Off).

2.2.4 I[lookntouenue 0CHOBHOU HACPY3KU

OCHOBHYIO Harpy3Ky MOJKJIIOYAIOT K BBIXOJIHBIM KJI€MMaM B COOTBETCTBHH C yKa-
3aHHOM TOJSAPHOCTHIO.

[Ipu moakIIOUEHUH UCTOYHUKA NMUTaHUSI K UCTOUHHUKY DJ[C (akkyMynsiTOpBI, 3apsi-
KEHHbIE KOHJIEHCATOPbI, APYTrM€ MCTOYHUKHU MUTAHUS) HEOOXOJUMO COONIOJATh TMOJISIP-
HOCTb MOJKIIIOUCHMUS.

[Ipu HecoOM0IeHUH MTOJIIPHOCTH MOAKIIOUCHUS MOXKET cpabaThiBaTh 3alllUTa OT

HaIpspKeHUs: 00paTHOM MOSIPHOCTH, IIPU 3TOM Ha JIUCILIEE peKUMa 0TOOpakaeTcs Hajl-

woee TG

2.2.5 llooknwouenue nazpysxu k USB

AxtuBaruss USB BbIX0/1a OCYILIECTBIISIETCS IBYMsI CIIOCOOAMMU:

- YCTaHOBKOH B IIOJIb30BATENHLCKOM MEHIO ITapamMeTpa B 3HaucHue [8]f.
ITpu sToM 3Hauenun USB BbIXOJ BCET1a aKTUBEH;

- YCTaHOBKOH B IIOJIb30BATENIHLCKOM MEHIO ITapaMeTpa B 3HaucHue [Fa).

[Tpu sTom 3Hauenun Ajist aktuBaiuu USB Beixoga HeooxoauMo B pexume Off Haxath u
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YIEPKUBATh SHKOJEP HAMPSIKEHUS MTOKA Ha IUCIIee PYHKIMN HE 0TOOpa3uTCst HAAMUCh
WBE. [1na neakruBanuy He0OXOIMMO MOBTOPHO HAXKATh M YAEPKUBATH SHKOIEP HAIPSIKE-
HUS.

Korna Beixon USB aktusen Ha mucruiee GpyHKIuii otobpaxkaercs Haamuch [JE.

ITockonbky USB BBIXOJ MOAKIIOYAETCS K OCHOBHOMY KaHaly, TO YCTAaHOBKa BbI-
XOJIHOT'O HAIPSIKEHUS M TOKA OCYIIECTBIISIOTCS TaK )K€ Kak B OOBIYHOM PEeKUME, IIPU ATOM
MaKCHUMAJIbHOE YCTaHABJIMBAEMOE HaNpshkeHue SB, MakcUMallbHbIN TOK 2,5A.

JI1 KOMIIEHCaWy MaJCHUST HATPSDKEHNUST HA KOHTAKTax pelie U COCIMHUTEIbHBIX
MPOBOAAX MOKHO HACTPOUTh MapamMeTp KOMIEHCAIIMU COMPOTUBIICHUS IIPOBOJIOB B MOJIb-
30BaTEJIbCKOM MEHIO.

[Tpu ucnonw3oBanuu USB BbhIX0/1a OCHOBHBIE KJIEMMBbI JJOJKHBI OBITH CBOOOTHBI
T.K. HA HUX TAKX€ MOJIACTCS HAIPSKECHUE.

BHMUMAHUE!

[ToaximoueHne K BBIXOAHBIM KieMMaM UCTOYHUKOB DJIC (KOHIEHCATOPhI, aKKyMY-
JISATOPBI, IPYTHe UCTOYHUKHU TTUTAHUSI U JIP.) MOKET MpUBECTU K Bbixoay USB ycTpoiicTBa
u3 cTposi. Beceraa oTkiroualite mpoBoja OT OCHOBHBIX KJIEMM IpH UcTioiab30oBanuu USB

BbIXO/J4A.

2.2.6 Ilonvzosamenvckoe mMento

JIJIsT HACTPOMKH TIOJIb30BATEIILCKUX MapaMeTPOB U (DYHKIIMA B UCTOYHHKE TTUTAHUS
peaTM30BaHO MOJIb30BaTEIHLCKOS MEHIO.

Jlist BXOJ1a B MOJIb30BaTEIbCKOE MEHIO HeoOXxoauMo B pexxume Off Haxkath u yaep-
’KUBATh YHKOJEP TOKa.

Br16op nmyHKTa MeHIO (IMapaMeTpa) OCYIIECTBIISICTCS BpaIlllCHHEM SHKOJIepa Harps-
’KEHHUsI, '3MCHEHHNE BEIOPAHHOTO TTapaMeTpa BpallleHHEM dHKOepa TOKa.

JIyist BBIXOJIa M3 TIOJIb30BATEIIBCKOTO MEHIO HEOOXOJMMO BHIOpATh MyHKT WIN
1 HaxaTh kHonky Off/On. Eciu BeiOpan nyHkT R4, TO HACTPOHKH Oy-
YT COXpaHEHBI B YHEPTO3aBUCUMOMN MTaMSITH, TPU BEIOOPE MyHKTa HACTPOWKH H3MEHSI-
IOTCS TOJIBKO B OTIEPATUBHOM MaMSATH W TIPH BBIKIIOUEHUN UCTOYHUKA MMUTAHUS HE COXpa-

HAKOTCA.
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Tabnuia 2. Onucanue napaMeTpoB MOJb30BATEIBCKOTO MEHIO

HaumenoBanue
napamMerTpa

Onucanue

Brixon n3 MeHro

Save & exi

Bbixos U3 MEHIO C COXpaHEHUEM IapaMeTpPOB B
SHEPTrOHE3aBUCUMON MaMSITH

3d paramet

[TapameTp, oToOpakaemblii Ha aucruiee 3d

4d paramet

[Tapametp, oToOpaxkaemblii Ha nucmiee 4d

USB status

Craryc USB BbIx0o112a

Rout value mQ)

KOMHCHC&HI/ISI CONIPOTHUBJICHMA IIPOBOAOB

TRG status

Craryc dynkuuu "Tpurrep"

TRG time mS§

Bpemennoit napametp ¢pyukuun "Tpurrep”

NVP status

CTaTyc 3alWThI OT ICPCIIOJIOCOBKH

Push for set VA

Cratyc cmocoba peryiupoBKHA MapaMeTpoB C
BXOJ0M B pexxuM peryaupoBku (On) u 6e3 (Off)

Adj VA time S

Bpems peryampoBKY MapamMeTpoB B CEKYHAAX

Blocking set VA

Hacrpoiika ¢yHKIIMKM OJOKUPOBKU H3MEHEHUS
napamMeTpoB

@)

D brightness

HacTtpoiika sspkoctu noacsetku LCD nucnes

Net |

NuauBuyalIbHBIA CETEBOM aIpeC

O

Net group |

['pynnoBoy ceTeBou aapec

CC mode filtr mS

=

Hactpoiika dunpTpa otoOpaxenus pexxuma CC

Adj DAC by AD

Craryc (QyHKIMH TOJACTPOMKHA  BBIXOJHOTO
HanpsbkeHus 1mo AITT

Life counter h

HapaboTka MCTOYHMKA MUTAHUS B Yacax

I
(W)

Program

Hacrpoiika dbyHKIMu paboThl MO IporpaMmme

2.2.7 lucnneii 0ononHumenvuuix napamempos 3d

Ha nucrniee monomHuTEIHBIX TapaMeTpoB 3d MOTYT OTOOpaXkaThCsl CIIETYIONTHE

napameTpsbl:

- MOIIIHOCTH B BaTTax, koa W;

BLI60p 0To6pa>1<aeMoro mapaMeTpa OCymeCTBIIACTCA B IIOJIB30BATCIbCKOM MCHIO

ielskssyll3d parametry

AnropuTt™m oToOpakeHus MOITHOCTH: B pexxume Off oroOpakaercst mpousBeaeHuE

YCTaHOBJICHHOT'O HampspKeHus U Toka, B pexxume CV/CC otobpaxaercs npous3BeACHNE

HU3MCPCHHOI'O HAIIPSIKCHUA U TOKA.
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AJNTOpUTM 0TOOpaKEHUS OTAAHHOW EMKOCTH: OTAaHHAsi EMKOCTh BBIYHCIIAECTCS KaK
MHTErpaj TOKa 0 BpeMEHU. Bblunciienne HHTerpajia OCyIecTBIsSETCS METOAOM Tpaneui
¢ yactotoi okojio 31’1, OOHyJIeHUEe HHTETrPAIbHOTO 3HAYCHUS OCYIIIECTBISETCS MPU Mepe-
xoje u3 pexxuma Off B pexxum CV/CC.

AJTOpUTM 0TOOpaXKEHUsI COPOTUBIICHUSI HArPY3KHU: COMPOTUBIICHUE HATPY3KH BbI-
YHUCJIIETCS KaK OTHOIIEHUE U3MEPEHHOIO HAIMPSKEHUSI K U3MEPEHHOMY TOKY, MAKCUMAaJIb-

Hoe 3HaueHue 99999 Om.

2.2.8 [ucnneii oonornumenvuvix napamempos 4d

Ha nucruiee nononHuTenbHBIX TapamMeTpoB 4d MOTYT OTOOpaXkaThCsl CIETyIONTUE
napaMeTphbl:

- YCTaHOBJICHHBIE (BOCIIPOU3BOAMMBIE) HANIPSIKEHUE U TOK, Koa SET;

- UI3MEPEHHbBIE BBIXOJHBIC HAIPSKEHUE U TOK, koa ADC;

- IOKA3aHUs JaTYUKOB TemIieparypsl, kog TMP;

- U3MEPEHHBIEC HANPSDKEHUS y3JI0B HCTOYHMKA UTaHus, Kox PWM;

- UHJIUKATOp YPOBHS BBIXOJHOrO TOKa Abar;

- UHJIUKATOp YPOBHS BBIXOJHOM MolHOCTH Whar.

Br160p oTOOpaskaemMoro napaMmerpa OCyIIeCTBISIETCS B TI0JIb30BATEIbCKOM MEHIO,
NENENWGN . d parametrd

NHaukatop ypoBHS BBIXOJHOTO TOKA OTOOpakaeT OTHOIICHHE TEKYIIEro BHIXOIHO-
IO TOKa K YCTAaHOBJICHHOMY OTPaHUYE€HMIO BBIXOJHOI'O TOKA.

Nuaukatop ypoBHS BBIXOJHOM MOIITHOCTH OTOOpakaeT OTHOIICHUE TEKYIIEH BbI-
XOJIHOM MOIIHOCTH K IPOU3BEAEHUIO YCTAHOBJIEHHOIO BBIXOIHOTO HAIIPSKEHUS U yCTa-
HOBJIEHHOTO OIPAHUYEHHUS BBIXOJIHOTO TOKA.

[[BeT MoI0CH THAMKATOPA 3aBUCUT OT 3HaueHusA. Ecim oTHOmeHnue Mmenee 50% mo-

J0ca MHAMKATOopa 3eseHas, Boiue 50% - xenras, Boie 75% - KpacHas.

2.2.9 @ynxyus mokosou 3awumsl "Tpuceep”

B ucrounuke nutaHus peanu3oBaHa PyHKIHUS TOKOBOM 3amuThl "Tpurrep" — aBTo-
Matuueckuii nepexoa B pexxum Off npu nepexope B pexum CC.

[Ipu mpeBbIIEHNH 3aAaHHOTO TOKA UCTOYHUK NMUTAaHUSI aBTOMAaTUYECKH NEPEXOIUT
B pexum CC, ripu 3Tom eciu pyHkuus "Tpurrep” akTUBHA, TO Yepe3 3aJJaHHOE MOJIb30Ba-
TEJEeM BpeMsl UCTOYHMK MHUTaHUs aBTOMATHYECKU nepexoquT B pexxuM Off (Harpyska ot-

KIJIFOYaeTCs).
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[Ipu aBTomMarnueckoM nepexoze u3 pexuma CC B pexum Off Ha nucmiee pexxnuma
MHTaeT HaJIUCh -, uH(popmMupyst o cpabarbiBaHMU 3amuThl. JlJ1g cOpoca MHIUKALUU
HEOOXO0UMO MOKPYTUTH SHKOJIEP TOKA.

Hactpoiika ¢ynkuuu "Tpurrep" ocyliecTBIsIETCS B IMOJIb30BaTEIbCKOM MEHIO U
YMEET JIBa IapaMeTpa: "8TRG time mS]

OIpEIENET Yepe3 Kakoe Bpems mocie nepexonaa B pexum CC ucrou-
HUK nuTaHus nepeiaet B pexxum Off (OTKIIOYUT HArpy3Ky).

HacTtpoiika BpeMeHHOTo nmapameTpa HeoOXoauma JUisl UCKITIIOUEHUs "NOXKHBIX" cpa-
OaThIBaHUI 3alUTHl NPU MOAKIIOUEHUU YCTPOMCTB C OOJBIIMMU BXOAHBIMU €MKOCTSIMU
IpU 3apsijie KOTOPhIX MCTOYHUK MUTAHUS KPATKOBPEMEHHO MOKET MEPEXOJUTh B PEXKUM

CC.

[IpumepHOe Bpemsl 3apsija EMKOCTH B MUJUIMCEKYHIAX ., MOYKHO ONPEIEIHUTH IO

dbopmye:

rae U —HanpshkeHue YCTaHOBJIEHHOE Ha BBIXOJE MCTOYHMKA NUTaHUS B BoJbTax, C
— BXOJIHasi EMKOCTh yCTpoiicTBa B Mumudapanax (Mukpodapaast x1000), / - ycraHOBICH-
HOE OpAaHMYEHUE TOKA B aMIlepax.

Bpemennoii napamerp ¢pynkuuu "Tpurrep" nomkeH ObITh 00Jbllle paCYETHOTO 3HA-

yeHus L., .

2.2.10 3awyuma om nepenonocoeKu

BpIxo/1 nCTOYHMKA TUTAHUST MOKET BBIJICPKUBATH 0€3 MOBPEKICHUS HAIPSHKCHHE
00paTHO MOISIPHOCTH.

3amnmTa oT MepenoOCOBKHA OTKJIIOYAET BBIXOJl UICTOYHUKA MTUTAHUS MPU HAIMYUU
Ha BBIX0JI€ UICTOUHHKA MMUTAHUS HAIPsHKEHUsI oOpaTHOM nosisipHoctu Oonee 0,6-0,7B.

BxiroueHue 1 BBIKIIOYEHHE 3aIUThI OT MEPENOIIOCOBKUA OCYIIECTBISETCS B MOJb-
soBarensckoM Menro napamverp [MEREME. Korna 3amura aktuBHa Ha auciuiee QyHKIMi
oTobpaxaercs Haamuch [\Nlg-

[Ipu cpabaThiBaHUU 3aIIUTHI U OTKJIIOYEHUHU BBIXOJa Ha AUCIUIEE PEKUMA C 4ACTO-
Tol mpuMepHo | 'l Muraetr HaanuCh - Ecnu Ha BbIX0/I€ HICTOYHUKA TUTAHUS TIPUCYT-
CTBYET HAMPsHKEHUE 00paTHOM MOJMSIPHOCTH, TO HANIMHUCHh MUTAET C YaCTOTOW MPUMEPHO
2T

Jliist cOpoca UHAUKAIUA HEOOXOAUMO MOKPYTUTH SHKOJEP TOKA.
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2.2.11 Bnokupoexa usmeHneHnus napamempos

Hactpoiika 0JJOKMPOBKY M3MEHEHHS 3HAYCHUN YCTAHOBJICHHOTO HAIPSKEHUS 1
TOKa OCYIIECTBJIAETCA B II0JIb30BATEILCKOM MEHIO TapameTp QUi s

OYHKIIMOHUPOBAaHUE OJIOKMPOBKHU B 3aBUCUMOCTU OT BHIOPAHHOTO 3HAYEHUSI:

- OJIOKMpPOBKA BCET/1a HEAKTUBHA;

8]} - GnoxupoBka akTHBHA KOrza BeIX0A UCTOUHKKA BKIoueH (pexxum CV umu CC);

- OJIOKMPOBKA aKTUBHA BCET/a;

- OJIOKMpPOBKA aKTUBUPYETCS JJIUTEIbHBIM HAXKATHEM 3HKOJIEpa HAIPSKECHHUSL.

Koryia 6710KHpOBKa akTHBHA Ha JUCILIEe (yHKIUK 0TOOpaKaeTcs Haanuch Q.

[Ipu paboTe UCTOYHUKA MUTAHUS 110 ANTOPUTMY (TIPOrpPaMMe) MOJIb30BATENS, CTATYC

OJIOKMPOBKH ONPEAENIAETCS IPOrPaMMOIi.

2.2.12 KomneHncayus conpomugienus npoooos

VICTOYHMK NMUTaHKUS UMEET (YHKIUIO IPOrPAMMHON KOMIICHCAIIUM COIPOTUBJICHHUS
IIPOBO/IOB.

Ha oCHOBaHUM 3aJAHHOTO WJIM BBEIYKMCIEHHOTO COMPOTHBIIEHHUS ITPOBOIOB HCTOUHMK
IIUTAaHKS B PEXUME PEATBHOTO BPEMEHHU PACCUUTHIBAET U BBOJUT HEOOXOAUMBIE MTOIPABKU
B kaHaisel LIAIT u AIIII.

MakcuMaIbHOE BBIXOJHOE HANPsKEHUE MCTOUHMKA TIUTAHUS C YYETOM KOMIIEHCH-
pytomeid BoabT 106aBku 30,5B.

HacTpoiika cONpOTUBJIEHUS POBOIOB OCYIIECTBIIAETCS B MOJI30BATENHLCKOM MEHIO
napaMeTp [EINEINERe. [Ipy 5ToM UMeeTcs BO3MOXKHOCTh KaK Py4YHOM yCTAHOBKH 3HA-
YEHHs CONPOTUBJIEHHUS IIPOBOJIOB, TAK M ABTOMATHIECKOTO H3MEPEHHS.

JIsl aBTOMAaTHYECKOTO M3MEPEHHS HEOOXOMMMO B IOJIB30BATENLCKOM MEHIO BBI-
oparh mapaMeTp [REINERY®, T0AKIIOUYUTE IIPOBOIA K HCTOUYHHMKY [MTAHHUS U 3aMKHYTh
MX CO CTOPOHBI HArpy3ku. KpatkoBpeMeHHO Haxath kHonky Off/On, mpubop nepeiiner B
PEXUM M3MEPEHHUS CONPOTUBIIEHHS IPOBOAOB. Ha BpeMs M3MepeHHs: BMECTO 3HAYEHHS I1a-
paMeTpa MUraeT HaIlNTh [iagl, 10 OKOHYAHMU U3MEPEHHUS M3MEPEHHOE COIPOTUBIECHHE
IPOBOJIa aBTOMATHYECKHU YCTAHABINBAETCS B KAYECTBE TapaMeTpa [NIREIIRNe

BHUMAHUE! Bo BpeMsi aBTOMaTH4E€CKOTO M3MEPEHUS CONPOTUBIIEHUS POBOJIOB
yepe3 HUX MPOTEKAET TOK OKOJIO 1A, pa3MbIKaTh IIPOBOJA BO BPEMS H3MEPEHMS HE JOIMYC-
kaercs. [Ipy pa3MBIKaHMU TPOBOJOB BO BPEMs TECTA HA HUX BO3MOKHO OSIBIICHUE HAIPS-

xenus o 10B.
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2.2.13 Qunvmp omobpaxcenusn pexcuma CC

Jlist camkenus "npebesra" waaukanuu Ha rpaHuie pexxumMoB CC/CV B HCTOYHUKE
nuTaHus peanu3oBad GuiabTp peskuma CC. OH onpeaenseT 3aAepKKy U3MEHEHUST WHIUKA-
uu npu nepexoaax mexay pexumamu CC u CV.

JlanHbIi GUIBTP OKA3bIBAET BIUSIHUE TOJIBKO HA WHUKAIIUIO.

Hacrpoiika nmocTostHHOM BpeMeHU (UiIbTpa OCYLIECTBIISIETCS B MOJIb30BATEIBCKOM

MeH1o napametp [l ERIlguN .

2.2.14 @yuxyus pabomul no npocpamme

HcTouHuk muTaHus MOXKET paboTaTh M0 MporpaMMe (aJropuTMmy) MoJIb30BaTENs.

Hanucanue nporpaMMbl 1 3arpy3Ka €€ B HICTOYHUK MUTAHUS OCYIIECTBIISETCS C UC-
MOJIb30BaHUEM MHTEeTrpupoBaHHOM cpeabl pazpadotku (IDE) HybridPowerCoder, moapo6-
Hee CM. JJOKYMEHT [Ipoepammuposanue ucmounuxos numanus E-core.

B ncrounnk muTaHus MOXKET OBITH 3arpy’»KEHO JI0 YeThIpex mporpamm. [Ipu cosna-
HUU MIPOTPaMMBbI €l TpUCBaNBaeTCSI KOPOTKOE Ha3BaHWE Ha OCHOBAHMU KOTOPOTO OHA BbI-
OMpaeTcs B MOJIH30BATENILCKOM MEHIO IAPAMETP :

B kauecTBe 3HayeHHs MapameTpa oToOpakaeTcss Ha3BaHHWE BBHIOPAHHOM
MpOrpaMMbl, 3HaYCHUE O3HaYaeT, 4To (PyHKIUs HEe akThBHA. Haamuch gugllll, TJE N -
yuciio ot 1 10 4, oToOpaXkaeTcst Korja siueiika mycTa ¥ B Hee He 3amucaHa nporpaMmma.

Korma BwiOpana paboTa mo mporpamme U3MeEHsieTcsl HazHaueHue KHomku On/Off,
KHOIIKAa HE BKJIFOYACT/BBIKIIFOYAET BBIXOJI, a 3aIlyCKaeT/OCTaHABIMBACT BHIOPAHHYIO MPO-
rpamMMmy. BKimrodueHre BBIXO/Aa OCYIIECTBIISIETCS KOMAaHJIAMHU B MPOTpaMMe, BBIKIIOYCHUE
BBIXO/Ia MIPH OCTaHOBKe IMporpaMmbl mo kHomke On/Off wim mo ycnoBusiM camoi mpo-
IpaMMBI.

Korma BbiOpana paGota mo mnporpamme (mapameTp I0JIb30BaTEIbCKOTO MEHIO
e [8]]j ) , HO IporpamMMa He 3amylleHa Ha JucIuiee PyHKIMI 0ToOpa)KkaeTcs Hal-
IIACH . Jlnist 3armycka mporpaMMbl Heo0Xo1uMo HaxaTh KHonKy On/Off.

Korma mporpamma BbITIONHSIETCA Ha AWCIUIee (QYHKIUNA OTOOpakaeTcsl HaIUCh
. J171st ocTaHOBKH MPOTpaMMbl HEOOX0IMMO HaxaTh KHONIKY On/Off.

[Ipu paboTe UCTOUYHMKA MO MPOTrpaMMeE BBIMNOIHIIOTCA BCE (DYHKIIMH U HACTPOUKHU
MCTOYHUKA MMUTAHUS, JOCTYITHA PETYJIUPOBKA MapaMeTPOB C MCIOJIb30BAHUEM DHKOJIEPOB.
[Iporpamma paboTtaer B ()OHOBOM PEKUME U JIOMOJIHSACT OCTaNbHBIC (PYHKIIMM UCTOYHHKA

IIUTaHus.
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2.2.15 3awuma om nosvluleHH020 HANPANCEHUs, MOKA U meMnepamypol

Hctounuk nutanusa c yactoToi npumepHo 3 k' aHanu3upyeT BHIXOJHbIE HAIpPS-
KEHHE U TOK, €CJIM OHU IPEBBIIAIOT yCTaHOBJIEHHbIE 3HaueHus Ha 0,5B u 0,5A coortser-
CTBEHHO, TO Harpy3kKa aBTOMaTHYECKH OTKIIIOYAETCS, IIPU ATOM Ha JUCILIEE PEKUMA MUTA-
€T HaJIINCh - (MpeBbIIEHNE HATPSKEHUS) WU - (mpeBBILIEHUE TOKA).

[Ipu npeBbIllIeHNN TEMIIEPATYPBI TEMIIOOTBO/Ia JIMHEHHOTO peryiiaropa Baiiie 75 °C
Harpy3kKa aBTOMAaTHYECKH OTKJIFOYAETCs, a HA AUCIUICE MUTACT HAAIUCH - . Ha Bpems
OXJIQXKIEHUS JTUHEHHOTO peryisTopa 10 temneparypsl 55 °C MHIUKATOp MUTAET C YacTo-
Toi mpumepHOo 2 ['Il U ycTaHaBIMBAIOTCS MaKCHMaldbHbIE 000pOTHI BeHTWsATOpa. [lpn
CHIDKCHUH TEMIIEPATYPbl BEHTHJISITOP OTKIIOYACTCS M HHAMKATOP MHUraeT C 4YacTOTOU
1 I'n, nHAULIHPYS cpabaThIBaHUE 3AILUTHI.

Jliist cOpoca UHAUKAIUA HEOOXOAUMO MOKPYTUTH YHKOJEP TOKA.

2.2.16 O noepewnocmsax u noOcmpotuixe 8bix00H020 Hanpsicerus no AL

B cooTBercTBHM € anropuTMOM pabOThl HCTOYHUKA NUTaHUs B pexxume CV Ha auc-
Iiee HanpsKeHUs OTOoOpa)kaeTcsi BOCHPOM3BOJMMOE 3HAUEHUE HAIPSOKEHUS, Jajiee OHO
MMEHYETCs 3a/laHe Ha HamnpspbkeHue. Ha ocHOBaHMUM 3a7aHMs Ha HANPSKEHUE C YYETOM
MacmTadbupyromux kodgduuuento u nompaBok LIAIT MukpokoHTposiep dhopmupyer
OMOPHOE HAIpPsIKEHUE JJI1 CTAa0MIN3aTOpa HAIPSIKEHUSI.

HctnHHOE 3HAaU€HUE HANPSKEHHWE HA BBIXOJE MCTOYHHKA NMUTAHUS OTIMYAETCS OT
3aJlaHus Ha BEJIMYMHY MOTPEITHOCTH BOCIIPOU3BEICHUS HANPsKeHUs (cM. 1.1.2).

Hanpsxkenue Ha BbIx0/i€ HICTOUHUKA UTaHus usmepsierca ALl nokazanusi KOTOpo-
ro OTJINYAKOTCS OT UCTUHHOIO 3HAYEHUS BBIXOJHOIO HANPSUKEHHsI HA BEJIMYMHY MOrPEI-
HOCTH U3MEPEHUs HanpspkeHus (cM. m.1.2).

Hanpumep, ycranosneHo 3aganue Ha Hanpspkenue 10,000 B, uctuHHOE 3HaueHUE
BBIXOJHOr0 HampsbkeHus 9,995 B, aOcomroTHoe 3HaueHue mnorpemHocty kKanana LIAIL
5 MB. Ilokazanus ALIl 9,985 B, abGcomtoTHoe 3HaueHue norpemHoctd kaHama AL
-10 MB.

Takum oOpa3oMm Bo3HUKaET cuTyanus korja ycranoiaeHno 10,000 B, a AT noxa-
3pIBacT 9,985 B M BO3HHMKAaeT MHEHHME, YTO HA BBIXOJIE YCTAHOBIIEHO HEBEPHOE HANPSIKE-
HUe U Tpedyercs ero noactpouth 4toObl nmokazanust ALIT 6s1mu 10,000 B. daktuyecku
e Takasi MOJACTPOIKa YBETUYUT aOCOTIOTHYIO MOTPEIIHOCTh BOCIIPOU3BEICHUS BbIXOIHO-
ro HaNpsHKEHUSL.

Tem He MeHee nokaszanus kanama ALl MoryT ObITh MCTIONIB30BAHBI JIJIsI TIOJACTPOM -

ku ka"ama [IAII. Tlockonpky Benmmumabl abcomrotHOM morpermtHoctd ALl u IAII sB-
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JSIFOTCS HE3aBUCHUMBIMH CITyYalHBIMH BETMYMHAMU B MCTOYHWKE MUTAHUS peaan30BaHa
GyHKIUS TOJICTPONRKH BBIXOJHOTO HAMPSIKEHHS C UCTIOJIb30BAHUEM CTATHCTUYECKUX Me-
TOJIOB.

Bxntouenne ¢GyHKIMM MOACTPOMKHM BBIXOAHOro HampsbkeHus no ALIL ocyme-
CTBJISETCS B IOJI30BATENLCKOM MeHIO mapameTp [N, Briouenue naHHOM
(GYHKIUMM yMEHbBIIAET MOrPEUIHOCTh BOCIPOU3BEACHUS HANPSDKEHUS B YCTAHOBHBILEMCS
peXuMe, OJTHAKO M00aBiseT "KoaeOaTenbHOCTH" TEPEXOTHOMY MPOIIECCY U MOXKET OBITh
HE)KeJIaTeJIbHBIM MpHU padoTe MO MporpaMMme MpU YacTOM U3MEHEHHMH BBIXOJAHOTO Hampsi-

KCHU.

2.2.17 Ilapannenvnoe u nociedogameibHoe COeOUHeHUe UCMOYHUKO8 NUMAHUS]

JIaHHBIA UCTOYHUK NMUTAHUS JONYCKAET MAPAIIETBHOE U MOCIIEI0BATEILHOE COEIU-
HEHHE C TAKUMH K€ WA JIPYTUMHU UCTOUHUKAMU TTUTAHUS.

[TapanienbHOE COEAMHEHWE BBIMOJHSICTCS OOIIECHPUHATHIMU CHOCOOAMM Tapas-
JIENBHOTO COEUHEHUS 1a00PATOPHBIX HCTOYHUKOB TUTAHUS, TIPU 3TOM HE PEKOMEHIyeTCs
COEIMHATh MCTOYHUKHA MUTAHUS HA BBIXOJHBIX KIIEMMaxX, COCAMHEHHE JOJKHO OCYIIE-
CTBJISITbCSI HA HArpy3Ke.

[Ipu mocnenoBaTenbHOM COSUHEHUN HEOOXOUMO OTKIIFOUUTH 3alUTy OT IMeperno-
JIFOCOBKH JTAaHHOTO MCTOYHHMKA MUTAHUS MPU STOM OTPAHUYEHHUE TOKA, YCTAHOBJIEHHOE Ha
JIPYTUX UCTOYHUKAX MUTAHUS, HE JOJKHO MPEBBIIATH YCTAHOBICHHOE OrPAHUYEHUE TOKA
JAHHOTO MCTOYHWKA TUTAHUS, & UCIIOIH30BAaHNE UCTOYHUKOB MUTAHUS 0€3 OTpaHUYCHUS
TOKa HE JOIyCKAETCS.

[Ipu mocnenoBaTeIbHOM COCIMHEHUU JIBYX JAHHBIX MCTOYHUKOB MUTAHUS 3AIIUTY
OT TMEPETNOJIFOCOBKH JOCTATOYHO OTKJIIOUUTH TOJBKO HA OJHOM HCTOYHUKE MUTAHUSA, MMPHU
ATOM JUIsl TOAKIIOYEHHUS] HAarpy3ku HeoOXxoauMo cHauana nepeect B pexxum CV/CC wuc-
TOYHUK MUTAHUS C BKJIIOUCHHOM 3aI[UTOM, a 3aT€M C BBIKIIFOUEHHOMU, OTKIIFOUCHHE HE00XO-

AUMO BBITIOJIHATH B TOM JKC ITIOPAIOKC.

2.2.18 Buikniouenue ucmoynuxa numaHus

BrikroueHne MCTOYHMKA MUTAHUS HEOOXOJIUMO BBIMOJHATH B pexume Off (B pe-
YKMME BBIKJIFOUEHHOTO BBIXO/1a).

JIy1st BBIKITFOUCHUSI UCTOYHUKA MMUTAHUS HEOOXOJIUMO MEPEBECTH BBIKIIOYATENb IH-
TaHMS B IOJIOKEHHE «O».

IToBTOpHOE BKIIIOUEHHE HCTOYHHUKA HEOOXOIUMO BBIIOJIHATH KOT'/1a HICTOYHHK ITHTA-

HUS MOJHOCTHIO BhIKItounTcs (noracuet LCD), He panee ueM uepe3 3-5 cexyHI.
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2.2.19 3amena npedoxpanumens

JInst 3aIMThI OT MEPETPY30K B Pa3beME MUTAHUS, HAXOMSIIEMCS HA 3aJIHEU MTAHEIU
VMCTOYHHMKA MUTaHUS, UCTIOIb3YETCS TUIABKUN MPEAOXPAHUTEND.

B HOpManbHBIX YCIOBUSAX MPEIOXPAHUTENb HE IOJIKEH MEPEroparh, OJJHAKO B CIIY-
4ae 3HAYUTENIbHBIX OTKJIOHEHHWH THUTAIOLIETO HAMNpPSHKEHUST BO3MOXHO IEPErOpaHue
MPEAOXPAHUTENSA, O YEM CBUJIETEIIBCTBYET OTCYTCTBUE BKIIFOYEHUS UCTOYHUKA ITUTAHUS.

JI1s1 3aMeHbBI TTPEAOXPaHUTENsT HEOOXO0IUMO BBIKIIOUUTh UCTOUYHUK MUTAHUS U BbI-
*1aTh He MeHee 30 CeKyH/]I Iocyie Yero, U3BjIedb Ka0elb MUTaHUS U3 pa3beMa IMUTAHUS UC-
TOYHHUKA ITUTAHUs, U3BJIEYb OTCEK MPEIOXPAHUTEIIS U 3aMEHUTH NIPEIOXPAHUTEIb, HAXOIS-
muiics B kiurice. Ilocine yero yCcTaHOBUTH OTCEK IPEAOXpaHUTENss 0OpaTHO B pa3beM H

IIOAKJIFOYHNTD KaOeJIb MUTaHuS.

2.3 JleiicTBHSI IPH HEMCIIPABHOCTHAX

2.3.1 Tlpu meperopaHuu MperoXpaHUTENs] HEOOXOJUMO 3aMEHHTh €r0 B COOTBET-
ctBud ¢ 11.2.2.19. Ilepen BKIIIOUEHUEM UCTOUYHHUKA MUTAHUS MOCIIE 3aMEHBI TPEAOXPAHUTE -
751 Heo0X0IUMO YOeaUThCs, YTO apaMeTphl MUTAIOUIEH CETH COOTBETCTBYIOT TPeOyeMbIM
3HAYCHUSIM.

2.3.2 Ilpu oOHapyKeHWH aHOMAaJbHOW PAaOOThI MCTOYHMKA MHUTAHHS HEOOXOIUMO
HE3aMEeJTUTEIHHO €T0 BBIKIIOUNTH BBIKIIFOYATENIEM MHUTAHWUS M OTKIIOYUTH KaOenh muTa-
HUSL.

2.3.3 Insg rapaHTUHMHOTO M MOCJIETapaHTUWHOIO PEMOHTAa WCTOYHUKA MUTAHUSA

HE00X0AMMO 00paTUTHCA K MPEATPUATHIO-U3TOTOBUTEIIO.

2.4 llugposoii kaHnaa

HcTtounnk muTaHus MMEET TaJlbBaHMYECKU pa3Bs3aHHBIM mudpoBoit kaHam ¢ TTL
ypoBasimu UART (mo nmpaiiepa RS485) u ypoBusamu untepdeiica RS485. TTL UART
COBMECTHM C ypoBHsimMU 3,3 u 5SB.

Pazbem mudpoBoro kaHama HAXOAUTHCS HA 3aHEH MaHEIN UCTOYHUKA TUTAHUSI.

[TapameTpsl 1upoBOTO KaHama:

- CKOPOCTD TCPEITATH, OO T...cccuvvereeereeeeeirreeeeerreeeesseeeesssssseeseeeeesasssssseeeasesannns 9600;
= PABMEDP JTAHHBIX, OFT.......eeeiurieeieeenireeetieenseeessseessreesseeessseesnsseessseeessseesnsseeessnnsnns &;
= TIPOBEPKA UCTHOCT . ... veeuveeereenreesereeseessseaseessseesseesseessessseessessseessessssesssssesens HET.
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JUis nuTaHus BHEIIHUX YCTPOWCTB, HanpuMmep bluetooth amanrepa, B pazpeme nundg-

POBOTO KaHAJIa MPETYCMOTPEH BBIXOJ MHUTAaHWS 5B ¢ MaKCHMMalbHBIM TOKOM HArpy3Kd
20MA.

Ta6nuia 4. Onucanue BbIBOJIOB IM(POBOTO KaHaIa

Homep Onucanme

1 RS485 nunus B
Beixon +5B 20MA
UART-RX (BX0/1 J1aHHBIX)
He ncnonbiyercs
He ncnonbzyercs
RS485 nunus A
GND
UART-TX (BbIXOJ JaHHBIX)
He ucnons3yercst

Nol e B EN N e | LV, | NSNS LUV | \9)

2.5 OonoBJsenne Berpoennoro 11O

WcTouHuMK MUTAHMUS MMEET BCTPOEHHBIN 3arpy34yuk JJis OOHOBJIEHUSI BCTPOESHHOTO
nporpammHoro obecrneuenus ("mpomuBku"). s OOHOBIEHHS MPOIIMBKU HUCIIOIB3YETCS
nporpamma Stm32FlashLoader v1.3 wim HOBee pa3zpabotku E-core u amamrep juist moj-
KJIFOYECHUS UCTOYHMKA nuTanus K 11K,

B ucTouHKke NMUTaHUS yCTAHOBJIEHBI JABa MUKpokoHTposuiepa (MK): oCHOBHOM,
YOPABJISIIOUIMI WCTOYHMKOM IUTaHUA, W JONOJHUTENbHbIM, ynpasisitonmii LCD (LCD
npaiisep). Kaxxapiii n3 MK nMeer coOCTBEHHBIN 3arpy34yuK.

[TogxmoueHue afgantepa K UCTOYHUKY MUTAHUS U BXOJ B PEXKUM OOHOBJICHUS MPO-
IIMBKH CIIEAYET BBITOIHATH B CIETYIOUIEN TTOCIE0BATEIbHOCTH:

a) €CJIM UICTOYHMK MUTAHUS BKJIFOYEH, BHIKIIFOYUTh U BEIKAATh HE MeHee 10 cekyH,

0) moaxirounTh agantep kK USB v HCTOUHMKY TUTaHUS;

B) 11 oOHOBJIeHUS "mpormuBKu" ocHOBHOro MK HakaTh M yJaep)KUBaTh SHKOJEP
ToKa, g ooHoBienus "mpomuBku" LCD npaiiBepa knomnky Off/On:

r') BKJIIOUUTh UCTOYHUK nuTaHus, Ha LCD orobpasurcs naanuce boot PS-3010P3
st ocHoBHOTO MK 1 boot LCD mist MK LCD npaiisepa.

1) 3anmyctuth nporpammy Stm32FlashlLoader.
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OOHOBIIEHHE MPOIIMBKH HEOOXOMMO BBINIOJIHATH B CIAEAYIOIIEH MOCIEA0BATEIbHO-
CTH:
a) B BBINA/IAIOIIEM CIIHCKE MaHEeIH HHCTPYMEHTOB BbIOpaTh COM mopT, Ha KOTOpbIT

YCTaHOBWJICS aIaNTEP, YCTAHOBUTH CKOPOCTh nopta 9600.

/

HaxxaTtp kHOIIKY >,

0) IpOBEpPUTH, YTO B TOJIAX HACTPONKM YCTAHOBJIEHBI CJIEAYIONINE 3HAYCHUS, MPHU
HEO0OXOMMOCTH YCTAHOBUTH UX:

s ocaoBHOoro MK

Start addr 0x8008000

End addr Ox807f7ff

Size page 2048

st MK LCD npaiiepa

Start addr 0x8004000

End addr 0x800eftf

Size page 1024

B) BBIOpaTh (haiisl JaHHBIX (POIIUBKY);

') HaXaTh KHOMNKY 3aMuch U MOATBEPUTH JACHCTBUE, MOCIE Yer0 HaAYHETCS OOHOB-
JICHUE TIPOIITUBKH O XO/Ie TIporiecca 0yetT nHGOPMUPOBATH 1Mojie X0/ IPoLecca;

1) 00 ycnenrHoM OKOH4YaHWH oOHoBieHMs [IpommBku Oy/ieT cooOIIeHHe, B CIy4yae
BO3HMKHOBEHUS OIMMOKH HEOOXOAMMO TIEPe3amyCTUTh MPOTPaMMY ¥ TTOBTOPUTH MPOIINB-
Ky

e) mociie oOHoBieHHs [IpommBKY HEOOXOAMMO Ha TAHETW WHCTPYMEHTOB HaXKaTh

&

KHOIIKY ;
) BBIKJIFOUMTHh HICTOYHUK MMUTAHUA.
[lepen BKIItOUEHHEM MCTOYHUKA MUTAHUS MOCIIE OOHOBJIEHMS IPOIITMBKU HEOOXOIU-

MO BbDKIATh HEe MeHee 20-30 cexyH.

3 XPAHEHHUE

3.1 UcTtoyHuK nuTaHus B 3aBOJCKOM YIIaKOBKE HEOOXOJUMO XPAaHUTh B OTAIlJIMBaE-

MBIX, 3alllMIIICHHBIX OT aTMOC(I)epHBIX OCaJKOB ITOMCIICHHUAX.
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3.2 YcnoBus XpaHEHHUS:

- TemMIepaTypa okpyxatomieit cpenst ot 1 10 40 °C;

- BIaXHOCTh Bo3yxa ot 0 7o 80% 6e3 oOpa3oBaHusi KOHACHCATA.

JlonmyckaeTcsi XpaHEHUE UCTOYHUKA NMUTAHUS Mpu Temiepatype oT MuHyc 40 °C B
TeueHue He Oosiee 14 cyTok U 001IeH TPOIOIKUTEIHLHOCTRIO HEe 60s1ee 60 CyTOK.

3.3 Cpok xpaHeHus — He 6oJiee 2 JIeT ¢ JaThl U3TOTOBJICHUS.

4 TPAHCIIOPTHUPOBAHUE

4.1 Tp&HCHOpTI/IpOBaHI/IC HCTOYHHKA IINUTAHUA AOJIZKHO BBIIIOJHATLCA TPAHCIIOPTOM
JIF000T0 BHU/1a B KPBITLIX TPAHCIIOPTHBIX CPCACTBAX.
TpaHCHOpTI/IpOBaHI/IC B CaMOJICTaX HOJIKHO OCYIICCTBIIATHCA B ICPMCTH3NPOBAHHBIX

H OTAIlJINBACMBbIX OTCCKax.

5 MEPBI BE3OITACHOCTH

5.1 UcTtoyHuK nuTaHusi HEe NMpeAHa3HayeH AJisi MCIOJb30BaHUs JMUAMU (BKItOUYas
JeTeil) ¢ MOHMKEHHBIMH (PU3UUYECKUMHU, CEHCOPHBIMU WJIM YMCTBEHHBIMH CITIOCOOHOCTSIMU
WJIY TIPYU OTCYTCTBUM Y HUX JKM3HEHHOT'O ONBITA WM 3HAHUM, €CJIM OHU HE HaXOJATCS MOA
OPUCMOTPOM WJIM HE MNPOMHCTPYKTHUPOBAHBI 00 HCIIOJIb30BAHUM HCTOYHUKA HUTAHMS
JIMIIOM, OTBETCTBEHHBIM 3a UX 0€30I1aCHOCTb.

JleT! TOJKHBI HAXOUTHCS IO, IIPUCMOTPOM JUIsl HEONYIIEHUS UI'P ¢ HCTOYHUKOM
IIATAHUS.

5.2 Wcnonp30BaHNE WCTOYHHMKA MUTAHUS JIOJDKHO OCYIIECTBIATHCS KBATA(DHUIHPO-
BaHHBIM IIEPCOHAJIOM, YMEIOLIUM MOJb30BATHCSI KOHTPOJIBHO-U3MEPUTEIBLHBIMHU NPUOOpa-
MH U U3yYHMBUIUM HACTOSAIIEE PyKOBOJCTBO.

5.3 Bo Bcex yCHOBUSX KCIUTYaTalluy U3AEIHNS, 3a UCKIIFOUEHUEM €T0 N3TOTOBJICHHUS
U peMoHTa cwiamu npennpusatus-uzrorosurens, SAIIPEILIAETCS noakmtodats ceTeBou
Ka0eb MUTaHUs IPU CHATOW BEpXHEHN KPBIIIKE KOPITyca.

5.4 3anpeniaeTcs NOJAKIIOYATh CETEBOW Kabeb MUTaHUS K UCTOYHUKY MPU HAITHYUU
KaKUX-JTM0O0 JKUJKOCTEN MM KOHJEeHcaTa Ha KOPIyCce UCTOYHHUKA MUTAHUS, MEXaHUYECKUX
IIOBPEXIACHUAX, IOCTOPOHHUX MPEAMETAaX B BEHTUIALIMOHHBIX OTBEPCTHUAX.

5.5 3anpeniaercsa UCMONB30BaTh KaOeslb MUTaHUS NMPU HAJMYUKU HA HEM IMOBPEXKIe-

HUH M30Js1un. Takol Ka0enb JOKEH OBITh 3aMEHEH.
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5.6 3ampemiaercs MCMOIB30BaTh UCTOYHHUK NMHUTAHUS IPU MOAKIIOYEHUH €0 K PO-
3eTKaM 0e3 3a3eMIISIFOIEro KOHTAKTa, JIM0O NPU OTCYTCTBUHU 3a3€MJICHUS YKAa3aHHOTO KOH-

TaKTa.

6 VTUITU3AIMS

6.1 IIpn npuHATHM pemieHns O HETOAHOCTH MCTOYHMKA NMUTAHUS I JAIBHENIIEN
DKCIUTyaTalllM, €r0 YTUJIU3UPYIOT B COOTBETCTBUU C JIEUCTBYIOIIMMHU HOPMATUBHBIMU J10-
KYMEHTaMHU C YYETOM TOTO, YTO JJIEKTPOHHBIE KOMIIOHEHTHI U MECTa MAWKNA WU3AEIHS MO-

T'yT COJEp>KaTh CBUHEL.

7 PEMOHT

7.1 PeMOHT UCTOYHHKA ITMTAHUS OCYHICCTBIACTCS MPCANTIPUATUECM-N3TOTOBUTCIICM.
7.2 HpI/I MOBPCKACHUU KaOeJst MATaHUS €ro CJIeayeT 3aMCHUTDH CIICHUAJIBHBIM IIHY -

POM HJIM KOMIIJICKTOM, ITOJIYUYCHHBIM Y U3IrOTOBUTCIIA.
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