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1 OIIMCAHUE 1 PABOTA

1.1 Haznauenune

[Iporpammupyemsiii ucrouHuk nutanus PS-3010PL3 (manee «MCTOUYHUK MUTAHUS)

I'X aHaJIOTHYHBIX 3ada4.
M cTouHMK MUTaHUS MOYKET MCITOJIb30BaThCA B KAUECTBE HCTOUYHHKA CTAOMILHOTO
HaIIpsHKCHUS WA CTaOMJILHOTO TOKA.

HcTounuk nutanust uMeeT AONMONHUTENbHBIN USB pa3zbem ams 3apsiiku U MATaHUS

CKOC pclIc.

1.2 Texuuyeckue XapaKTepPUCTUKHU

1.2.1 Texunueckue XxapaKTepUCTUKA UCTOUYHUKA MTUTAHUS IPUBEICHBI B TabuIe 1.

SIBJISIETCSI HCTOYHUKOM MOCTOSIHHOTO TOKA C BO3MOKHOCTBIO PadOTHI 10 33JJaHHOMY aJro-
PUTMY M NPEIHA3HAYEH U1l IUTAHUS AJIEKTPOHHBIX YCTPOMCTB Pa3JIMYHOIO HA3HAYECHUS,

3apsAKH aKKyMYJISITOPHBIX OaTapeild, aBTOMaTU3al[Mi TEXHOJOTMYECKHUX IPOLECCOB U JIPY-

USB ycTpoiicTB, KOTOPBIN TOIKIIOYAETCSI K OCHOBHOMY BBIXOJTY Yepe3 dIEKTPOMEXaHHY e-

Tabnumna 1. OCHOBHBIE TEXHUYECKUE XaPAKTEPUCTUKH

HANPSKCHUS

HaumenoBanue mapamerpa 3HayeHue
MaxkcumasibHasi BBIXOJHAsI MOITHOCTD 200Bt
MaxkcuMalIbHO TOITyCTUMOE HaITpsIKe- +31B
HHE HA BBIXOJHBIX KJIEMMaxX
JInarna3oH BOCIIPOU3BEIEHUS BBIXOIHO- 10mB-30B
r0 HaNpsHKEHUs
JIMCKPETHOCTh YCTAHOBKH BBIXOJIHOTO ImB

[TorpenHoCcTh BOCIPOU3BEICHHUS BbI-
XOJIHOTO HaNpshKEHUs, He Oosee

+(0,1%+5 MB)

TOKa, He OoJiee

[Tynbcanuy BBIXOJHOTO HANPSIKEHUS 2 MB rms
(pexxum CV), He Goutee

Jlnana3oH yCTaHOBKM OI'DaHUYECHUS BbI- SMA-10A
XOJTHOTO TOKa

JIMCKPETHOCTDh YCTAHOBKH OIPAHUYECHUS IMA
BBIXOJJHOI'O TOKa

[TorpemHocTh OrpaHUYEHUS BBIXOAHOTO +(0,4%+8 MA)




HaumeHnoBanue mapamerpa 3HaveHune
[Tynbcamuy BBIXOAHOTO TOKa (PEKUM 3 MA rms
CC), He 6omee
Jlnana3oH u3MepeHust BBIXOJHOTO Ha- 0-32B
MPSKEHUS
JIMCKPETHOCTh U3MEPEHUS BBIXOIHOTO ImB
HaNpsLKCHUS
[TorpenHocTh U3MEPEHUS BHIXOAHOTO +(0,1%+10 MB)
HanpsDKeHHs, He 0oJiee
Jlvana3oH u3MepeHusi BBIXOJHOTO TOKa 0-11A
JIMCKpETHOCTh U3MEPEHUS BHIXOHOTO IMA
TOKa
[TorpemHoCcTh U3MEPEHUS BBIXOAHOTO +(0,4%+8 MA)
TOKa, HE Ooee
MakcumanbHOE KOJTUIECTBO CTPOK IPO- 100
IrpaMMBbl
KonnuecTBo siueek nmaMsté AJist Ipo- 4
rpaMm
Bpewms ucrionHeHnss KomaHIbl IIpo- 100Mmc
rpaMMBbl, He Ooee
Tun nucruies 2,4" IPS full view
I"abapursl, JIx111xB 140x63x60 mm
Macca, e 0omee 1,5 xr

1.2.2 ITapameTpbl TOYHOCTH OOECIICUNBAIOTCS TIPH TEMIIEpaType OKPYKaroIIeh cpe-
abl 25°C+5°C, mocne npeaBapuTEIbHOIO NPOrpeBa HCTOYHUKA MMUTAHUS B TCUEHHUE HE Me-
Hee 30 muHyT. BHe ykazaHHOro juamna3oHa TeMmIepaTypHbld kodpduimeHT He Oosee
50ppm/°C.

1.2.3 TlognepkruBaeMble CTaHIAPTHI OBICTPOM 3aPSIKH:

- 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

Pacronoxenune 21eMeHTOB HHIMKAIIMK M YIIPABJICHUS TIOKa3aHO Ha pUCYHKE 1.
LCD »kpaH UCTOYHHKA TUTAHKUS UMEET ISITh 30H 0TOOpaKeHUsI ”HOPMAIIUH, KO-
TOPBIC BBIACIICHBI KPACHBIMU JTUHHSIME. 711 y1oOCcTBa ONMMCaHMsI KaK/1asi 30Ha YCIOBHO

HMCHYCTCA OUCIIIICCM.

E(oe PS-3010PL3

Al 24.700 v

N 03.000 A
N 74.100 W

SET 24.700V 3.000A

- 30vioa + 5V 2A Off /O n

el o

11 10 9

rren

Hybrid DC Power

Pucynok 1 — enewtnuii 6uo 1uyeeoii nanenu

HaumeHoBaHMe OpraHOB yIpaBlIeHUS ¥ UHIUKAIIUH:

1 — nucnneit HanpsKeHHs U TOKA (JUCIUIEH OCHOBHBIX MTapaMEeTPOB), HAMIPSKEHUE
oToOpaxxaeTcs B BOJIbTaX, TOK B aMIiepax;

2 — MUCIUIeH peXrma, 30Ha 0TOOpaKEHUSI PEKUMOB PaOOThl ICTOYHUKA MMUTAHUS U
UHIMKAIMK cpabaThIBaHUS 3aIlINT;

3 — nuciuiel QyHKIMM, 30Ha OTOOpaKeHUsI COCTOSIHUSA (aKTUBHOCTH) (DYHKLIMMA HC-
TOYHWKA TTUTaHMS;

4 — mucruieit 4d, 30Ha OTOOpaKEHUs JOTOJIHUTENBHBIX MAPAMETPOB C YCIOBHBIM
obo3HaueHuem 4d,;

5 — nucruteit 3d, 30Ha OTOOpaKEHHS JOTMOJHUTEIBHBIX MAPAMETPOB C YCIOBHBIM

0003HayeHuem 3d;



6,7 — P)HKOIEPHI HAMIPSKEHUS U TOKA;

8 — BEIK/IIOYATEIIh TUTAHHUS;

9 — KHOIIKa BKJIFOYEHHS/BBIKIIFOYEHHS BBIXO/A;
10 — pazbsem USB 151 moakIroueHHs Harpy3Ku;

11 — kneMMBI I IIOAKIIFOUYCHUA HAI'PY3KH.

1.4 YcrpoiicTtBo u paGora

1.4.1 B uctouHuke NMUTaHUSI UCIHOJIB3YETCS MHOTOYPOBHEBAsi cUCTEMa IpeoOpaso-
BaHMS HaIPSHKCHUS.

CeteBoe TEepeMEHHOE HaIpsDKEHHE IIpeolOpasyeTcsl Pe30HAHCHBIM HMITYJIbCHBIM
npeodpazosareneM LLC B mocTossHHOE cTaOUIM3UPOBAHHOE HAIIPSIKEHUE.

JImsi CHWOKEHHS TEIUIOBBIX TOTEPh HA PETYIUPYIONMIEM 3JIEMEHTE MOCTOSHHOE Ha-
npsbkeHue npeodpasyercs Step-down mpeoOpaszoBareeM ¢ CHHXPOHHBIM BBITIPSIMIICHUEM
B CTAaOMIM3MPOBAHHOE HamNpshKEHHE, KoTopoe Ha 1-3 BojbTa 0O0JbINE BBIXOJAHOTO HAIps-
JKEHUS.

TouHOE peryanpoBaHHUE BBIXOJHOTO HANPsDKEHUS W TOKa obOecreurBaeTcs JUHEH-
HBIM CTAOMJIM3aTOPOM C KOHTYPOM CTAOMIIM3AIIMN HAMPSDKEHUS M TOKA. 3HAYCHUS BBIXOI-
HOTO HAIPSDKEHUS W TOKa 33JIaf0TCSl COOTBETCTBYIOIIMM OTIOPHBIMH HAIPSHKECHUSIMU, KO-
TOpbIe (POPMHUPYIOTCS YIIPABIISIONUM MHUKPOKOHTPOJIEPOM C HCIOJb30BAHUEM BCTPOCH-
Horo ITAII.

M3mepenne BBIXOIHBIX HANPSHKEHUS M TOKA OCYIIECTBIISCTCS YIPABIISIIOIIUM MHUK-

POKOHTPOJIEPOM C UCIIOIb30BaHrEM BCcTpoeHHOTro ALIIT.

1.4.2 Uctounuk nutanus QyHKIIMOHUPYET B CISTYIOMINX PEKUMAX:

- pexuM ctabumzanuu Hanpspkenust CV (Harpyska MoJIKIII0UeHa);

- pexum ctabumzaruu Toka CC (Harpy3ka moJKIro4YeHa);

- pexxum Off (Harpyska oTkiIrOUeHA).

[Tepexon mexay pexumamu CC u CV ocylecTBisieTcs: aBTOMaTHYECKH.

B pexxume CV uctoyHuk nutanusi paboTaeT, KOT/ia BBIXOAHOW TOK MEHBIIE ycTa-
HOBJICHHOTO 3HAYEHUs OTPAHUYCHUs TOKA. B ATOM pexnme MCTOYHWK MUTAHUS TOJEP-

ZKHUBACT IIOCTOAHHOC HAIIPAKCHHEC HAa BBIXOJC.



B pexume CV Ha aucmiiee HampspKeHHs] OTOOpaXkaeTcsl 3HaY€HHE BOCIPOU3BOJIM-
MOTO HamNpsDKEHUs, Ha JUCIUIee TOKa OTOOpa)kaeTcsl 3HAUY€HUE M3MEPEHHOTO BBIXOJHOTO
TOKa, IPH 3TOM Ha JHCIUIEE PEKUMA 0TOOpAXKAETCS HAAIUCh .

Korma BbIXOAHOW TOK CTAaHOBUTCS PABHBIM 3HAUYEHHMIO YCTAHOBJIEHHOI'O OTpaHHUYe-
HUS, UCTOYHUK TTUTaHus nepexoauT B pexkuMm CC, obecnieunBasi MOCTOSIHHBIM BBIXOJIHOM
TOK 3a CUET CHUKEHUS BBIXOJHOTO HANPSKEHMUS.

B pexxume CC Ha aucruiee HanpsKEHHUsI 0TOOpaKaeTcss 3HaY€HUE U3MEPEHHOIO BbI-
XOJTHOTO HAIpsDKEHHUs, Ha JUCIJIee TOKa 0TOOpakaeTcs 3HaUYE€HUE YCTAHOBIIEHHOTO OTrpa-
HUYEHUS BBIXOJHOTO TOKA, PU 3TOM Ha JUCIUIEE pEXKUMa OTOOpaKkaeTcs HaIuCh .

B pexume Off Ha aucriiee HanmpsbkeHUS 0TOOpaXkaeTCsl 3HAYEHHUE BOCIIPOU3BOIU-
MOTO HAaMNpsDKEHUA, Ha JUCIUIEE TOKa OTOOpakaeTcsl 3HAYEHHE YCTAHOBIIEHHOTO OIpaHU-
YEeHHS BBIXOJHOTO TOKA, Ha JUCIUIEE peKUMa 0TOOpakaeTcs HaIUCh .

[Tepexon B pexxum Off ocymectisercs u3 pexkumoB CC wim CV HaxkaTHeM KHOII-
xu Off/On.

1.4.3 B pexxume Off Harpyska oTkir04aeTcsi OT CHIIOBBIX IEICH HCTOYHHUKA MTUTAHUS
0 JIMHUU TMOJOKUTEIHHON U OTPUIATEIBHON MOJSPHOCTH, MPU ITOM K BBIXOAHBIM KIIEM-
MaM OCTalOTCSl TIOAKIIOUEHBI LeNH OOpAaTHOW CBS3U IO HAMPSIKEHUIO COMPOTUBICHUEM

npuMepHO 200kOm.

1.4.4 B UCTOYHMKE MUTAHMUS HUCIOJB3YETCS AKTUBHOE OXJIAXKJCHHE TEIUIOOTBOJA
JUHEWHOr0 CTa0MIM3aTopa. YIpaBJICHHE CKOPOCTHIO BpaIeHHUS BEHTHJIATOPA OCYIIECTB-
JISIETCSI TI0 CUTHAITY JJaTYMKa TeMIEpaTyphl, HEMOCPEACTBEHHO YCTAaHOBJIEHHOIO Ha TEIIO-
OTBOJIE, U TEIUIOBOM MOJIeNId TepMOUHTEpdelica TPaH3UCTOPOB JTUHEUHOTO CTa0UIU3aTo-
pa.

IIpu HM3KON TeMmepaType TEIJIOOTBOJA BEHTHUJISATOP BBIKJIIOUECH U MEPUOAUMYECKHU
BKJIIOYAETCS IJ1s1 MOJAEPKaHUsI ONTUMAIIBHOW TeMIepaTyphbl BHYTPHU KopIyca.

[Ipu mpeBbIIeHUN TEMIIEpaTyphl TEIJIOOTBOAA Bbile TpuMepHO 75 °C cpabaTtbiBa-
€T TeIyioBas 3aluTa, MOoAPOOHEe CM. Jawuma om NOBLIUEHHO20 MOKA HANPINCeHUs U

memnepamypeol.

1.4.5 Pazsem USB ucnonb3yercst mis nutanus u 3apsaku USB ycrpoiicts. Lenun
nutanus USB noakimo4aroTcss K OCHOBHOMY BBIXOAY C MCIOJIb30BAaHUEM 3JIEKTPOMEXaHHU-

YeCKOro pelie, Korja BeiOpaH pexkuM Bbixoaa USB.



s obecnieuenus 3apsaaku USB ycrpoiicts, Ha nunuax D+ u D- ycTtaHOBIEH KOH-
TpoJuiep OBICTPOI 3apsiAKH, KOTOPBIN (hopMUPYET HEOOXOAMMbIE YPOBHH "pa3pemas” ycT-
pocTBY MOTPeOIATH TOK 60see 0,5A.

Kornma aktuBen Bwixon USB MmakcuManbHOE ycTaHaBIMBacMOE HampspkeHue 5B,

MaKCHUMAJILHBINA TOK 2,5A.

1.5 MapkupoBKa U IIIOMOUPOBaHUeE

1.5.1 MapkupoBKka UCTOYHMKA MTUTAHUS PACIIOJIOKEHA HA 3aJHEH MaHEel!.

1.5.2 'apanTtuiiHas rmiomOa pacrnosiaraeTcs Ha HUKHEH MOBEPXHOCTH ITprodopa.

2 UCITOJIbB3OBAHMUE 110 HASHAUYEHUWIO

2.1.1 McTtoynuk nuTaHusg NpEeAHA3HAYCH JJISI UCIIOJIb30BAHUS B CTAIMOHAPHBIX yC-
JIOBUSIX CO CJICAYIOIIUMU MTapaMeTpaMH:

- TemrepaTtypa okpyxatromieit cpeast ot 1 10 40 °C;

- BIIQXXHOCTH OKpY>Karoriero Bo3ayxa ot 30 1o 80% 6e3 KOHIeH caIuu;

- BbICOTA HaJ ypoBHEM Mops He 6oree 3000 m.

[TapameTpbl TOYHOCTH BOCHPOU3BEICHUS W U3MEPEHUS BBIXOJHBIX IapaMeTpPOB
00ecreunBaroTCs TP TeMIIepaType OKpykarorieit cpeast 25+5 °C.

2.1.2 He nmomyckaeTcsi UCIOIb30BAHUE MCTOYHUKA MUTAHUS B 3albUICHHBIX MOMeE-
IICHUSAX, OCOOEHHO B IMOMEIICHHUSX B KOTOPBHIX BO3MOXXKHO OCEIaHHUE TOKOIPOBOJISIICH

IIBIJIN.

2.2 Ucnoab30BaHue U3aeIus

2.2.1 Ilepen ucroap30BaHUEM MCTOYHHMKA MUTAHUS HEOOXOIWMO BBIJICPXKATh €Tr0 B
YCJIOBUSIX TPUMEHEHHSI HE MEHEE OJTHOTO 4aca €CJIM MCTOYHUK MHUTAHUS XpaHWJCS MpHU
MOJIOKUTEIILHOU TeMIIepaType U He MEHEe JIBYX YacOB €CJIM UCTOYHUK MUTAHUS XPAHUIICS
IIPY OTPULIATEIBHOU TEMIIEpaType.

[ToaxmroueHne ceTeBOro Kabels MUTaHUS K UCTOYHHKY MUTAaHUS HEOOXOJMMO BBI-

ITOJHATDH B BBIKIIFOUYCHHOM ITIOJIOKCHHMHN BBIKIIOYATCIIA ITMTAHUA.



2.2.2 Brarouenue ucmo4Huka numanus

BxroueHne nCTOYHNKA MUTAHUS OCYIIIECTBIIICTCS BBIKITFOYATEIIEM MTUTAHWUA.

JI1st BKITIFOUEHUS HEOOXOAMMO YCTAaHOBUTH €T0 B MOJIOKEHUE «|».

[Tocne BkiIOYEHMS] HAa BpeMsi MOJTOTOBKM MCTOYHHMKA MUTaHUs K pabore Ha LCD
9KpaHe CHayalla 0ToOpaxkaeTcs Bepcus nporpammuoro ooecrneuenus (SW) LCD apaiiBe-
pa, rmocJje 4ero Bepcus nporpamMmuoro u anmnapatHoro (HW) obecrieueHust HCTOYHMKA MTH-
TaHUA.

[Tociie TOTOBHOCTH WCTOYHWKA MHUTAHUS K paOOTe BBITIONHSCTCS BHYTPEHHSS Ka-
muopoBka AL, o yem cBUIETENHCTBYET COOTBETCTBYIONIAs HAAMKUCH Ha 3KpaHe. Bo Bpe-
Msl KaJTMOpOBKHM BO3MOXHO TOSIBJICHUE HA BBIXOJI€ UCTOYHUKA MUTAHUS MOTeHIana 2-3B,
0OYCJIOBIICHHOTO TOKAaMH yTE€UKH BBIXOJHBIX TPAH3MCTOPOB, JAHHBIN IMOTEHIIMAT Mao-

MOUIHBIN N0 Harpy3kou naxe 10kOwm camxaercs no 0,5-0,6B.

2.2.3 Ycmanoska 8bIX0OHbIX napamempos, NoOKII0YeHUue/OmKIoYeHue Hacpy3Ku
VYcTaHOBKa BBIXOJHOIO HANPSKEHUS/TOKa 00ECIIeUMBAETCS B JIIOOOM M3 PEKUMOB
pabotel ucrounnka nuranus Off, CC wmm CV. Nwmeetcs Tpu pexuma HaCTPOHKHU mapa-

metpoB: Push, Roll u F/C. Hactpoiika pexwma oCyliecTBIseTCS B TIOJIh30BATEIHCKOM Me-

HIO rmapaMeTp ARIEIRulelels .

Pesrcum Push

JInist peryaupOBKH HAIPSDKCHHS/TOKA HEOOXOIUMO KPAaTKOBPEMEHHO Ha)aTh COOT-
BETCTBYIOIIHMIA SHKOAEP, MPH ITOM I[BETOM BBIAEISACTCA PETyIUpyeMbiil paspsa. Jas us-
MCHEHHUsSI 3HAYEHHS YCTAHOBJICHHOIO HAIPSLKEHHS/TOKa HEOOXOAMMO BpAIlaTh 3HKOIEP.
CMeHa peryaupyeMoro paspsiaa OCyIICCTBIIETCS TOBTOPHBIM HaKaTHEM Ha HKOJEP.

PeryiaupoBka OCyIIECTBISETCS B TEUCHHUE BPEMEHH, 3aIaHHOTO MapaMeTPOM
, KOTOPOE MPOIIETCS IPU KaXJIOM BpAIICHUU WU HaKaTHH dHKojepa. I1o ucreue-
HUM 9TOTO0 BPEMECHM BBIZCIICHHE LIBETOM IMPEKPAIIAeTCs W IS PETYIUPOBKU HAIpsDKe-

HUSI/TOKA HEOOXO0IMMO Ha)KaTh YHKOAEP.

Pesrcum Roll

PerynupoBka HanpsHKCHHsI/TOKA OCYIISCTBIISICTCS 0€3 MpeIBapUTEeIbHOTO HaKaTHs
Ha SHKojep. [l M3MeHeHHUs1 3HaueHUS YCTAHOBJCHHOI'O HAIPSHKCHHS/TOKA HEOOXOIMMO
BpalllaTh SHKOJAEP, MPU ATOM Ha BpeMms, 3aganHoe napamerpoM \NEUIRIINE , iiBeTOM BbIjIe-
JSICTCS PETYITHPYEMBIN pa3psil.

CMmeHa perympyeMoro paspsiaa oCyIniecTBIIeTCS Ha)KaTHEM Ha SHKOJEP.



Pestcum FIC

Pexxum perynmupoBku ananorudeH Roll, HO perymupyemsbie pa3psiabl GUKCHPOBAHBI
¥ 3aBUCAT OT CKOPOCTH BPAIIECHHS SHKOJIEPA.

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 nmpu MeIIeHHOM BpallleHUH SHKOZEpa PETyIUPYIOTCS JAECAThIC
JIONT HATMPSKCHSI/TOKA, TPU OBICTPOM BpAIICHUH PETYIHUPYIOTCS €IWHUIBI HaIpsDKe-
HUS/TOKA.

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

Sy OYEVA adj timef

CwmeHa cocrostaus Fine/ Coarse ocyiiecTBisieTcsl HaKaTHEM dHKOIEpa.

2.2.4 [lookntoueHue 0CHOBHOU HACPY3KU

OCHOBHYIO Harpy3Ky MOJKJIIOYAIOT K BBIXOJHBIM KJIEMMaM B COOTBETCTBHH C yKa-
3aHHOM NOJIAPHOCTHIO.

[Ipn moakIrOUYEeHNH UCTOYHMKA MUTAaHUS K UCTOYHUKY DJC (aKKyMynsTOpsI, 3apsi-
YKEHHbIE KOHAEHCATOPhI, IPYrM€ UCTOYHUKU MUTaHUS) HEOOXOIMMO COOJIIONATh MOSp-
HOCTb ITOJKIIIOUYECHMUS.

[Tpu HecoOMOeHUH MOJIIPHOCTH MOJIKIIFOUEHUSI MOYKET cpadaThIBaTh 3aIUTA OT

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

wiee TG

2.2.5 Hookntouenue naepysxu k USB

AxtuBarmst USB Bbeixona ocymiecTBiasieTcst AByMsi CIOCOOaMHU:

- YCTAaHOBKOM B MOJIb30BaTEIHCKOM MEHIO IapameTpa B 3HaYCHHE .
[Tpu sTom 3nauennu USB BbIX01 Bceryia akTUBEH;

- YCTAaHOBKOM B IOJIb30BATEIHCKOM MEHIO MapamMeTrpa B 3HAUCHUE , a
napameTpa B 3HAYCHHUE . ITpu sTom 1yt aktuBanuu USB Beixona
HeoOxonumo B pexxume Off Haxkath U yepKuBaTh SHKOJEp HANPSIKEHUS TTOKa Ha JIC-
miee GyHKIUN HE OTOOPA3UTCS HAIUCH . Jlst meakTUBaI HEOOXOAMMO TTOBTOPHO
Ha)XaTh U yJEP>KUBATh YHKOJICP HAMPSKEHHUS.

Korna Beixon USB akTuBeH Ha gucriee GyHKIUA oToOpa)kaeTcst HaJAmuCh .
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[Tockonbky USB BbIXOJ MOAKIIOYAETCS K OCHOBHOMY KaHally, TO yCTaHOBKa BBHI-
XOJTHOTO HAIPSHKEHUS U TOKA OCYIIECTBIISIOTCS TaK JK€ KaK B OOBIYHOM PEKUME, TTPU 3TOM
MAaKCHMAaJIbHOE YCTaHABJIMBAEMOE HanpsikeHne SB, MakcumanbHbiil TOK 2,5A.

JIns koMIleHCaluy NajieHUsT HaNpsKEHUST HA KOHTAKTax pPejie U COSIUHUTEIbHBIX
MIPOBOJIaX MOKHO HACTPOUTH MapaMeTp KOMIICHCAIIUM COITPOTUBIICHUS POBOJIOB B MOJIb-
30BaTEJIbCKOM MEHIO.

[Tpu ucnons3oBarnu USB BbIX0/1a OCHOBHBIC KJIEMMBI JOJIKHBI OBITH CBOOOTHBI
T.K. HA HUX TaKXe MOJACTCsl HAMPSKEHUE.

BHMMAHUE!

[TokroueHre K BBIXOAHBIM KiieMMaM UCTOYHUKOB DJ1C (KoHAEHCATOPHI, aKKyMY-
JSTOPHI, IPYTHe UCTOYHUKH MTUTAHUS U JIP.) MOXET MPUBECTH K Bbixoxy USB ycTpoiicTBa
u3 cTposi. Beernma oTkimrouaiiTe mpoBoa OT OCHOBHBIX KJIEMM TIpH Kcnoib3oBannu USB

BbIXO/J4.

2.2.6 Ilonv3o06amenvcroe memio

JI71s1 HACTPOMKHU MOJIB30BATENBCKUX MMAPAMETPOB U (PYHKIUH B UCTOYHUKE MMUTAHUS
peaan30BaHoO MOJb30BATEIHCKOE MEHIO.

Jlns BXOZIa B TIOJIB30BaTENIbCKOE MeHIO HeoOxoaumo B pexkume Off naxarts u yaep-
KUBATh YHKOJIEP TOKA.

Br16op myHKTa MEHIO (MapaMeTpa) OCYIIECTBIISETCS BpallleHUEM DHKOJEpa Harmpsi-
KEHHSI, U3MEHEHHE BEIOPAHHOTO MapaMeTpa BpalleHueM HKOIepa TOKa.

Br160p myHKTa MEHIO OCYIIECTBISETCS 1O KOJIBILY.

JInst BBIXOZIa M3 MOJIb30BATEIBCKOIO MEHI0O HEOOXOAMMO BBIOpATh MYHKT WIIH
u Haxath kHonky Off/On. Eciu Boibpan myHkT N ERNags, TO HACTPOHKH OYy-
YT COXpPaHEHbl B HHEPro3aBUCUMON MaMATH, IPU BHIOOPE MYHKTa HACTPOMKHU U3Me-
HSIFOTCS TOJIBKO B OTIEPATUBHOW MaMATH W TPU BHIKIIOYCHUHM WCTOYHWKA MUTAHUS HE CO-

XPAHSIOTCA.

Tabnuma 2. Onucanue mapaMeTpoB MOJIb30BATEIILCKOTO MEHIO

HaumenoBanue
Onucanue
napamMerpa
m Brixoa u3 MeHI0
Save & exi Brixog U3 MEHIO ¢ COXpaHEHHEM IAPAMETPOB B
SHEPrOHE3aBUCUMON MaMSITH
3d paramete [Tapametp, oToOpakaeMblii Ha nuciuiee 3d
4d paramete [Tapametp, oToOpakaemblii Ha nucmuee 4d
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HaumMmeHoBaHUe
napaMerpa

Onucanune

USB Outpu

Cratyc USB Brixona

Wires resistance, mQ)

KOMHCHC&HI/IH COIMPOTUBJICHUS ITPOBOJOB

TRG status

Craryc ynkuun "Tpurrep”

TRG time, ms|

Bpemennoit napamerp dyukiuu "Tpurrep"

NVP status|

CTaTyC 3alIUTHEI OT IICPCIIOJIIOCOBKH

VA set mode

Pexxum peryanpoBKH HaMPsKEHUs/ TOKa

VA adj time, §

Bpewms perynupoBku napameTpoB B CEKYHIAX

I I

VA set blocking

Hacrpoiika ¢yHKIMKM OJIOKUPOBKH H3MEHEHUS
apamMeTpoB

LCD brightness

Hactpotika sipkoctu noacsetku LCD gucres

NuauBuiyaibHbIA CETEBOM aIpeC

Net Group ID

['pynimoBoii ceTeBou aapec

Filter of CC mode, ms

Hactpoiika ¢unbtpa otrobpaxenus pexxnma CC

Adj DAC by AD

Craryc (QyHKIIMUM TOJACTPOMKH BBIXOAHOTO Ha-
npsbxenust no AL

Power On time, H

Hapa60TI<a HCTOYHHKA IITMTaHUA B 4acaxX

Hacrpoiika ¢pyHKmu paboThl O porpamme

Long push of Enc

i
(1)
2 —~+
O

Hactpoiika peakuun Ha [UIATENBHOE HAXKATHE
JHKOJIEpa

Display of first null

Hactpoiika oToOpakeHusi MEepBOro Hyss s
3Ha4eHuM MeHblIe 10.

External inpu

Hactpoiika BHemHEro Bxoaa

External outpu

Hactpoiika BHemHero Bpxona

VA displa

Hacrpoiika 30HBI OTOOpaK€HHsS] OCHOBHBIX TIa-
paMeTpoB

Graph cell V

Hacrpoiika BOJbT Ha KJIETKY MpPU OTOOpaXKEHUU
rpaduka HanpsHKEHUs/TOKa

Graph cell A

Hacrpoiika amriep Ha KJIETKYy IpH OTOOpaKE€HUU
rpaduka HanpsHKEHUs/ TOKa

Graph cell time

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

Graph mode

Hacrpoiika pexxuma oToOpakeHnH rpaduka Ha-
PsDKEHUS/TOKa

2.2.7 [lucnneil 0onoinumenvhvix napamempos 3d

Ha nucriiee 10MOIHUTEIBHBIX apaMeTpoB 3d MOryT 0TOOpaXKaThCs CIICAYIONINE
napamMeTphl:

- MOIIIHOCTH B BaTTax, kox W,

- OTJTaHHAsI EMKOCTh B amIiep Jacax, kox Ah;



- CONPOTHUBJICHNE HATPY3KU B OMax, Kox £);

- UI3MEPEHHOE HANPSDKCHHUE Ha BBIXO/I€ UCTOYHUKA MTUTAHUS B BOJBTAX, KOJ V;

- UI3MEPEHHBIN TOK HAarpy3KH UCTOYHUKA IIUTAHUS B aMIiepax, ko A.

Br16op oToOpaskaeMoro mapamerpa OCyliecTBISICTCS B IOJIb30BATEIHCKOM MEHIO
SENENEd parameter}

AunroputM oToOpaskeHus MonHocTH: B pexxume Off otoOpakaercs nponsseneHme
YCTaHOBIICHHOTO HAIpsbKEeHUs u Toka, B pexnme CV/CC oroOpakaeTcs pou3BecHNE
MU3MEPEHHOTO HANPSHKCHUS U TOKA.

ANTOpUTM 0TOOpaKEHUS OTJIAHHOW EMKOCTH: OTAAHHAS! eMKOCTh BBIYHCIISCTCS KaK
MHTETpaj TOKa [0 BpeMEeHU. BrIuuciieHne nHTerpaina oCyiecTBIsIETCS METOIOM Tpamneruii
¢ yactoToi okoJio 31'1. OOHyJNeHUEe UHTETPATBLHOTO 3HAYCHUS OCYILECTBIISIETCS MPU Mepe-
xoze u3 pexxuma Off B pesxum CV/CC.

ANTOpUTM 0TOOpaKEHUST CONPOTHUBIICHHSI HATPY3KU: CONPOTHBIICHUE HATPY3KHU BBI-
YHCIISETCs KaK OTHOIIIEHUE U3MEPEHHOTO HAMPSHKEHHS K U3MEPEHHOMY TOKY, MaKCHMaJIh-

Hoe 3HaueHue 99999 Owm.

2.2.8 Hucnneti dononnumenvuvix napamempos 4d

Ha nucriiee TOMOIHATEIBHBIX MapaMeTpoB 40 MOTyT 0TOOpaXKaThCs CIICAYIONINE
napaMeTphbl:

- YCTaHOBJICHHBIC (BOCTIPOM3BOIUMbIE) HAMPSKEHUE U TOK, Koa SET;

- I3MEPEHHBIC BBIXOJIHBIE HAMPSDKEHHUE U TOK, kKo ADC;

- IOKA3aHUs JaTYUKOB TemMneparypsl, kog TMP;

- U3MEPEHHbBIE HAIIPSKEHUS y3J10B HCTOYHUKA nUTaHus, kog PWM;

- HHUKATOP YPOBHS BBIXOIHOTO TOKa Abar;

- HHJMKATOP YPOBHS BhIX0HOU MorHocTr Whar.

Br160p oTOOpakaemMoro napaMerpa OCyIlIeCTBISIETCS B TIOJIb30BATEIBCKOM MEHIO,
RENGIVEANYd parameter]

NHaukaTop ypoBHS BBIXOJHOTO TOKAa OTOOpa)KaeT OTHOIIEHHE TEKYIIETO BBIXOIHO-
r0 TOKa K YCTAHOBJICHHOMY OTPaHHUYE€HUIO BHIXOJHOTO TOKA.

Nuaukatop ypoBHS BRIXOAHOM MOIITHOCTA OTOOpakaeT OTHOIICHUE TEKYIIEH BbI-
XOJIHOM MOIIHOCTH K MPOU3BEICHUIO YCTAHOBJIEHHOT'O BBIXOIHOTO HAIMPSIKEHUS U yCTa-
HOBJIEHHOT'O OIPaHUYEHUS BBIXOJHOTO TOKA.

[{BeT mo0Cchl MHAUKATOPA 3aBUCUT OT 3HaYeHus. Eciu oTHomenue meHee 50% mo-

Joca UHAMKaTopa 3ejeHas, Boiie 50% - jxenras, Bbiiie 75% - KpacHasl.
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2.2.9 VA display

[Io yMOT4aHUIO MMapaMeTp IMOJIb30BATEIBCKOIO MEHIO YCTaHOBJICH B 3Ha-
YCHUC m . HpI/I 9TOM 3HAUCHHHU HAIIPSKCHHUC U TOK HAa OCHOBHBIX JUCINICAX 0T06pa>1<a—
IOTCS B COOTBETCTBHU C 11.1.4.2. I/IHI[I/IKaHI/ISI YCTAHOBKH HAIIPAKCHUA U TOKAa OCYHICCTBIIA-

CTCA Ha NJUCIIICAX HAIIPSXKCHUSA U TOKA.

Korna mapamerp mnonb3oBaTenbckoro MeHio VAYGINWEY ycTaHOBIIEH B 3HA4Y€HHE
, IUCILIEN HANPSDKEHMS U TOKA BCErla 0TOOpakaroT u3MepeHHble 3HaueHus ¢ ALILL
Ha nucmnee 4d Bcerma otoOpakaloTcsl YCTaHOBJIGHHbBIE 3HAYCHUS HANPSDKCHUS U

TOKaA. I/IH,ZII/IKaHHH YCTAaHOBKH HAIIPAKCHUSA U TOKA OCYHICCTBIIICTCA HA 4d JAUCIIICC.

Ecnu mapameTp mo0JIb30BaTENbCKOTO MEHIO YCTaHOBJICH B 3HAaY€HUE
, TO BMECTO JIMCIUICEB HANpsDKEeHUs, Toka W 3d qucruiess 0ToOpaaroTcs TpauKu
HanpspbKeHus U Toka. ['paduk HanpshkeHUs: 0ToOpa)xaeTcs 3€J€HBIM LIBETOM, a Tpa UK TO-
Ka KpacHbIM. O0111e ydyacTku TpauKOB HANPSHKEHUS M TOKa 0TOOpaXaroTCsl MypITypHBIM
L[BETOM.

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

HacTpoiika 1eHsl 1ejieHus OCer HANpPsHKEHUs, TOKA U BPEMEHU OCYILIECTBIIAETCSA B
HosH30BaTEBCKOM Meto: napaverps: [N, M G rah cell timel

[TapameTp MoAB30BATEIBCKOIO MEHIO MO3BOJISIET HACTPOUTH PEKUM
orobpaxenus rpaduxa )8 mm [X8.

B 3nauenun 0TOOpa)KkaroTCsl a0COJIIOTHBIE 3HAUEHUS HANPSIKEHUS, TOKA U HOJb
BEPTHUKAJIBHON OCH HAXOAUTHCS BHU3Y 30HBI OTOOpakeHus rpaduka.

B 3Hauenuu 0TOOpakaroTCsl OTHOCUTENbHbIE 3HAUEHUS HANpPSDKEHUs, TOKA U
HOJIb BEPTHKAIBHOM OCH HAXOAUTCS B CEpEMHE 30HbI 0TOOpakeHus. B aTom pexume, Ko-
raa rpaduK OpOXOJIUT HayaldbHYIO (HYJIEBYIO) TOUKY OCH BPEMEHH, 3alIOMUHAIOTCS 3HAYE-
HUS HaNpsDKEHUs, TOKA U Jlajiee 0TOOpakaeTcsd MX MU3MEHEHUE OTHOCUTENIBHO ATOT0 3Ha-

YCHUA.

2.2.10 @yuxyus moxosoti 3awumst "Tpueeep"

B ucrounuke nuranus peanu3oBaHa QYHKIUS TOKOBOW 3amuThl "Tpurrep" — aBTo-
matrueckuii nepexoy B pexkuMm Off mpu nepexone B pexum CC.

[Tpu mpeBbIlIEHNH 3aJaHHOTO TOKAa MCTOYHUK MUTAHUS aBTOMATHYECKU MEPEXOUT

B pexxum CC, npu 3ToM ecnu ¢pyHkius "Tpurrep" akTuBHA, TO Yepe3 3alaHHOE MOJIb30Ba-
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TEJIeM BpeMsl HCTOYHHMK MUTaHUs aBTOMaTHyecku nepexoaut B pexxum Off (marpyska ot-
KJIFOHaeTCs).

[Tpu aBTomMaTHyeckoM mepexone u3 pexkuma CC B pexum Off Ha qucnnee pexnma
MHTaeT HaIIHUCh -, uHpOpMUpYs O cpabaTbiBaHWU 3amuThl. [ cOpoca MHIUKAIMN
HEOOXOIMMO MOKPYTUTH YHKOZEP TOKA.

Hacrpoiika ¢ynkuun "Tpurrep” ocymiecTBIsI€TCS B IOJIB30BATEIbCKOM MEHIO U
UMEeT JIBa MapaMeTpa: "ATRG time, ms)

OIIpeseNseT Yepe3 Kakoe BpeMs nocie nepexona B pexxuM CC ucrou-
HUK TuTaHus repeiaer B pexxum Off (oTkimounT Harpysky).

Hacrpoiika BpeMEHHOTO mapameTpa HeoOXOAuMa [T UCKITIOYeHUs "OXKHBIX" cpa-
OaThIBaHUI 3alIUTHI IPU MOAKIIOYCHUH YCTPOMCTB C OOJIBIIMMHU BXOJHBIMH €MKOCTSIMHU
IpU 3apsijic KOTOPBIX HCTOYHUK MUTAHUS KPATKOBPEMEHHO MOXKET MEPEXOJUTh B PEXKHUM

CC.

HpI/IMCpHOG BpCMA 3apdada CMKOCTH B MHUJUIMCCKYHIAX tmp MOXKHO OIIPCACIINTDL IIO

dbopmyie:

rane U —HanpsbkeHre YCTaHOBJIEHHOE Ha BBIXOJIE HCTOYHUKA MUTAHUsS B BoyibTax, C
— BXOJIHasi €MKOCTh ycTpoiicTBa B Muwumpapanax (mukpodapaast x1000), | - yctaHoB-
JICHHOE OTpaHWYEHUE TOKA B aMITepax.

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

yerns L,

2.2.11 3awuma om nepenonrocoexu

BbIxo/1 nCTOUYHMKA MTUTaHUSI MOKET BBIJICP>KUBAThH 0€3 MOBPEKIACHUS HAIPSHKCHHE
00paTHOM MOJSPHOCTH.

3ammura OT MePernoTOCOBKH OTKIIFOUAET BBIXO]] ICTOYHUKA MUTAHUS MPU HATUIHH
Ha BBIXOJIC ICTOYHUKA IMTUTAHUS HAMPSDKEHUS 00paTHOM MOJIIPHOCTH aMILUTHTYIO0U OoJiee
0,6-0,7B.

BxroueHue 1 BBIKITIOUSHHE 3aIUTHI OT MEPETIOTIOCOBKH OCYIIECTBIISCTCS B TIOTb-
30BaTEIbCKOM MEHIO TTapameTp .

[Tpu cpaGaThIBaHWY 3aIIUTHI U OTKIFOUEHUHU BBIXOJIa HA JUCILICE PEKUMa C YaCTO-
To# mpumepHo 1 ['1 MuraeT HaAIMCH - Ecnu Ha BBIX0/1e NCTOYHHKA TTUTAHUS TIPUCYT-
CTBYET HaNPsOKEHHE 00paTHOM MOJIIPHOCTH, TO HAAIMKUCHh MUTAET C YaCTOTOW MPUMEPHO
2T
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I[J'ISI C6p003 HMHIWKAaIIu H€O6XO,Z[I/IMO IMOKPYTHUTB SHKOACP TOKA.

2.2.12 Brokuposka usmeneHus napamempos

HacTtpoiika 6;10KHpOBKH M3MEHEHHSI 3HAUCHUH YCTAaHOBJICHHOTO HAMPSHKCHHSI U TO-
Ka OCYILECTBISETCS B II0JIb30BATEIECKOM MEHIO IIapaMeTp Rt 0.

OyHKIIMOHUPOBaHUE OJOKUPOBKH B 3aBUCIMOCTH OT BEIOPAaHHOT'O 3HAUCHUSI:

- OJIOKMpPOBKaA BCET/1a HCAKTHBHA,;

- OJIOKMPOBKA aKTUBHA KOT/Ia BBIX0 UCTOUHMKA BKITIoUeH (peskuM CV mmu CC);

- OJIOKMPOBKA aKTUBHA BCET/IA.

Jliig akTUBaMK OJIOKWPOBKY JJIUTENIbHBIM Ha)KaTUEM 3HKOJIEpa HAIPsKEHUST HE0O-
xoaumo napametp [Kejglef sl iR fTi[qY ycTaHOBUTE B 3HAYCHUE , a IapaMeTp

VAR sJleId(qfy yCTaHOBUTE B 3HaYCHHUE [Ofj .

Korna 610xkupoBKa akTUBHA Ha AUCILIee (PYHKIMI 0TOOPa)KaeTCsl HaIlIUCh .
ITpu paboTre MCTOUHUKA MUTAHUS 110 ANTOPUTMY (IIPOrpaMMe) M0JIb30BaTENs, CTaTyC

6JIOKI/IpOBKI/I OIIPCACIIICTCA HpOI‘p&MMOﬁ.

2.2.13 Komnencayus conpomusienus npo8oooa

HcTtounnk muTaHuss uMeeT QyHKIIUIO MPOTPAMMHON KOMITEHCAIIUHA COTIPOTHUBIICHUS
IPOBOJIOB.

Ha ocHoBaHuM 3a1aHHOTO WJIK BBIYUCIICHHOTO COMPOTUBIICHUS MTPOBOJIOB UCTOYHHK
MUTaHUS B PEKUME PEATBHOTO BPEMEHH PACCUYUTHIBACT M BBOJIUT HEOOXOIMMBIC TTOTIPABKU
B KaHajbl [IAIT u ALIII.

MakcuMaibHOE BBIXOJIHOE HAIPsHKCHHE MCTOYHUKA MUTAHKS C Y4ETOM KOMITCHCH-
pytoieii BosbT 106aBku 30,5B.

Hacrpoiika conpoTuBiIeHNs MPOBOJIOB OCYIIECTBIISIETCS B MOIB30BATEILCKOM MEHIO
rapameTp . [Ipu 3TOM MMeeTcst BO3MOKHOCTh KaK PyYHOU YCTaHOBKH
3HAYCHHSI COMTPOTHUBIICHUS IMPOBOJIOB, TAaK U aBTOMAaTHYECKOTO U3MEPCHHSI.

JlJiss aBTOMAaTUYECKOTO W3MEpPEHHs] HEOOXOIUMO B IOJIH30BATEIHCKOM MEHIO BHI-
Opath mapameTp , MOJIKJIFOYUTHh TPOBOJIA K MCTOYHUKY TUTAHUS H
3aMKHYTh UX CO CTOPOHBI Harpy3ku. KpaTkoBpemeHHO Haxarh kHomky Off/On, mpubop
NIEpPEHIET B PEXKUM U3MEPCHHSI CONTPOTHUBIICHHS MPOBOAOB. Ha BpeMsi m3MepeHus BMECTO
3HAYCHMS MMapaMeTpa MHUTaeT HaIlUuTh , 0 OKOHYAHUHU HM3MEPEHUs U3MEPEHHOE CO-

IMPOTUBJICHHUC ITPOBOAA aABTOMATHUYCCKN YCTAHABJIMBACTCA B KAYCCTBC IMapaMETpa Wires re-

sistance, mQf
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BHUMAHHWE! Bo BpeMsi aBTOMaTUUE€CKOTO U3MEPEHHMS COMPOTUBIICHUS MPOBOJIOB
yepe3 HUX MPOTEKAeT TOK OKoJIO 1A, pa3MbIKaTh IPOBOJIA BO BPEMSI UBMEPEHUS HE IOy C-
kaetrcs. [Ipu pasMbIKaHUM MPOBOJOB BO BPEMsS TECTA HA HUX BO3MOXHO IOSIBJICHUE Ha-

npspbkeHus 10 10B.

2.2.14 Qunomp omoobpasicenus pexcuma CC

s camxenns "npedesra” naankanuu Ha rpanuie pexxumoB CC/CV B nctouHmKe
nuTanus peann3oBad ¢uibTp peskuma CC. OH ompenenser 3aepKKy U3MEHEHHs UHIH-
Karuu npu nepexogax mexay pexkumamu CC u CV.

JlaHHbBIH GUIBTP OKA3bIBACT BIUSHUE TOJIHKO HA WHAMKAITHUIO.

Hactpoiika nmocTostHHOM BpeMeHU (UIbTpa OCYIIECTBISETCS B MOJb30BATEIBCKOM

Sk dFilter of CC mode, msp

2.2.15 Buewnue nunuu 6xo0a u 8vixooa

Haunnas ¢ pesusun HW 261, B ICTOYHHKE MUTAaHUS UMEIOTCS U30JIMPOBAHHBIC Ue-
pe3 onTonaphl JIMHUU BXOJla M BBIXOJIa, BRIBEJICHHBIC HA pa3beM IU(POBOro KaHada (CM.
n.2.4).

Korna mapameTp Mmosb30BaTelIbCKOrO MEHIO B 3HAYCHUU (8§, JIMHUS
BXOJIa aKTHBHA W TOJIOKHUTEIHHBIA (DPOHT BKITFOUYACT/BBIKJIFOYACT BBIXOJ, JTHOO 3aITycKa-
eT/0CTaHaBIMBACTCSA Mporpammy T.e. ayomupyer kHonky Off/On. AxTuBHBINA CHUTHANI JIO-
rudeckas | HanpspkeHueM 3-5B, BX0aHOM TOk He 6ostee SMA.

Korna mapameTp moJjib30BaTeIbCKOr0 MEHIO B 3HAYCHUN 8§, JINHUS
BbIX0/Ja akTUBHA. Eciin mcrounuk nutanus padoraer B pexkume CC wmm CV, TO BBIXOJ
3ambikaeTcst Ha TuHUI0 GND uepes pesuctop 100 Om. MakcumanbHbI KOMMYTHPYEMBIN

ToKk 10MA, MakcuMallbHOE HanpsiKeHue Ha BoixoAe +15B u -5B.

2.2.16 Buibop u ycmanoexka npecemos, 8b100p npocpammol

B ucrounnke muTaHus UMEIOTCS YEThIPE STUSHKH JUTSI COXpaHEHUs MPECEeTOB Harpsi-
YKEHUS U TOKa.

Jlyist paboTHI ¢ MpeceTaMu MmapaMeTp MOJIb30BATEIIHCKOTO MEHIO
JOJDKEH OBITh YCTAHOBJICH B 3HAYCHHE :

JIJis BXoJa B PSKHUM BbIOOpAa M YCTaHOBKH IPEeCeTOB HeoOXxoaumo B pekume Off
HaXXaTh M YICPKUBATh SHKOJICP HAIIPSKCHUSI.

[Tpu BXOz€ B pe)KUM BBIOOPA U YCTAHOBKH IIpeceToB Ha aucruiee 4d oToOpaxaroTes:

- TeKy1uue 3HaueHus npeceros M1-M4;
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- 3HAYEHHE MapaMeTpa MoJIb30BaTeIbCKOTO MEHIO PRG ;

- MyHKT BbIX0J1a U3 pexnma EXit.

Beibop sueiiku mpecera, mporpaMMbl WM ITyHKTa BbIxoaa EXit ocymectBisiercs
BpaIlleHHEeM DHKOJIepa HaIPSHKCHHUS.

Jlns 3amucu mpeceTa HEOOXOJAMMO BBIOpAaTh COOTBETCTBYMONIYIO siueiiky M1-M4 u
Ha)KaTh YHKOJICP HAMPSKCHHSI.

Jlnst BeIOOpa (TIpUMEHEHUs) mpeceTa HeoOXOIUMO BBIOPATh COOTBETCTBYIOIIYIO
sueiiky M1-M4 u naxats kHonky Off/On. HampsbkeHre u TOK yCTaHOBSITCS B 3HAYCHUS
npeceTa U MPOM30MIET aBTOMAaTHICCKUI BBIXOJI U3 PEKMMa BHIOOpA M YCTAHOBKH TIpece-
TOB.

Jliis BeIOOpa mporpaMMbl HEOOXOAMMO BRIOpaTh COOTBETCTBYIOMIee 3HaueHne PRG
u Haxath KHOmMKy Off/On, mpu 3TOM BBIOEpPETCS COOTBETCTBYIOIIAS MporpamMma H Ipo-
U30M/IeT BBIXOJ W3 peXuMa BbIOOpa M YCTaHOBKHM IpeceToB. Eciu BBIOpaHO 3Ha4YCHHE
PRG Off, To pexxum paboThI 10 IPOTrpaMMe OTKITFOYAETCS.

Jlisa BbIXOAAa M3 pekuMa BbIOOpAa M YCTAHOBKHM IIPECETOB HEOOXOAMMO BBHIOpATh

nyHKT EXit u Haxats kHonky Off/On.

2.2.17 @ynxyus pabomsi no npoecpamme

VIcTOYHUK TUTaHHSI MOKET paboTaTh 1Mo mporpamMme (aIropuTMy) TOJTB30BaTEIS.

Hanucanue nporpamMMbl U 3arpy3Ka €¢ B HICTOUHUK MMUTAHHS OCYIIECTBISETCS C UC-
TI0JIb30BAaHUEM MHTETPUPOBaHHOM cpensl paspadboTku (IDE) HybridPowerCoder, moapo6-
HEe CM. IOKYMEHT /Ipocpammuposanue ucmounuxos numanusi E-core.

B UCTOYHUMK MUTAHUS MOXKET OBITh 3arpy»eHo 10 YeThIpex mnporpamm. Ilpu co3ma-
HUM TIPOTPaMMBI €l TPHCBaMBACTCS KOPOTKOEC Ha3BaHNWE Ha OCHOBAHWH KOTOPOTO OHA BBI-
oupaetcs.

Bb10op mporpamMmbl OCYILIECTBIISICTCS B TOJIb30BATEIILCKOM MEHIO Mapamerp
U B peKUME BbIOOpa M YCTAHOBKH MPECETOB CM. pazzen 2.2.14.

B kauecTBe 3HaYCHHS IMapameTpa oToOpakaeTcss Ha3BaHHWE BBIOPAHHOW
IPOTPaMMBbI, 3HAUCHHE o3Hauaer, uto (yHKIWs He akrTuBHa. Haxmuco MY, re N -
grciio ot 1 10 4, oroOpakaeTcs KOT/a siueiika mycTa U B Hee He 3alucaHa mporpaMmma.

Kornma BeiOpaHa paboTa mo mporpamme M3MeHseTcsi HazHaueHue kHomku On/Off,
KHOIIKA HE BKJIFOYACT/BBIKIFOYACT BBIXOJI, & 3aITyCKaeT/OCTAaHABIMBACT BHIOPAHHYIO TPO-

IrpamMmy. Bxirouenue BbIXOZld OCYHICCTBIIICTCA KOMAaHAAMH B IMPOIrpaMMC, BBIKJIHOUYCHHC
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BBIXOZIa TIPM OCTaHOBKe Tporpammbl 1o kHomke On/Off wmm mo ycmoBusim camoit mpo-
IPAMMBL.

Korna BriOpana pabota mo mporpamme (mapameTp MOJIb30BaTEIbCKOTO MEHIO
el He [8lfj ) , Ho mporpaMma He 3amylieHa Ha auciiee GyHKIMI oToOpaxkaeTcs HaJuCh
. JIns 3amycka nmporpammbl HeoOxomumo Haxats kHonky On/Off.

Korna mporpamMma BbINOSIHSETCS Ha Auciuiee (QyHKUUH OTOOpa)kaeTcsl HaAIUCh
. st octaHOBKM MporpamMMbl HEOOX0 MO HaXkaTh kHonKy On/Off.

[Tpu paboTe MCTOYHUKA MO MPOrpPaMMe BBITIOIHAIOTCA BCe (YHKIIMH M HACTPOUKHU
MCTOYHHKA MMUTAHMS, JOCTYIIHA PETYJINPOBKA NAPAMETPOB C UCIIOIb30BAHUEM SHKOIEPOB.
ITporpamMma pabotaer B (HOHOBOM pEKUME U JONOJHAET OCTaJIbHbIE (DYHKIUU UCTOYHHUKA
IIUTaHUS.

2.2.18 3awuma om nogvluieHHO20 HANPAMNCEHUS, MOKA U MeMnepamypbl

M cToyHMK nuTaHus ¢ 4aCcTOTOW NMpuUMepHO 3 kI'Il aHamM3upyeT BBIXOAHBIE HANPS-
YKEHHE U TOK, €CJIM OHH IIPEBBIIAIOT yCTAaHOBIJICHHbIE 3HaYeHUs Ha 0,5B m 0,5A coortBet-
CTBEHHO, TO HAarpy3Ka aBTOMAaTHYECKH OTKJIFOYAETCs, IPY ITOM Ha JUCILIEE PEKUMa MUTa-
€T Ha/IIIACh - (peBbIlLICHUE HAIPSKEHUS ) UITH - (IpeBbILLIEHUE TOKA).

[Tpu npeBbIlIEeHNN TeMIEPATypbl TEIIOOTBOAA JIMHEHHOTO perynstopa Beie 75 °C
Harpy3ka aBTOMaTHYECKH OTKJIIOYAETCs, a Ha JUCIUIEE MUTAET HAAMKCh - . Ha Bpewms
OXJIQXKICHHSI TUHEHHOTO PETyisaTopa 10 TeMreparypsl 55 °C MHAMKATOp MUTACT C 4acTo-
TOM mpumepHOo 2 'l U yCTaHaBIMBAIOTCA MaKCUMallbHble 00OpOTHI BeHTHIATOpaA. llpu
CHWDKEHUM TEMIIEpaTypbl BEHTWISATOP OTKIKOYAETCS W WHIAUKATOP MHUIAeT C YacTOTOU
1 I'n, maguupys cpabaThIBaHUE 3AIUTHI.

Jlnst cOpoca MHAMKAIMK HEOOXOAMMO TTOKPYTHTh YHKOJIEP TOKA.

2.2.19 O noepewnocmsix u noocmpotixe 8bix00H020 Hanpsicenus no AL[TT

B cooTBercTBHM C anropuTMOM pabOThl HCTOYHUKA MUTaHMs B pexxume CV Ha auc-
1iee HaMpsHKEHUS OTOOpakaeTcsl BOCTIPOM3BOJIMMOE 3HAYEHUE HANPSDKCHUS, J1ajiee OHO
MMEHYETCSl 3a/laHuE€ Ha HampsbkeHwe. Ha ocHOBaHWM 3aJjaHusl HA HANPSDKEHUE C yYETOM
Macitadupyromux kodpdunnentor u nomnpaBok I[AIl mukpokontposiep ¢opmupyer
OTIOPHOE HAMPSDKEHUE JJII CTaOMIIM3aTOpa HAPSIKEHUS.

HcTtruHHOE 3HAYEHUE HANPSKEHUE HA BBIXOJ€ UCTOUYHHKA MUTAHUS OTIMYAETCS OT
3aJlaHus HAa BEJIMYMHY MMOTPEIIHOCTH BOCIIPOU3BEICHUS HANPsKEeHus (cm. 1.1.2).

Hanpsxenue Ha BbIxo/ie UCTOUHKMKA UTaHus udmepsiercsa ALl mokazanust KoTopo-
ro OTJIMYAIOTCS] OT UCTUHHOTO 3HAYEHUS BBIXOJAHOTO HAIPSDKEHUS] HA BEJTMYUHY MOTpelll-

HOCTH U3MEPEHUs HanpspkeHus (cM. 1m.1.2).
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Hanpumep, ycranosieHo 3ananue Ha Hanpspbkenue 10,000 B, uctuHHOE 3HaueHHE
BBIXOJHOTO HampspkeHus 9,995 B, aGcomoTtHOe 3HaueHue morpemHocTu kanama [[AIT
5 MB. Tlokazanms ALl 9,985 B, aGcomoTHOe 3HaueHue morpenrtHocTH kaHaiga AIII
-10 mB.

Takum oOpa3om Bo3HMKaeT cutyanus korjaa ycranosieno 10,000 B, a AIIII moka-
3piBaeT 9,985 B u BO3HHMKaeT MHEHHUE, YTO HA BBIXOJIE YCTAHOBICHO HEBEPHOE HaIpsiKe-
HUE U TpeOyeTcs ero moAcTpouTh 4To0bl moka3zanus Al 6smum 10,000 B. dakTudecku
e Takas MOJACTPOMKa YBEIUYUT aOCOJMIOTHYIO MOTPEITHOCTh BOCTIPOU3BECHUS BHIXOIHO-
ro HANpsHKCHUSL.

Tem He MeHee nokazanus kanana ALl MoryT ObITh UCHIOJIB30BAHBI JJIsS TOICTPOM-
ku kaHana [{AIl ITockonbky BenmuuuHbl abcontoTHOM norpemHoctr ALIT u AT sBns-
I0OTCSl HE3aBUCHUMBIMHM CITyYallHBIMU BEJIWYMHAMHM B HCTOYHUKE MHUTAHUS pealu3oBaHa
(GyYHKIUS TOJCTPONKH BBIXOJHOTO HAIPSHKEHHS C MCIOJIb30BAHUEM CTATHCTUYECKUX Me-
TOJIOB.

Bxrouenue GyHKIMM MOACTPONKY BhIX0AHOTO Hanpsbkenus no AL ocymectis-
€TCs B IIOJIB30BATEIILCKOM MEHIO ITapaMeTp . BxroueHne nanHoi pyHKIUN
YMEHBIIIAET MOTPEIIHOCTh BOCIPOU3BEICHUSI HAMPSDKEHUST B YCTAHOBHUBIIEMCS PEXKHUME,
OJIHaKO J100aBisAeT "K0ye0aTeIbHOCTH" MEPEXOTHOMY MPOIECCY U MOXKET OBITh HEXela-

TCIBbHBIM IIPH pa60Te I10 IIporpamMme 1pu 9aCTOM U3MCHCHHUHU BbIXOAHOI'O HAITPSAKCHUA.

2.2.20 IlapannenvHoe u nociedosamenbHoe COeOUHeHUe UCTOYHUKOB NUMAHUS

JIaHHBIN UCTOYHUK MUTAHUS JOMYCKAET NMapalIEIbHOE U MOCIIEI0BATEIBHOE COEqU-
HEHHUE ¢ TAKUMH KE WU JIPYTUMHU HCTOYHUKAMH ITUTAHUS.

[TapamiensHOe COSAMHEHUE BBITIONHACTCS OOMICTIPUHSATHIMUA CIIOCOOAMH  Iapaj-
JICTEHOTO COSIMHECHHS JTaOOPATOPHBIX HCTOYHUKOB MTUTAHMS, IPU 3TOM HE PEKOMEHTYETCSI
COCIMHATH UCTOUYHUKH MUTAHUS HAa BBIXOJHBIX KJIEMMaX, COCIUHEHUE JOJKHO OCYIIECTB-
JSTHCSI HA HArpy3Ke.

[Tpu mocnenoBaTeIbHOM COSAMHEHHH HEOOXOAMMO OTKIIIOUUTH 3alUTy OT Mepero-
JIFOCOBKH JTAHHOTO MCTOYHHKA TMTAHUS MIPH 3TOM OTPAaHUYCHUE TOKA, YCTAHOBJICHHOE Ha
JIPYTHX UCTOYHUKAX MTUTAHWS, HE JOJDKHO MIPEBHIIATh YCTAHOBIIGHHOES OTPAaHUYCHHUE TOKA
JAHHOT'O MCTOYHHKA MHUTAHHWS, a UCIOJb30BAHNE MCTOYHUKOB MUTAHUS 0€3 OrpaHHYCHUS
TOKA HE JIOMYCKaeTCH.

[Tpu mocenoBaTeIbBHOM COSIUHCHHUH JIBYX JAaHHBIX MCTOYHUKOB MUTAHMS 3aIUTY
OT IEPETOIIOCOBKU JOCTATOYHO OTKIFOYHTH TOJHKO Ha OJHOM HCTOYHHMKE MHUTAHUS, MTPH

ITOM IS TIOAKJIIOUEHHS HAarpy3Ku HeoOxonumo cHavana repeBectu B pexunm 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.

2.2.21 Buiknouenue ucmouynuka numamust

BBIKIIOYCHME MCTOYHHKA MMUTAHUS HEOOXOAMMO BBINOIHATE B peskume 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 BhIKIIIOUUTCS (TmoracHeT LCD), He panee yem uepe3 3-5 cekyHI.

2.2.22 3amena npedoxpanumens

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

B HOpMaIbHBIX YCIOBUSIX MPEIOXPAHUTENH HE JIOJDKEH NEPEeroparb, OJHAKO B CIY-
Yyae 3HAYMTENIbHBIX OTKJIOHCHHH IMUTAOIIECTO HAIPSKEHUS BO3MOXXHO TEpETrOpaHue Ipe-
JIOXPAHUTEIS, O UM CBHACTEIIBCTBYET OTCYTCTBHE BKIIOUCHUS NCTOYHUKA TTUTAHUSI.

JIJst 3aMeHBI IPEAOXPAHUTEINST HEOOXOAMMO BBIKITIOUNTh UCTOYHUK IMUTAHUS U BBI-
*71aTh He MeHee 30 CeKyH] Mociie 4Yero, u3Bjedb Kabelb MUTAHHS W3 pazbeMa MUTAHUS
MCTOYHUKA TUTAHUA, U3BJICYbh OTCEK MPEAOXPAHUTENS M 3aMEHHUTHh MPEeIOXpaHUTENhb, Ha-
xonsmuiics B kiurice. [Tociae 4ero ycTaHOBUTh OTCEK MPEIOXPaHUTENSI 00paTHO B pa3beM

U IIOJKJIFOUYHUTDH KaOeJb MUTaHHus.

2.3 [leiicTBUSI IPH HEUCIIPABHOCTHAX

2.3.1 Ilpu neperopanuu mpenoOXpaHUTeNsi HEOOXOIMMO 3aMEHUTh €ro B COOTBETCT-
BHUHM ¢ 11.2.2.22. Ilepea BKIIOUCHHEM MCTOYHHMKA ITUTAHUS TTOCJIC 3aMEHBI TPEI0XPaHUTEIS
HEOOXOMMMO YOEIUTHCS, YTO TapaMeTpPhl MUTAIONICH CETH COOTBETCTBYIOT TPEOyeMbIM
3HAYCHHSIM.

2.3.2 Ilpu oOHapyXeHWH aHOMaJbHON PabOThl UCTOYHHUKA MUTAHUS HEOOXOIUMO
HE3aMEJIUTEIHHO €T0 BBIKIIOUNThH BBIKIIIOYATENIEM MUTAHUS U OTKIIOYUTH Kabenb mura-
HUSL.

2.3.3 JIns rapaHTUWHOTO W MOCJIETapaHTUMHOrO PEMOHTA UCTOYHUKA MUTAHUS HE-

00X01MMO 00paTUTHCS K MPEAIPUITHIO-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.

Pa3zbeM 1iudpoBoro kaHajaa HaXOUTHCS HA 3a/lHEN NaHEJIM UCTOYHUKA ITUTAHHUS.

[TapameTpsl IuppoBOro 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-

pPOBOTO KaHaJIa MPETyCMOTPEH BBIXOJ MHUTAaHHWS 5B ¢ MaKCHMalbHBIM TOKOM HArpy3Kd
20MA.

Tabnuna 4. Onucanue BbIBOIOB IU(POBOTO KaHaja

Homep Onucanue

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

OO N0 WIN

2.5 OoHoBenue Bcrpoennoro 11O

WcTOuyHUK MUTaHUS MMEET BCTPOCHHBIN 3arpy3udK Ui OOHOBIIEHUS BCTPOCHHOIO
nporpammHoro obecrnieduenus ("mpommBku"). [y OOHOBICHHS MPOIIMBKU HUCIIOIB3YETCS
nporpamma Stm32FlashLoader v1.3 uinu HOBee pa3pabotku E-cOre m amamrep aist moj-
KkitoueHus uctounuka nuranusd K 1K, IIporpammy oOHOBIEHHUS MPOIIMBKHU KEIATEIBHO
3amycKaTh OT MMEHU a]IMUHUCTPATOPa U BCE HEUCIOJIb3yeMbI€ TPOTrPaAMMBbI 3aKPHITh.

B ucTOuHMKE NMHUTaHUS yCTAaHOBJIEHHI ABa MUKpoKOoHTposuiepa (MK): ocHOBHOM,
YIPABISIOMUN UCTOYHUKOM THTaHHS, W JOMOJHUTENbHbIN, ynpasisoommii LCD (LCD

npaiisep). Kaxxnpiii u3 MK nmeer coOCTBEeHHBIH 3arpy34HK.

22



[TonkmroueHue aganTepa K MCTOYHUKY MMUTAHUS U BXOJ B PEKUM OOHOBIIEHUS IMPO-
IIIUBKH CJIEYET BBITIOJHSTH B CJICIYIOIIEH TTOCICIOBATEIHHOCTH:

a) €CITM UCTOYHUK MUTAHWS BKIIOUCH, BEIKITIOUNTH U BEDKIATh HE MeHee 10 cexyH;

0) moaxiroYuTh agantep kK USB u HICTOUYHMKY MTUTaHUS;

B) /I 0OHOBJIEHUA "MpoiuBKU" ocHOBHOrO MK Ha)kaTh W yJepKUBATh SHKOJCD
TOKa, j1s1 oOHoBIeHus "mpomuBku” LCD npaiisepa kaonky Off/On:

') BKIIOYUTh UCTOYHHMK TuTaHus, Ha LCD otoOpasutcs Haamuch boot PS-3010P3
st ocHoBHOro MK 1 boot LCD mist MK LCD npaiisepa.

1) 3anyctuTh nporpammy Stm32FlashLoader.

OOHOBJIEHHE MPOIIUBKA HEOOXOAUMO BBINOJIHATH B CJIEIYIONIECH MOCIEeI0BaTEIbHO-
CTHU:
a) B BBINA/IAIOIIEM CIIHUCKE aHEIN HHCTPYMEHTOB BbIOpaTh COM mopT, Ha KOTOPBIN

YCTAaHOBMJICS aIaliTEP, YCTAHOBUTH CKOPOCTh mopta 9600.

/

Haxxatp kHOIIKY a

0) mpoBepUTH, YTO B MOJIAX HACTPOWKM YCTAHOBIICHBI CIEAYIOIINE 3HAUYCHUSA, PU
HEOOXOMMOCTH YCTAaHOBUTD UX:

st ocHoBHoro MK

Start addr 0x8008000

End addr 0x807f7ff

Size page 2048

st MK LCD npaiisepa

Start addr 0x8004000

End addr 0x800efff

Size page 1024

B) BbIOpaTh (haiisl JaHHBIX (MPOIIMBKY);

') HaXXaTh KHONKY 3amuch U MOJATBEPAUTH JACUCTBUE, MOCIE YEr0 HAYHETCs] OOHOB-
JICHUE TIPOIITUBKH O XOJIe Tpoitecca 0yaeT nHGOPMUPOBATH 1mojie X0/ mpolecca;

1) 00 ycriemrHoM okoHYaHUU oOHOBIeHUs [IpommBku Oyner coodiieHue, B cirydae

BO3HMKHOBEHUS OIIMOKA HEOOXOAMMO NEPE3anyCTUTh POrpaMMy U MOBTOPUTH MPOLIUB-

Ky,
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e) nocie ooHoBieHus [IpommBKY HEOOXOAMMO Ha MAaHEIM MHCTPYMEHTOB HAXKaTh
KHOIIKY J

) BBIKJIIOYMTh UICTOYHUK IMUTAHHUS.

[lepen BKIIOUEHHMEM HMCTOYHUKA MUTAHUS MOCIE OOHOBJIEHMS MPOLIMBKH HEOOXO-

JIUMO BbDKAATh HE MeHee 20-30 cexyH.

3 XPAHEHUE

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

MBIX, 3allIUIIICHHBIX OT aTMOCCpCpHBIX 0CaJKOB ITOMCIICHUAX.

3.2 YcnoBus XpaHEHUS:

- TeMIepaTypa okpyxatrouieit cpensl ot 1 10 40 °C;

- Bl1aXXHOCTh Bo3nyxa ot 0 10 80% 6e3 oOpazoBaHus KOHIEHCATA.

Jlonmyckaercss XxpaHEeHHEe UCTOYHMKA MUTaHUsA npu Ttemmneparype oT muHyc 40 °C B
TeueHue He 0osee 14 cyTok u 001Iei TPOOKUTENHHOCTBIO HE 00s1ee 60 CyTOK.

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

4 TPAHCIIOPTUPOBAHUE

4.1 TpancnopTUpOBaHHE UCTOYHHMKA MUTAHUS JOJDKHO BBINOJHATHCS TPAHCIIOPTOM
J1000T0 BUA B KPBITHIX TPAHCIIOPTHBIX CPEICTBAX.
TpancriopTUpOBaHUE B cCaMOJIETaX JOJKHO OCYIIECTBISITECA B TEPMETU3UPOBAHHBIX

H OTaIlJINBaCMbIX OTCCKax.

5 MEPBI BE3OITACHOCTH

5.1 McroyHuk nuTaHusi HE MPEeJAHA3HAYEH JJIsl UCHOJIb30BAHUS JIMIAMU (BKJIHOYast
JeTel) ¢ MOHMKEHHBIMU (PU3NYECKUMU, CEHCOPHBIMU WM YMCTBEHHBIMU CITIOCOOHOCTSIMU

WJIA IIPHU OTCYTCTBUH Y HUX JKU3HCHHOI'O OIIBITAa UJIN 3HaHHﬁ, €CJI1 OHU HE HAXOIsATCA IO
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OPUCMOTPOM WJIM HE MPOUHCTPYKTUPOBAHBI 00 MCIIOJIb30BAHUU UCTOYHHUKA MUTAHUS JIU-
IIOM, OTBETCTBEHHBIM 3a UX O€30MaCHOCTb.

Jletn nOMKHBI HAXOAUTHCS MO MTPUCMOTPOM ISl HEAOMYIIEHUS UTP C UICTOYHUKOM
MATAHUS.

5.2 Ucnonb3oBaHre UCTOYHUKA MUTAHUS JOJHKHO OCYIIECTBISITHCS KBATU(MUIIUPO-
BaHHBIM TIEPCOHAJIOM, YMEIOIIUM T0JIb30BaThCSl KOHTPOIBHO-U3MEPUTEIbHBIMU TTPUOOpa-
MH U U3YUYHBIIMM HACTOSIIEE PYKOBOJCTBO.

5.3 Bo Bcex yCIIOBUSIX KCIUTyaTalluy U3/IEIUs, 34 UCKIIOUEHUEM €r0 U3TOTOBJICHUS
U pemMoHTa cuiamu npenanpusatus-usrorourens, 3AIIPEIIAETCS noakirodyaTe ceTeBOM
Ka0enb MUTaHUs IPU CHITOW BEpXHEH KPBILIKE KopITyca.

5.4 3anpemaeTcs NOAKIIOYATh CETEBOM Kabenb MUTaHUS K UICTOYHUKY MPH HATUYUHU
KaKUX-IM0O0 KUJIKOCTEH MM KOHJIEHCATa Ha KOPITYyCe UCTOYHUKA MUTAHUS, MEXaHUUECKUX
MOBPEXKICHUAX, IOCTOPOHHUX MPEAMETAX B BEHTUJIALIMOHHBIX OTBEPCTHSIX.

5.5 3ampeniaeTcsi UCMOJB30BaTh KaOEIbh MUTAHUS MPU HAJTUYUKU HA HEM MOBPEX]Ie-
HUH n30Js1un. Takol Ka0eilb JODKEH OBITh 3aMEHEH.

5.6 3ampemaercs UCNOJIb30BATh UCTOYHUK NUTAHMS MPU NOAKIOYEHHH €ro K po-
3eTKaM 0€3 3a3eMJISIOIEro0 KOHTAKTA, JIN0O MPU OTCYTCTBUU 3a3€MJICHUS YKAa3aHHOTO KOH-

TaKTa.

6 YTUJIN3ALINA

6.1 ITpu NpUHATUM PEIICHUS] O HETOAHOCTH MCTOYHUKA MUTAHUS JUIsl JalbHEHIICH
AKCIUTyaTalllK, €ro YTUIN3UPYIOT B COOTBETCTBUU C ACHCTBYIOIIMMHA HOPMATHBHBIMU J10-
KYMEHTAMHU C YYETOM TOTO, YTO 3JICKTPOHHBIE KOMIIOHEHTHI U MECTA MalKu U3AECIUS MO-

T'yT COJEPHKATh CBUHELL.

7 PEMOHT

7.1 PEMOHT UCTOYHUKA MUTAHUSI OCYILECTBIIIETCS NPEATPUATUEM -U3TOTOBUTEIIEM.
7.2 Ilpu noBpekaeHUH KaOesi MUTaHUs €ro CJIeAyeT 3aMEHUTD CIIEUAIbHBIM IIHY-

POM HJIM KOMIIJICKTOM, ITOJIYUYCHHBIM Y U3IrOTOBUTCIIA.

25



	1 ОПИСАНИЕ И РАБОТА
	1.1 Назначение
	1.2 Технические характеристики
	1.3 Органы управления и индикации
	1.4 Устройство и работа
	1.5 Маркировка и пломбирование

	2 ИСПОЛЬЗОВАНИЕ ПО НАЗНАЧЕНИЮ
	2.2 Использование изделия
	2.2.2 Включение источника питания
	2.2.3 Установка выходных параметров, подключение/отключение нагрузки
	2.2.4 Подключение основной нагрузки
	2.2.5 Подключение нагрузки к USB
	2.2.6 Пользовательское меню
	2.2.7 Дисплей дополнительных параметров 3d
	2.2.8 Дисплей дополнительных параметров 4d
	2.2.9 VA display
	2.2.10 Функция токовой защиты "Триггер"
	2.2.11 Защита от переполюсовки
	2.2.12 Блокировка изменения параметров
	2.2.13 Компенсация сопротивления проводов
	2.2.14 Фильтр отображения режима СС
	2.2.15 Внешние линии  входа и выхода
	2.2.16 Выбор и установка пресетов, выбор программы
	2.2.17 Функция работы по программе
	2.2.18 Защита от повышенного напряжения, тока и температуры
	2.2.19 О погрешностях и подстройке выходного напряжения по АЦП
	2.2.20 Параллельное и последовательное соединение источников питания
	2.2.21 Выключение источника питания
	2.2.22 Замена предохранителя

	2.3 Действия при неисправностях
	2.4 Цифровой канал
	2.5 Обновление встроенного ПО

	3 ХРАНЕНИЕ
	4 Транспортирование
	5 МЕРЫ БЕЗОПАСНОСТИ
	6 УТИЛИЗАЦИЯ
	7 РЕМОНТ

