K1230/TH1x

YHUBEPCAJIbHBIA JETEKTOP HAIIPSI)KEHU S

OBIIEE OIIMCAHHUE

Muxkpocxema cepun K1230/1H1x npen-
CTaBJISET COOOM YHUBEPCAIBLHBINA JETEKTOP
HaINps>KeHUH, peIHa3HauYeHHbIN JUIs 11IH-
POKOT0 UCTIOIB30BaHUA B Pa3HOOOPa3HBIX
YCTPOHCTBAX TPEOYIOMIKUX KOHTPOJIS Ha-
TIPSDKEHUS.

Amnanorom mukpocxembl K1230JIH1x siB-
nsiercst Mukpocxema MC33161 ¢pupmsbr
“MOTOROLA”.

OBJACTU NTIPUMEHEHUSA

e 3anmomwmHarone ycrpoiictBa (O3VY) ¢
aBapuUHHBIM OaTapeHHBIM TUTAHUEM;

e (CpencrtBa 3alIMTH OT HEMPABHIBLHOTO
(YHKIIMOHUPOBAHHUST MUKPOIIPOLIECCOPHON
CUCTCMbI IIpH BKHIO‘ICHI/ISIX/BBIKHIO‘IGHI/ISIX
MUTaHHS,

e (CpencrtBa 3alIMTHl OT HEMPABHILHOTO
(YHKIIMOHUPOBAHHST MHUKPOIIPOIIECCOPHON
CHCTEMBI B pe3ylbTaTe CIydailHBIX Tepe-
00€eB Moa4M IMUTAHUS,

e Kak KOMITOHEHT CPEJICTB yCTaHOBKH B
HCXOJTHOE COCTOSTHUE MHUKPOIPOIECCOPHO-
ro 00OpY/IOBaHUS: TEPCOHATHHBIX KOMIIh-
I0OTEpPOB, TPHUHTEPOB, BUAEOMArHUTODO-
HOB, aBTOMOOMJIBHBIX KOHTPOJICPOB H JIp.

e 3apsiIHBIE YCTPOWCTBA

OIIMCAHHUE BBIBOJIOB

g
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Kopnyc DIP-8 Kopnyc SO-8
TunonomuHas TunonomuHa
K1230/IH1(A,B)P K1230/IH1(A,B)T

&%

Kopnyc HO2.8-1BH

Kopnyc DSK-2

TunoHoMuHAJI TunonoMuHaa
K1230/IH1(A,B)P1 K1230/IH1(A,B)T1
OCOBEHHOCTH

e Bxoj BeIOOpa pekuMa paObOThl KaHAJIOB, IMO3BOJISIOIIUI
3aaBaTh PEKUMBI MPSIMOW WITH WHBEPCHBIH.

e KOHTpOIIb TPEBBINICHUS, TOHUKESHUS M BbIX0JIa HaIPshKe-
HUS 32 ONPE/ICIICHHBIC TPAHUIIBI.

e KOHTPOIIb MONOKHUTEIHHOTO U OTPULIATEIEHOTO
HanpsoKeHUH.

o [lonHast paboTOCIIOCOOHOCTD YK€ IPU HANPSKEHUN
nuTaHus 2B 178 KOHTPOJIs MONOXKUTENbHBIX U npu 4B nms
KOHTPOJISI OTPUIIATEITHHBIX HAPSHKESHUT.

e Huzkoe sHepromnoTpedieHue.

® 2 BEIXOJIHBIX KacKajia C OTKPBITBIM KOJJICKTOPOM.

e (OOo3HaueHWE TPYNIBI B 3aBHUCUMOCTH OT TeMIepaTyp
A- munyc 60°C...+125 °C

b- munyc 45°C...+85 °C

Vref
Bxox xanana 1

Bxonx xanana 2

[~[[1[~-]

Gnd

pREa

Vce
Mode Select
Brixox kanana 1

Brixon xkanama 2




YHUBEPCAJIbHBIN JETEKTOP HANIPSI)KEHUSI

K1230/TH1x

IJIEKTPUYECKHUE TAPAMETPbI

(Vee=5B, Toc=25°C)

XapakTrepucTHKA Oo6o3Hauenne Mum. Tumn. Make. Ennnnna
HU3MepeHust
Bxoaunbie koMnapaTopsl
BepxHee noporoBoe HanpsKeHUE Vth B
(Toc=25°C) 1.245 1.27 1.295
(Tmin<Toc<Tmax) 1.235 - 1.295
Pa30poc 3HadYeHMIT TOPOTOBOTO HAMPSHIKEHUS AVth MB
(Vce ot 2 o 40B) - 7.0 15
ITupuHa rucrepesuca Vi 15 25 35 MB
Pa3HocTh MOPOroBBIX HANPSKEHUN MO BXOJaM Vb MB
(Vnop1-Vnop2) - 1.0 15
Pa3HoCTh OIIOPHOTO ¥ IOPOrOBOrO HANpsIKeE- VrtD B
Huit (Von-Vmopl),
(Von-Vnop2) 1.20 1.27 1.37
BxonHoit TOK cMeleHus Iis HA
(Usx=1.0B) - 40 200
(Usx=1.5B) - 85 400
Bxon Bb100pa pe:knMa padoThbl KAHAJIOB
IToporossie HampspkeHus Bxoaa Mode Select B
Kanan 1 Vth(1) Vref+0.15 | Vref+0.23 | Vref+0.3
Kanan 2 Vth(2) 0.3 0.63 0.9
BeixoaHbIe KacKaabl
HanpsxkeHust HacbleHUs BBIXOAHBIX KaCKa/l0B UoL B
(IBx=2MmA) - 0.05 0.3
(Isx=10MA) - 0.22 0.6
(Isx=0,25MA) - 0.02 0.2
Tok yreuku Ion - 0 1.0 MKA
HcToYyHHK OMOPHOTo HANPSIKEHMSI
Omnopnaoe Hanpspkerue (Io=0MA,Toc=25°C) Vref 248 2.54 2.60 B
HecTaOuinpHOCTH OOPHOTO HATIPSKEHHS OT Regi oad - 0.6 15 MB
TOKA Harpy3ku
HectabuibHOCTH OIIOPHOTO HAMPSHKEHUS OT Regyine - 5.0 15 MB
HanpsHKEHUs! TUTaHUs
CymMapHasi HecTaOMIBHOCTh OTIOPHOTO AVref 2.45 - 2.60 B
HaNpsDKEHUs OT U3MEHEHUS TOKa Harpy3KH,
HaNpsHKSHUsI TMTaHUS U TEMITEPaTyPhL.
TOK KOPOTKOTO 3aMBIKAHUSI Isc - 8.5 30 MA
O0mme mapameTpsl
JmanazoH pabounx HanpsoKEHUH Vce B
(KoHTpOJIb MON0XKUTETHHOTO HANPSKEHNUS ) 2.0 - 40
(KoHTponb oTpHIIATENFHOTO HAIPSKEHHS) 4.0 - 40
[Motpebnsemsrit Tok (Vinl,Vin2=Gnd) Icc MKA
(Vmode,Vcce=5B) - 450 700
(Vmode,Vce=40B) - 560 900
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YHUBEPCAJIBHBIN JETEKTOP HANTIPSI)KEHU S K1230AH1x
NPEAEJBbHO JOINYCTUMBIE TAPAMETPBI

ITapamerp O0o03Ha4eHHE 3HaveHue Ennnnna
Hamnpsbkenue nuranus Vce 40 B
BbIxoHOM TOK KOMIapa- Isink 20 MA
topa (BsiBosib! 5 1 6)
BrixonHoe HanpsokeHne Vour 40 B
KOMIIapaTOpPOB
MakcumanbHas pabouast T, 150 °C
TeMIeparypa KpucTauia

OYHKIHUOHAJIBHASL CXEMA

Bxon xanama 2 O

Vref Ol

7
Mode Select O
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TABJIMIA HICTHUHHOCTH BXOJA MODE SELECTelect

8

Mode Select Bxoxa 1 Beixon 1 | Bxon 2 Bobixon 2 IIpumeyanus
BriBoa 7 BriBox 2 | BeiBox 6 | BoiBoa 3 BriBoa 5

GND 0 0 0 0 Kanaie! 1 u 2 B HeMHBEpPTH-
1 1 1 1 PYIOILEM pEKUME.

Vref 0 0 0 1 Kanan 1 — HemHBEpTHPYIO-
1 1 1 0 i, Kanan 2 — uaBeptu-

pYOIIMii
Vcee (22.0B) 0 1 0 1 Kanase! 1 u 2 B uHBEpTH-
1 0 1 0 PpYIOILIEM peXUME
oKkTs0pH 2016 1. 3 AO "TPYIIIIA KPEMHUM 2J1"




YHUBEPCAJIbHBIN JETEKTOP HANIPSI)KEHUSI K1230/{TH1x

OYHKINOHAJIBHOE OIIMCAHHUE

BxoaHble koMnapaTopsl:

BxonHble KOMIapaTopsl KaXI0ro KaHajla MACHTUYHBI, KOKIbIH U3 HUX UMEET HallpsDKCHHE BEPXHEro 1mopora
cpabatsiBaHus paBHoe 1,27B+2% u mupuHy ructepesuca 25mMB.

l'ucrepesuc uckiIo4YaeT JI0KHOE cpabaThIBaHHE KOMIIApaTOpPOB OT MOMEX, BO3MOXKHOE MU TMEpPecedeHUn
BXOJIHBIM HampsKeHUEM OpPOTOBOTO.

3HavyeHHe BXOJHOTO TOKa KOMIApaToOpoB NPH MEPEKII0UeHUN cocTaBisieT 60HA, UTO COOTBETCTBYET BXOI-
HOMy compoTtuBieHuio 21,2MOwm. Takoe BBICOKOE COMPOTHBIICHHE ITO3BOSET MUHUMH3UPOBATH ITyHTHPYIOIICE
BIMSIHUE KOMIIApaTopa Ha BHEIIHWI JENIHUTENb HANpsDKeHUs, obecreuuBas CTaOMIBHOCTH BBIOpaHHOW paboueit
TOYKH.

s Bcex ImpHUMEHEHHUIl B KadecTBE NETEKTOpa IOJIOKHUTENbHOTO HampspKeHHs o0a KaHala KOMIapaTOpoB
MIOJIHOCTBIO PabOTOCTIOCOOHBI ITPH HANPSDKEHUH MUTAaHUS OT 2B.

Taxxe MPUHATHI TOMOJHUTENbHBIE MEpHI A NpeAoTBpamieHus Boixoga MC U3 cTpos u3-3a 37MeKTpOCTaTh-
YECKUX Pa3psaoB.

HcTouyHNK OMOPHOT0 HANPSIKEHMSI:

Hcrounnk omnopHoro HampspkeHus 2,54B mpennHasHadeH Uil BHYTPEHHHUX KOMIIApaTOPOB IPH HCIIOIH30BaA-
Hun MC B kadecTBe IETEKTOpa OTPHLATEIHHOTO HAINPSDKEHHMS, a Takoke AJs OJIOKa MpOrpaMMHUPOBAHUS KaHAIIOB
npu ucronb3oBanuy C mist qeTexkTupoBanus “ B okHE ‘. FICTOUHHUK 00ecIeYnBaeT BBIXOMHON TOK CBBINIC 2MA U
UMeEET BCTPOEHHYIO 3alIUTY OT NEPErpy3KU IO TOKY. BBIXOHOE HaIpsKEHUE UMEET TAPaHTUPOBAHHYIO TOYHOCTh
12,4% mpu xoMHaTHOW Temmepatype. Hampsokenue 2,54B momydeHno u3 BHyTpeHHero mctoununka 1.27B ¢ koad-
¢unmentom 2. OmopHOE HANPSHKEHHE COOTBETCTBYET TpeOyeMoMy NpH HampspkeHuM nmuTanug oT 4.0B u Beime,
TIO3BOJISISL YCTPOHUCTBY 00€CIIeunBaTh TOYHBIN KOHTPOJIb 32 OTPUIIATEILHBIM HAIPSKECHUEM.

Bxox BbIOOpa pexuma padoThl KAHAJIOB:

OtnuantenbHO# yeproi nanHoi C obecrieunBaroniei BEHICOKYIO THOKOCTD B IPUMEHEHHUSX SIBISICTCS BXOJ]
BbIOOpa pekrMa paboThl KaHaJOB. DTOT BXOJ MO3BOJISET IMOJB30BATENIO MPOrPaMMHUPOBATh Kaxablid kanan MC
JUTS pa3MYHBIX BUAOB KOHTPOJIA 3a HanpsbkeHneM.Bxog Mode Select umeet 3 onpeneneHHBIX COCTOSHUS. DTH CO-
CTOSIHUSL ONpeeNsioT paboTy kKaHamal w/mnm KaHama2 B WHBEPTHPYIOMIEM WM HEWHBEPTHUPYIOMIEM DPEXH-
Max.BHyTpeHHssA cxema popMHpYeT MEePEKIIIOUSHHUE B 3 COCTOSHUS C JBYMS MOPOroBbiMH HanpspkeHusmu 0,63B u
Uon+0,23B. BriBog 670ka mporpaMMHUpOBaHMsl KaHANOB, TOAKIIOYEHHBIH K HCTOYHHKY OMOPHOTO HANPSOKEHUS,
oTpeOsieT Tok 10MKA, a B ciTydae IMOAKITIOYCHIS K UCTOYHUKY TTUTaHusA SB, - 42MKA.

BoixoaHoii kackan:

B BEIXOHOM Kackaje UCIONB3yeTCsS MOJMOKUTENbHAs 00paTHAs CBSA3h AJIS YMEHBIIEHUS] 0a30BOTO TOKA BBI-
XOJIHOTO TPaH3MCTOPA, BO BpeMs IMOMAJCPKAHUS OTHOCHUTEIHHO Majoro BBEIXOJHOTO TOKA MPU BHICOKOOMHOWM Ha-
Tpy3Ke.

Bbrnarogapst coueTaHnI0 HU3KOTO HANPSDHKEHHS HACHIMIEHUS C HU3KUM pa0O4YNM HAaIpsDKEHHWEM KOMITapaTopa
BO3MOJKHO JIETEKTHPOBAaHUE TOJOXKHUTEIHHOTO HAIPsDKEHUS NpH HampspkeHuH nutanus ot 1.0B. Dta xapaxrepu-
CTHKAa Ba)KHA MIPH UCTIOIH30BaHUU UC 1151 KOHTPOJISA 32 TIOHMKECHUEM HAPSDKCHUS.

oKTs10pb 2016 1. 4 AO "I'PYIIIA KPEMHHAM 3J1"



YHUBEPCAJIbHBIN JETEKTOP HANIPSI)KEHUSI K1230/{TH1x

THUITOBBIE CXEMbI KJIIOYEHUA

Crenyronye cxembl WUIIOCTPUPYIOT rHOKocTs npuMeHeHus AaHHbeix MC. Ha puc.l npuBeneHs! cxemsl uc-
nonp30Banust MC 11 KOHTPONST TpeBbIIEHUS M IOHWKEHNUS YPOBHS HaNPsDKEHUS, KOHTPOJIS HApPsSKeHHUS *“ B OK-
He “, a TaKKe TpH crenu(UIecKue Uil JaHHBIX TPUOOPOB CXEMBL.

Bo MHOTHX NMpUBENEHHBIX HUXKE CXEMaX KOHTPOJIA 32 HANMPSDKEHHEM, BBIXOIBI C OTKPBITHIM KOJJICKTOPOM
kaxaoro kanana MC oO0beaunaeHsl o cxeme MoHTaxkHoro WJIWM m ympaBisitor cBeroanonoM. Takoe BKIIIOUEHHE
TIPUBEICHO JIUIST OOJIETUCHIS Pa3bsICHEHUS paOOTHI CXEMBI, H TPEOYETCS TOIBKO TSI CXeM KOHTPOJIS HANPSHKCHHS
B OKHE .

OTMeTuM, 4TO MHOTHE MIPUBEACHHBIC HIKE CXEMBI IMOKA3aHbI C MyHKTUPHOU JIMHUEH BBIXOJHOTO COEIUHE-
Husl. Takue coeMHEHUs SIBISIOTCS MHBEPCHBIMU IO OTHOIIEHHUIO K HAPHMCOBAHHBIM CIUIOIIHOW NuHUeW. Hampu-
Mep, COSIMHECHHE CIUIONIHON TUHUEH Ha PHCYHKE 1, MaeT BKIIOUYEHHE CBETOMNOMA, KOTIA BXOTHOE HAIPSKEHUE
BEIIIE TOpora cpadaTeiBaHUS V2, IJIs KOHTPOJI 3a MpeBbIIIeHHeM HampspkeHus. LIITpuxoBasi TMHUS MOKa3bIBaCT
BApUAHT, KOTJIa BKJIIFOUEHHUE CBETOAMO/IA MTPOUCXOIUT MIPU BXOJHOM HAMPSIKEHUU HUKE IIOPOTOBOTO, JIJIST KOHTPOJIS
3a MOHMKEHUEM HaPSOKCHHUS.
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Puc.1 CnBoeHHBIN JeTEKTOP NPEBBIICHNS HAPSKECHUS
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YHUBEPCAJIbHBIN JETEKTOP HANIPSI)KEHUSI K1230/{TH1x

Cxema npumenenns MC B kadecTBe CABOCHHOTO JETEKTOpA MPEBHIIICHUS YPOBHS IS TOJIOXKUTEIBHOTO V.
[Ipu Bo3pacTaHnM BXOAHOTO HANpsKEHHUS OT YPOBHS 3€MJIM, CBETOAMO BKIIOUUTCS, Koraa Vsl umu Vs2 mpeBbICUT
ypoBeHb V1. BapuaHT BKiIIOUEHHS BBIXOJHOTO Kackaja, MOKa3aHHBIA HAa PUCYHKE IITPUXOBAHHOHN JTWMHHUEH, Ipen-
CTaBJIIeT cO0O0M CABOEHHBIN NETEKTOP MOHMXKEHMS YPOBHS AJIS MOJIOKUTENBbHOTO Vs. [Ipu CHIKEHHMH BXOJHOTO
HaIpspKEeHUs] OT MAaKCUMAJIbHOTO 3HaU€HUs O YPOBHS 3€MJIM, CBETOAMOJ BKIIIOUUTCS, Koraa Vsl umu Vs2 cranet
MeHbIe V1.

[Ipu U3BECTHBIX 3HAUYECHUAX CONMPOTUBICHUM, YPOBHHU NepekiatodeHus V1 u V2 onpenensiorcs Kak:

VI:(Vth—Vh)&H : va=vih| 224
R1 R1
HpI/I OMPEACICHHBIX YPOBHAX MEPCKITOUYCHUA, OTHOLICHHUEC PE3UCTOPOB:
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BriBO 1181 5,6 Gnd

CBeTognon “BKI.”

Puc.2 CniBoeHHBINH NETEKTOP TOHMKCHIS HATIPSDKEHUS
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YHUBEPCAJIbHBIN JETEKTOP HANIPSI)KEHUSI K1230/{TH1x

Ha pucynke 2 npencrasneHa cxema rnpumenenus MC B kadecTBe CABOGHHOTO JETEKTOPA MOHWKEHHS YPOBHS
MIpH MOJNOXUTEIBHOM VS. [Ipy CHHKEHUH BXOJHOTO HANpPSHKEHUS O YPOBHS 3€MJIM, CBETOANOA BKIIOUUTCS, KOTAa
Vsl unu Vs2 craner menbuie V1. BapuaHT BKIIOYEHHUS BBIXOAHOTO KacKala, MOKA3aHHBIM HA PUCYHKE IITPUXO-
BaHHOW JIMHUEH, IPECTaBIAET COO0I CIBOCHHBIN AETEKTOP MPEBBIMIEHUS YPOBHS IS MOJIOKUTENbHOTO Vs. Ilpu
BO3PACTaHUM BXOJHOTO HANpPsKEHHS OT YPOBHS 3€MJIM, CBETOAMOJ BKIIOUMTCA, Korga Vsl umm Vs2 mpeBbicUT
ypoBeHb V1

IIpu n3BeCTHBIX 3HAUYEHUAX COMPOTUBIICHHM, ypPOBHHM MepexittoueHus V1 u V2 onpenenstorcs Kak:

R2 R2
V1= (Vth-Vh) == +1|; V2 =Vth| == +1
R1 R1
IIpu ompeeneHHbIX YPOBHSIX MEPEKITIOYCHISI, OTHOIIIEHNE PE3UCTOPOB:
R VI R2_V2
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Puc.3 C):[BOCHHLII\/'I ACTCKTOP MOHMXKCHUA OTPULIATCIIBHOT'O HAIIPSAKCHU A
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YHUBEPCAJIbHBIN JETEKTOP HANIPSI)KEHUSI K1230/{TH1x

Ha pucynke 3 npencrasiena cxema BkiodeHus MC B kadecTBe CABOCHHOTO IETEKTOPA MOHIKCHUS YPOBHS
npu oTpuuareiabHoM Vs. [Ipu CHUXEHUM BXOIHOTO OTPUIIATEIBLHOTO HAMPSDKEHUS A0 YPOBHS 3€MIIH, CBETOAMO]]
BKJIIOUMTCS, Korga —Vsl umm -Vs2 craHer MeHblue yeM V1. BapuaHT BKIIIOUEHUS BBIXOJHOTO KacKajla, MOKa3aH-
HBI Ha PUCYHKE IITPUXOBAHHOM JHMHUEH, MpeACTaBIsAeT COOON CIBOCHHBIN AETEKTOpP MPEBBIIICHHUS YPOBHS A
orpuuarensHoroVs. Ilpu Bo3pacTaHuU BXOJHOTO HANPSKEHUS OT YPOBHS 3€MJIM, CBETOAMO] BKIFOUUTCS, KOTA -
Vsl nnm -Vs2 npebicut V2.

[Ipu U3BECTHBIX 3HAYEHUSAX CONPOTHUBIEHUH, ypOBHU nepekmoueHus V1 u V2 onpenensdrorcs Kak:

Rl RI

Vi= E(Vth —Vref )+Vth V2= E(Vth ~Vh —Vref )+Vth -Vh
HpI/I OMPEACICHHBIX YPOBHAX MEPCKITOUYCHUA, OTHOLICHHUEC PE3UCTOPOB:
Rl _ VI-Vth Rl _ V2-Vth+Vh
R2 Vth-Vref R2 Vth-Vh—Vref
o Vcc
o° ;
1 A
2.54B
Vs

0=

-
C

\\}:ﬂj

w [
A4

o

-1 }!
_ =
3| ©=0.68 «é 4
O o o
R1
Ja1.278 —
?0 ?o
=0
94
~o
V4
Kanain 2 V3
Bxo tHoe HanpspkeHne Vs
V2
Kanaun 1 Vi
|
|
|
Gnd |
|
|
Vee I
BbIX0 JHOE HATIPSIKCHIE “Bkir” C’?FTOHT)H ((“BKH” “BoIki” : CeeToauon “BKi”
BBIKJI

BeiBo 1161 5,6 Gnd —— N }—
1

Puc.4 Jlerektop HanpskeHUs “‘B OKHE”
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YHUBEPCAJIbHBIN JETEKTOP HANIPSI)KEHUSI K1230/{TH1x

Ha pucynke 4 npexacrasiena cxema npuMmenenus VMC s qeTeKTUpOBaHUS ‘B OKHE™ TPH MOJOXKUTEIHHOM
Vs. Bo3MOKHOCTh TaKOTO NMPUMEHCHHSI IOCTUTHYTa OJaromaps BKIIOUCHHUIO KaHajda 1 B KayecTBe JETEKTOpa Io-
HW)KEHUS YPOBHS, a KaHalla 2 — IETeKTopa NpeBbIIeHus ypoBHs. Kornma BxonHoe HanpspkeHre Vs HaXOAHUTCS BHE
“oKkHA”, yCTaHOBJICHHOTO ypoBHsMU V1 u V4, cBeroamon BiiatoueH. Korga BXxoaHOe HampspKeHHWE HAaXOIUTCS B
npexaenax “okHa”, - Vs, Bo3pactasi OT YPOBHSI 3eMJIM, PEBBIIACT V2, WiIN VS, CHUXKASCh OT MaKCUMAaJIbHOTO YPOB-
Hs, CTAHOBHUTCSI MEHbIIle V3 — CBETOIUO[ BHIKIIOUEH. B BapuaHTe BKIIIOUEHHS BBIXOJHOTO KacKaja, MOKa3aHHOM
Ha PUCYHKE MTPUXOBAHHOH JIMHWEH, CBETOINO BKITIOYACTCS, KOTJ]a BXOTHOE HAIIPSKECHNE HAXOAUTCS “‘B OKHE™ .

[Ipu U3BECTHBIX 3HAYEHUSAX CONPOTHUBIIEHUH, ypOBHU NepekmoueHus V1 u V2 onpenensrorcs Kak:

V1= (Vth1 -Vhi R ) vasve R ; V3=(Vth2-Vh2 R )
R1+R2

R1+R2 RI+R2
V4 =Vth2 i+1
RI+R2

HpI/I OMPEACIICHHBIX YPOBHAX NMEPCKITOYCHUA, OTHOLICHNUE PE3UCTOPOB:

R2 V3(Vth2-Vh2) . R3 _V3(Vi-vthi+Vvhl)  R3 _V4(V2-Vthl) R2 _V4xVth2

Rl Vithi-vh1) ~  RI VIMh2-Vh2) ~ Rl V2xVth2 'Rl V2xVthl
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YHUBEPCAJIbHBIN JETEKTOP HANIPSI)KEHUSI K1230/{TH1x

Gnd
V2
Kanan 1
V1
Bxo ntHoe
HamnpsbKeHue Vs
Kanan 2 V3
V4 —————————
Beixo mHoe
anpsHKeHUe Vee
BbI1Bo 161 5,6 “Bk” “BpIkT”’ “Bkir” “BpIkJT” CeeToano “BKII’
’ Gnd &

i R | |

Puc. 5 JlerekTop OTpULATENIBHOTIO HAIPSLKEHUS “‘B OKHE™

Ha pucynke 5 mpencraBiena cxema npumeHeHuss UC miis meTeKTHpoBaHUS “B OKHE TPH OTPHUIIATSIIHEHOM
Vs. Korna BxogHOE HampspKeHHE -VS HAXOMWUTCS BHE “OKHA”, YCTAaHOBJIICHHOTO YpoBHSAMH V1 u V4, cBeroamon
BKIOUeH. Koraa BxoaHoe HanmpspkeHHE HaXOIUTCS B Mpeaenax “okHa”, — -Vs, Bo3pacTas OT YPOBHS 3€MJIH, Mpe-
BBIIIAET V2, WK -VS, CHUKASACh OT MAKCUMAJILHOT'O YPOBHSA JIO YPOBHA 3€MJIM, CTAHOBUTCA MEHbIE V3 — CBETO-
JTMOJ] BBIKJTIOUEH. B BapraHTe BKIIOUEHHUS BBIXOAHOTO Kackaja, MOKa3aHHOM Ha PHCYHKE IITPUXOBAaHHOW JIMHUEH,
CBETOJMO]] BKJIIOYAETCsl, KOT/1a BXOJHOE HaNpsKeHHe —V's HaxoauTces “B OKHE™

IIpu u3BECTHBIX 3HAYEHUSX COMPOTUBIICHUH, YPOBHHU nepexiatoueHust V1 u V2 onpenenstorcs Kak:

Vie R1(Vth2 —Vref ) Vith? Voo R1(Vth2 —Vh2 —Vref )

R2+R3 R2+R3

+Vth2 -Vh2

— R1+ R2)Vth1-Vh1 —Vref
R1+R2)(;gh1 vret) v 4o (RL+R2) L ref )

V3=( +Vth1-Vhl

HpI/I OMPEACICHHBIX YPOBHAX MEPCKITOYCHUA, OTHOLICHNUE PE3UCTOPOB:

R3 __ Vthi-Vref R _ V2-Vth2+Vh2
RI+R2  V3-Vthl R2+R3  Vth2—Vh2—Vref
R1 V1-Vth2 R3 B Vth1-Vh1—Vref

R2+R3  Vith2 —Vref RI+R2  V4+Vhl-Vthl
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Puc. 6 [lerekTop npeBbIIEHUS MOJ0KUTEIHFHOTO U OTPUIIATEIBHOTO HAMPSXKEHUS

Ha pucynke 6 mpencraBineHa cxema BriatodeHus: MIC B kauecTBe AETEKTOpa MPEBLIICHUS YPOBHS IS TIOJIO-
JKUTEIFHOTO W OTPUIATEIFHOTO BXOIHOTO HAIpshKeHUs. [Ipru Bo3pacTaHWU BXOJHOTO HANIPSKEHS OT YPOBHS 3€M-
JIM, CBETOAMOT BKITIOUNTCS Korna —Vs1 mpeBeicuT V2, win Vs2 cranet Oonpire V4. BapuaHT BKIIOYCHHS BBIXOI-
HOT'O Kackazia, MMOoKa3aHHBIM Ha PUCYHKE HITpHXOBaHHOﬁ JII/IHI/IeI\/'I, ABIACTCA AC€TCKTOPOM IIOHMIKXCHUA YPOBHA IJIA
MOJIOKUTENBHOTO U OTPUIATEIBHOIO BXOJHOTO HampsbkeHus. [Ipu CHUKEHUU BXOJHOTO HANPSKEHHUS OT MaKCH-
MaJIbHOTO YPOBHS O YPOBHSI 3€MJIU, CBETOIMO BKIIFOUUTCS, KOT1a YPOBEHb Vs2 CTaHET HUXKE V3, WIN ypOBEHb —
Vsl cranet menbie V1.
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IIpu u3BECTHBIX 3HAYEHUSAX COMPOTUBICHUH, YPOBHHU nepekiatoueHust V1 u V2 onpenenstorcs Kak:

_ Ri(vth2 —Vref ) _ R1(Vth2 —Vh2 —Vref )

Vi +Vth2 V2 +Vth2 -Vh2
R2+R3 R2+R3
V3= (Rl + RZ)(Vthl —Vref )+Vth1 V4= (Rl + R2XVth1 —Vh1 —Vref ) +Vth1=Vhi
R3 R3
IIpu onpeneneHHbIX YPOBHAX MEPEKIIOUEHUS, OTHOIIEHUE PE3UCTOPOB:
R3__ Vthl-Vref R _ V2-Vth2+Vh2
RI+R2 V3-Vthl R2+R3 Vth2-Vh2-Vref
Rl Vl—Vth2 R3 _ Vth1l —Vh1—Vref
R2+R3  Vith2_Vref R1+R2 V4+Vhl-Vthl
o Vcc
o8 J}
1 N

Vsl L —|\ =1 «g; ~
R4 2 0 =2-8B
O——= O o =0
ém T 4 > 5
[ R2 H J1.278 — - O
3| 0=0.68 - 4{1 7
O o o
L

O—=
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N
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N
N
lus]

Vi
V2
Bxo tHoe Vsl
HamnpsHKSHHE
V4
Bxo grHoe V2
HarnpsDKeHHE V3
|
| I
|
Beixo mHOC Vee |
HanpsHKEeHHe | :
Bo1Bo /161 5,6 Gnd I CBeTOAHON ‘BKT’ ]
! !

Puc. 7 ,HGTCKTOI) TMMOHMXKXCHUS MOJIOKUTCIIBHOTO U OTPUIATCIIBHOT'O HAIIPSAKCHU A
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Ha pucynke 7npencraBiena cxema BriitoueHus MC B kadecTBe JeTEKTOpa MOHMKEHUS! YPOBHSI ISl MOJI0KUTEIBHOTO U
OTPHLIATENIEHOTO BXOJIHOTO HanpspkeHHs. [Ipy yMEHbIIEHHN BXOIHOTO HANPSHKEHHS IO YPOBHS 3€MJIH, CBETOIMO/ BKIFOUUTCS
xorga Vsl craner mesbme V1, unu -Vs2 cranetr Mesbsie V3. BapuaHT BKIIIOYEHUS BBIXOJHOTO Kackaja, HOKa3aHHBINA Ha pU-
CYHKE IITPUXOBAHHOM JMHUEH, SIBJISICTCS IETEKTOPOM IIPEBBIIICHUS YPOBHS JJISl TOJIOKUTEIBLHOTO U OTPULATEIIEHOTO BXOHO-
ro HanpspkeHus. [Ipu Bo3pacTaHHn BXOJHOTO HANpsDKCHUSI OT YPOBHS 3€MJIM, CBETOIMO/ BKIIIOUUTCS Koraa Vsl craHeT 00ib-
mwe V2, uinu ypoBeHb —Vs2 npeBbicut V1.

IIpu u3BECTHBIX 3HAUECHUSIX COMPOTUBICHUH, YPOBHHU NepekitoueHuss V1 u V2 onpenenstoTcs Kak:

V1= (Vthl —Vh1)(R4+ 1) V2 =Vth1(R4 + 1)
R3 R3

R1 R1
V3= @(Vthl —Vref )+Vth2 V4= E(Vthl —Vh2 —Vref )+Vth2 —Vh2

IIpu onpeneseHHbIX YPOBHSX NEPEKIIOYECHMSI, OTHOILIEHUE PE3UCTOPOB:
R4 _V2  RlI_V4+Vh2-Vth2 R4 _ VI i Rl _ V3-Vth2
R3 Vthi = R2 Vth2-Vh2-Vref ©= R3 Vthi-Vhl ~ R2 Vth2—Vref
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—
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Puc.8 JlerekTop nNpeBbIIEHUS YPOBHS CO 3ByKOBOM CUTHANIHU3AUEH
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Ha pucynke 8 mpencrasiena cxema BiiroueHuss VC B kauecTBe AETEKTOpa MPEBBIIEHUS YPOBHSI MOJIOKHUTEIHLHOTO
BXOJIHOTO HAMNpPSKEHUsI , CO 3BYKOBOW curHaimszanueil. Kanan 1 KOHTpoiIupyeT ypoBEeHb BXOJHOTO HAIPSDKEHUsS, B TO BpEMS
Kak kaHan 2 pabotaeT B kadecTBe npocteimero RC reneparopa. [Ipu Bo3pacTaHi# BXOHOTO HANPSHKEHUS OT YPOBHS 3EMIIH,
BBIXOJ] KaHaya | BKJIIOYAaeT TreHepaTop, Korjaa Vs npeBbIcut V2.

IIpu u3BECTHBIX 3HAUCHUSIX COMPOTUBICHUH, YPOBHHU NepekitoueHus V1 u V2 onpeaenstoTcs: Kak:

VI:(Vth—Vh)&H va=vth 224
R1 R1
IIpu onpeneseHHBIX YPOBHSX NEPEKIIOYCHMSI, OTHOILIEHUE PE3UCTOPOB:
R2_ VI, R2_V2
R1 Vth-Vh R1 Vth
O Vcc
ol
1 -
—0O 2.54B
. RA
vs —OZ T 0=2.88 4% |
? iL—( L] > 5 % (] rRA
R2 11-273 M
3 0 0¥0.6B - 4{;
O o ~o
ﬁ R1 r

Bxo mHoe Vs
HaIpshKeHUe

Berxo nHoe |
HATpSDKEHHE |
BeiBo 1 5 Gnd l

|

Vee I

Gnd
HalnpspKeHHe

|
|
BbIx0 HOE C6poc ‘Bxi’ :
|
BriBo g 6 | I

Puc. 9 YcrpoiictBo cOpoca mporeccopa
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Ha pucynke 9 npezncrasnena cxema BkmoueHuss MIC B xadecTBe ycCTpoiicTBa cOpoca MHKpoIpoleccopa ¢
BpEMEHHOM 3anepkkoil. KaHan 2 KOHTponHpyeT ypOBEeHb HANPsDKEHUS UTAHUS, B TO BpeMs Kak KaHai | BBIIOJ-
HseT (YHKIMIO YCTpOiicTBa BpeMEHHOHN 3afiepKKH. lIpu CHIKEHUHM YPOBHSA BXOJHOTO HAIPSDKEHHUS /0 YPOBHSA
3eMJIM, BBIXOJI KaHana 2 OBICTpo paspsikaeT koHaeHcarop CDLY kornma BXoJHoe HampspkeHHe Vs CTaHeT MEHbLIE
V1. Ilpu Bo3pacTaHuM ypOBHS BXOAHOTO HANpPsDKEHHUS OT YPOBHS 3€MJIM, BBIXOJ KaHajia 2 OTKIOYaeTcs, odecre-
yuBas 3apsaa konjaencatopa CDLY uepes pesuctop RDLY , xorna ypoBeHb Vs peBbICUT V2.

[Ipu U3BeCTHBIX 3HAYEHUAX CONMPOTHUBIICHUH, ypOoBHH nepexmoueHus V1 u V2 onpenendiorcs Kak:

VI:(Vth—Vh)&H v2=vih[ "2 4
R1 R1
IIpu onpeneneHHbIX YPOBHAX MEPEKIIIOUEHUS, OTHOIIEHUE PE3UCTOPOB:
R2_ VI R2_V2_,
Rl Vth-Vh Rl Vth

[Ipu u3BecTHBIX 3HaUeHUAX Rppyu CpLy 3amepikka cOpoca onpenensercs Kak:

b
=
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Puc. 10 YcTpoiicTBO aBTOMaTHYECKOTO TEPEKITIOYATENST HATPSKEHUS
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Ha pucynke 10 mpencrasnena cxema npuMmeHeHus VC B kauecTBe yCTPONHCTBA aBTOMAaTHUYECKOTO MepeKiIroyaTesns Ha-
npspkeHus. IC KOHTpOJIMpPYeT TPaKT, NO3BOJISIONMHA YCTPOHCTBY (DYHKIIHOHHPOBATH B MOCTOBOM PEXHME HJIM B PEXKHME Y/I-
BouTeNs HanpsbkeHus. Kanan 1 koHTponupyeT HalpshKeHHe CeTH IEPEMEHHOTO TOKa B TEUEHUM OTPULATEIbHOIO MOIYHEpUo-
na. Ecnu nHanpspbkenue cetu Mensie 150B, cxema nepekitogaeTcst U3 MOCTOBOIO PEXHMMa B PEXUM yJIBOUTENS HAIPSKEHUS
nocje BPEMEHHOH 3aJepKKH. 3aJepikKKa YCTAaHOBJIEHA ¢ MOMOIIBIO pe3ucTtopa conporusieHueM 100Kom u xonaeHcaTopa eM-
kocThio 10Mk®. Ecin HampskeHue ceTr BHOBB cTaHeT Ooubie 150B, cxeMa HeMeIIeHHO BEpHETCS B MOCTOBOM PEIKIM.

12B
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O MPS750
Al 8 L 470uH . C
l 330 470 IN5819 i 1000
=0 =0 =0
1 0.01 [] 18K
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T 0.005
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Puc.11 INonwmxkaromuit DC/DC npeoOpazoBareinb

Ha pucynke 11 npencrasnena cxema ucronb3oBanust UC B monmxkaromem DC/DC npeobpa3zosarere.

Kanan 1 xoHTpodHpyeT BBIXOJHOE HANpsIKEHHE MpeodpazoBaTens, a KaHai 2 BBIMOMHAET (PyHKIMHU 3a7a10-
LIero reHepatopa. B MOMEHT, mociie BKIIOYEHHUs, 3HAaU€HHE BBIXOJHOTO HampsbKeHHs OyJeT HMKEe HOMUHAJIBHOTO,
W BBIXOJ KaHaja | 3amyckaeT reHepaTop. BHemHuil kiroueBod TPaH3UCTOP MOCTENEHHO 3apshKaeT KOHIEHCATOP
BBIXOJHOT'O (pUIIbTPa, IOKA HANPSDKEHUE HAa HEM HE MIPEBBICUT BXOJHON IOPOT cpabaThIBaHMUsI KOMIIapaTopa KaHaja
1. 3arem BeIXon kaHana 1 mepexmountes B “0” u 3a0m0KupyeT padoty renepatopa. ['eHeparop mpoaomxuT pado-
Ty, KOT/Ia YPOBEHb BBIXOJIHOTO HAIIPSKEHHUS Oy CTUTHCS HXKE Nopora cpabaTeiBaHUs KaHaua 1.
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TABAPUTHBIN YEPTEK KOPITYCA DIP-8 (2101.8)
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