— —— Cneyugpuxayusn

Mukpocxema npuemMonepenaTyuka no cranaapry RS-232
K55591H4Y
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Tun xopmyca:

— 28-BBIBOIHOM MeTamokepamuaeckuii kopmyc H09.28-1B.

OO01ree onucanue U 00J1aCTH NPUMEHEHUS] MUKPOCXEMbI

Muxkpocxembl unTerpanibibie KS559MH4Y (nanee — MHKpocxembl) MPEACTABISIOT
coboil mpuemorniepenatuuk uHTepdeiica RS-232, xoTopwlli COAEPKUT MATH MEPEAATUYNKOB
KMOII — RS-232 u tpu npuemnuka RS-232 — KMOII (oauH aKTUBHBIN BO BCEX peXUMaXx), a
TaKkKe BHYTPCHHUH  WMITYJIbCHBIH  TIpeoOpa3oBaTellb  HANPSOHKEHUS C  BHEIIHUMH
KoH7IeHcaTopamu. [[71s1 paGoThl MUKPOCXEMBI TPeOyeTCs YEThIpe BHEITHUX KOHACHCATOPA.

Oc0OCHHOCTP MHUKPOCXEMBI — HaJMYUE pPEeKuMa «BBIKIIIOYEHO», B KOTOPOM BCE
NPUEMHUKH OCTAIOTCS AKTUBHBIMU. B 53TOM pexume TOK NOTpeOJIeHUs COCTaBISET
He Oonee 10 MKA.

OcHoBHBIE 00J1aCTH MTPUMEHEHUS:

— HOYTOYKH, KApPMaHHbBIE KOMIIBIOTEPHI;

— BBICOKOCKOPOCTHBIE MOJIEMBI;

— o0opyIoBaHME C TUTaHUEM OT OaTapei;

— TEpPEeHOCHOE 000PYI0BaHUE;

— nepudepuiiHble yCTPOMCTBA;

— IPUHTEPHL.
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Pucynok 1 — CtpykrypHas 010K-cxema
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2  YcaoBHoe rpaduyeckoe 0003HaAYEHHE
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Pucynok 2 — YcnoBHoe rpadguueckoe 0603Hau€HUE MUKPOCXEMBI
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3  Onmucanue BLIBOIOB

Tabnumna 1 — Onucanue BEIBOJOB MUKPOCXEMBI

Homep | O6o3HaueHme Tun
OyHKIMOHATHHOE HA3HAYCHHE BHIBOJIOB
BBIBOJIA BBIBOJIA BBIBOJIA

1 ot 3 [TonmoxuTenpHBIN BHIBOJ KOHJICHCATOPA JIJIsl BHYTPEHHETO
HMMITYJICHOTO Mpeo0pa3oBaTelis HanpsoKeHUs

2 GND O6mmi | O0mmit

3 Co- 3 OTpunaresbHbIi BEIBOJ KOHJCHCATOPA IS BHYTPEHHETO
HMMITYJICHOTO Mpeo0pa3oBaTelis HanpsoKeHUs

4 UL Bhixox Munyc 5,5 B BbIBOJI BHYTPEHHETO HMITYJILCHOTO
peoOpa3oBaTessl HAMPSKCHIS

5 T1 out Breixon | Beixox mepenatumka RS-232

6 T2 out Beixon | Beixog mepenatumka RS-232

7 T3 out Breixon | Beixox mepenatumka RS-232

8 T4 out Beixon | Beixon nmepenarumka RS-232

9 T5 out Beixon | Beixon nepenarumka RS-232

10 T5in Bxon | Bxoxg nmepenarumka RS-232

11 T4 in Bxox Bxon nepenarunka RS-232

12 T3in Bxon | Bxoxg nmepenarumka RS-232

13 T2in Bxon | Bxoxg nepenarumka RS-232

14 T1in Bxon Bxon nepenarunka RS-232
Bxon ynpasienus pexumom nepenaun 1 Mout/c:

15 MBAUD Bxonx - Ucc— 1 Mourt/c;

-0 — 250 x6ut/c

16 nSHDN Bxon Bxon BBIKIIIOYEHNS [EPENATIHKOB RS-232.
AKTHUBHBII YPOBEHb HOJIb

17 nEN Bxox Bxon paspeliieHus paboThI BEIXOI0B TPHUEMHUKOB.
AKTHUBHBII YPOBEHb HOJIb

18 R1in Bxon Bxon mpuemnnka RS-232

19 R1 outh Brixon HewunBepTupyromuii BEIXOJ TPUEMHUKA.
Bcerna BkiroueH

20 R1 out Breixon | Beixon mpuemuuka RS-232

21 R2 out Breixon | Beixon mpuemuuka RS-232

22 R3 out Beixon | Beixon npuemnnka RS-232

23 R3in Bxon | Bxox mpuemuuka RS-232

24 R2in Bxon | Bxox mpuemuuka RS-232

o5 Cl- B OTtpuniatenbHBIN BBIBOJ KOHIEHCATOPA ISl BHYTPEHHETO
MMITYJICHOTO MpeoOpa3oBaTelis HanpsoKeHUs

26 Ucc [Tutanue | [Mutanwe

97 Cl+ B [TonoxxutenpHBINM BEIBOJ KOHACHCATOPA AJII BHYTPEHHETO
MMITYJICHOTO Mpeo0pa3oBaTelis HaupsHKeHUs

28 Un Brixon [Tnroc 5,5 B BBIBOJ BHYTPEHHETO UMITYJILCHOTO

npeoOpaszoBaTesis HapsHKEHUS
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4  Yka3aHus 10 IPUMEHEHHMIO M IKCILUTYyATALIUH

[Ipu peMoHTE anmapatypbl U U3MEPEHUU MMAPAMETPOB MUKPOCXEM 3aMEHY MUKPOCXEM
HE00X0JIMMO MPOBOJAUTH TOJIBKO MPHU OTKIFOUEHHBIX UCTOYHUKAX TUTAHUSI.

WuctpymMeHT juis mailkk (CBapkd) W MOHTaXa He JODKEH HMETh IMOTEHIUal,
npesbimatonuit 0,3 B otHocuTenbHO MMHBL « OOLTUI».

3anpeniaeTcsl MOJBEICHUE KAaKUX-TMOO JIEKTPUUYECKUX CUTHAJIOB (B TOM YHCIIE IIUH
«[Turanue», «OOMMIT») K HE UCTIOIB3YEeMBIM BhIxoaM (5 — 9, 19 — 22) Mmukpocxem.

He wucnons3yemble noruueckue Bxonabl mnepematunika (10 — 14) momkHbBl OBITH
nonxiroueHsl K GND mnu Ucc.

He wucnons3yemble Bxonael mnpuemHuka RS-232 (18, 23, 24) pexomeHayeTcs
noaxiroyathk K GND mimu Ucc.

Ecnm pexxum «BrikimodueHo» He ucnonb3yetcs, Bxoa NSHDN (16) caeayet coenuHUTH
¢ Ucc.

Ecnu Heo0xoauMo, 94TOOBI BBIXOABI MPUEMHUKOB OBLITU MOCTOSIHHO aKTHUBHBI, TO BXOJ
NEN (17) cnenyert coenqunuts ¢ GND.

Jlormueckuit Bxon MBAUD (15) HeoOxonumo coenunutsb ¢ Ucc ams BbIOOpa pexuma
paboThI CXEMBI CO CKOPOCTBIO TIepeauu AaHHbIX 10 1 Mout/c, nubo coenunuth ¢ GND s
BbIOOpaA pexnMa paboThl CO CKOPOCTHIO Nepeaadn JaHHbIX 10 250 kout/c.

Jlnst oGecnieyeHsi COBMECTUMOCTH MO JIOTHYECKUM YpPOBHSIM HANpsHKEHUE MUTAHUS
MHUKPOCXEMBI JIOJDKHO COBMAaAaTh C HANPSHKEHHUEM MUTAHUS MHUKPOCXEM, MOJKIIOUYCHHBIX K
JIOTUYECKUM BXOJIaM U BBIXOJaM.

TexHonoruueckass TEpeMblYKa, pAaclojoKeHHas Mexay BeiBogamu 10 — 11,
ANEKTPUYECKA  COCIMHEHA C  KPBIIMIKOM  KOpIyca, TEXHOJOTWYEeCKas  TepeMbIUKa,
pacroNIO’KeHHAss MEXAY BbIBOJaMH 24 — 25, 3EeKTPUYECKU COeUHEHA C OOpaTHON CTOPOHOM
KpHUCTaJIJIa MUKPOCXEMBI.

TexHoMorHYeCKre MePEMBIYKH PEKOMEHIYETCSI COSAUHUTD C ITUHON «OO0Iuiiy.

Tunoas cxeMa BKIIFOUEHHUS MUKPOCXEM MPUBEICHA HA PUCYHKE 3.

[Topsimok moMaud W CHSATHS HAMpPSOKEHWUW THUTAHWS W BXOJHBIX CHUTHAJIOB Ha
MUKPOCXEMY:

— mojavya (BKIIOYEHUE MUKPOCXEMBI): OOIIMiA, MUTAHUE, BXOJHBIC CHUTHAJIBI WIH
OJIHOBPEMEHHO;

— CHsTHUE (BBIKIIFOUEHUE MUKPOCXEMBI): OJJHOBPEMEHHO WJIM B 00OPAaTHOM TMOPSIKE.
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5 Onucanne PyHKIMOHMPOBAHUA MHUKPOCXEMBI

5.1 BHyTpeHHMI UMIYJbCHBIH Mpeodpa3oBaTe/ib HANPSIKEHUs

MukpocxeMa coaepKUT OJOK PperyjJupyeMoro HMITYJIbCHOTO MpeoOpa3oBaTes
HapsLKEHUsI, KOTOPBIM (hOPMHUPYET MOCTOSHHBIE BBIXOJIHBIE HANPsDKEHUs ypoBHEH + 5,5 B BO
BCEM JuWarna3oHe HampspkeHud mnutanus ot 3,0 mo 5,5B. Jnga ¢dyHKOMOHMpOBaHHS
HMITYJIbCHOTO Mpeo0pa3oBaTelis HANpsyKEHUs HEOOXOAUMO MOAKIIOYEHHE YEThIPEX BHEUIHUX
KOHJIeHcaTopoB (KoHaeHcaTopbl C1 — C4 IpUBEICHBI HA PUCYHKE 3).

5.2 RS-232 nepepatumuk

[lepenatunkyu TpenCTaBIAOT CcOOOH HMHBEPTUPYIOIIME TPAHCIATOPHl YpPOBHEM,
npeodpaszyromue KMOII-noruueckue ypoBHM Ha BXOjA€ B HampsbkeHue ypoBHsA + 5,0 B Ha
BBIXOJIE, 4TO cOOTBeTCTBYeT cTanmapty EIA/TIA-232.

Bbeixon cxeMbl IepefaTdyMka IEpPEXOAUT B COCTOSHHE C BBICOKMM BBIXOJHBIM
COIIPOTHUBIICHUEM, €CJIM CXeMa HaxoJIuTcs B pexxume «BrixitoueHo» (Bxoq NSHDN coeannen
¢ GND). B stom pexume MakCUMaibHO JOIYCTUMOE HaIpsDKEHHE, MPHUKIaJblBaeéMoe K
BBIXOJ[aM IIepeJaTYNKOB, COCTaBUT + 12 B.

Bxonpl mepenaTymkoB HE MMEIOT MOATATMBAIONIMX pe3ucTopoB. Hewucmnonbpzyembie
BXObI TOKHBI ObITH coenuaeHbl ¢ GND umu Ucc.

5.3 Pexum MegaBaud

B pexume, korma Bxogq MBAUD coeaumnen ¢ GND, mukpocxema oOecrieuynBacT
CKOPOCTh Tepeiadu TaHHbIX 70 250 KOUT/C IpH MOAKIIOYEHHON Harpy3ke 3 kKOM napaienbHO
¢ emkocthio 1000 nd.

Oco0OeHHOCTBIO JaHHOW MHKPOCXEMBI SBIETCA Hanmuuue pexxuma MegaBaud,
KOTOPBIM TMO3BOJISIET MOBBICUTh CKOPOCTh Tepenadyn naHHeix A0 1| Mout/c. Jlns mepexona B
pexum MegaBaud Bxonx MBAUD cnenyer coenqunuth ¢ Ucc. Mukpocxema oOecrieynBaeT
CKOpPOCTh Tepefaun JaHHbIX 10 1 Mout/c npu noakiroueHHoi Harpy3ke 3 KOM napaiienbHO
C KOHJIeHcaTopaMH eMKOCThI0 250 nd B Auana3oHe 3HaYECHU HanpshKeHus nutanus ot 3,0 10
4,5 B.

[Tpu nampspkennn nutanus 5 B + 10 % npuemonepenatunk obecrnieunBaeT CKOPOCTh
nepefgavyr JMaHHbBIX g0 1 MOut/c mpu mnonakirodeHHoW Harpyske 3 kOM mapajienbHO ¢
KoHieHcaTopoM eMKocThio 1000 nd.

Yka3zaHHasi Harpy3Ka COOTBETCTBYET HAUXYALIEMY YCIOBHIO, IPH KOTOPOM BO3MOKHA
nepenaya JaHHbIX co ckopocThio 1 MoOuT/c.

5.4 RS-232 npueMHUKHU

[Tpuemuuku npeodpaszyrotr RS-232 curnansl B KMOII-noruueckue ypoBHHU.

Beixonsl mpuemMHHKOB (kpome R1 outh) mepexomsT B HEaKTHBHOE COCTOSIHHE C
BBICOKMM BBIXOJIHBIM CONPOTHUBJICHHEM IIPH MOJaue CUTHaja BHICOKOTO YpoBHs Ha Bxoa nEN.
CocTosiHME BBIXOJI0B NPUEMHHUKOB HE 3aBUCUT OT YPOBHS CUTHAJa, MOAAHHOIO Ha BXOJ
NSHDN (cwm. tabmuiy 2). KomriementapHasbiit Beixog R1 outb Bcerna akTMBeH, HE3aBHCUMO OT
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ypoBHsi curHana Ha Bxogax nEN um nSHDN. OToT curHan Moxer ObITh MCHOJIb30BaH st
aKTUBHU3aIMK TepuepuiiHbIX ycTpoicTB, Kak, Hampumep, UART, B cucremax, mutaHue
KOTOPBIX U3HAYAIBHO BBIKJIFOYEHO.

Hewucnonb3yembie BXOAbI RX iN MOryT OBITh OCTaBJICHBI HEMOIKIIOYCHHBIMH, JTHOO
coeaunerbl ¢ GND unu Ucc. OTcyTeTBHE TOAKIIOYSHHUS 10 BXogaM Rx in uHTEpnpeTupyeTcs
CXEMOW KaK BXOJHOM CUI'HAJI HU3KOT'O YPOBHSI.

5.5 Pexum «BbIKJIIOYEHO»

[Tpu nosiBnenun Ha Bxoge nSHDN curnana HU3KOro ypoBHSI MUKPOCXEMaA MEPEXOTUT
B PSXKUM «BBIKITIOUEHO» ¢ TIOHMKCHHBIM TOKOM IMOTpeOsieHus mopsaka 1 MxA. B pexume
«Brikmroueno» BbiBoJbI Cl1+, Cl-, Uy moararuBaroTcs K moTeHIuany BeiBoga Ucc, BBIBOIBI
C2+, C2-, UL moarsruBarotTcst K moteHIuanry BeiBojga GND ¢ moMoripio BHYTpEHHUX KITIOUEH
CXEMBbI, BBIXOAbl MEPEAATUYUKOB IMEPEXOAAT B COCTOSSHHUE C BBICOKUM BBIXOJIHBIM
CONIPOTUBJICHUEM.

Bpewmsi, HeoOxomuMoe uisi BhIXOAa U3 pekuMa «BBIKIIIOUEHO» B paboOuyuil pexum,
3aBUCHUT OT eMKOoCTH KoHJeHcaTopoB C1 — C4. Ecnu pexkuM «BBIKITIOUEHOY» HE UCTIOJIb3YEeTCH,
Bxoa NSHDN cnenyer coenuaunth ¢ Ucc.

Tabnuna 2 — Tabnuira UICTUHHOCTH pekuMa «BBIKITIOueHOY

CocrosiHue Ha aBJIAIOLINX BXOJax
yip m A CocTrostHue BBIXOJOB CXEMBI
CXEMBI
nSHDN nEN Tx out Rx out R1 outb
Bricokoe
0 0 AKTHUBEH AKTHUBEH
COTIPOTHUBJICHUE
Bricokoe Bricokoe
0 1 AKTHUBEH
COTMPOTUBIICHUE COTPOTHBIICHUE
1 0 AKXTUBEH AKTHUBEH AXTHUBEH
Bricokoe
1 1 AKTHUBEH AKTHUBEH
COTPOTHBIICHUE
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6 TunoBasi cxeMa BKJIKYEeHUS MHUKPOCXEMbI
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18 R1lin R1 outb ég
RS-232 vRlout p=—— RS-232
24 . 21
BXOJIbI 7 R2in v R2 out OT BBIXOJIbI
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C1,C5 — KOHJIEHCAaTOPBl EMKOCTBIO B COOTBETCTBHHU C 6.1,
C2 - C4 — koHJEHCATOPBI EMKOCTHIO B COOTBETCTBHH C 6.2;
D1 — BKIIIOUaemasi mukpocxema KS5591MH4Y;
Gl — UCTOYHHUK TIOCTOSIHHOTO HaIPSIKEHUSI.

[Ipumeuanue — Konaencarop C4 moxert ObiTh noaxitoueH Mexay Un u GND.

Pucynok 3 — TunoBas cxema BKIIFOUCHHS

Pexomenpaaruu o BEIOOPY KOHIEHCATOPOB MPUBEICHBI B MoApaszenax 6.1 u 6.2.

6.1 BpbiOop KOHAEHCATOPOB

Tun ucnonszyembix KonaeHcaTopoB Cl —C4 He Biuser Ha pabOTy MHKPOCXEMBI,
UCIIOJIb3yeMbIe KOHACHCATOPHI MOTYT OBITh KaK JEKTPOIUTUUECKUMU, TaK U KEPAMHUECKUMH.
Jl1st paboThI CXeMbl UMITYJIBCHOTO TIpeo0pazoBaTeliss HampsHKEHUs TPEOYIOTCS KOHICHCATOPhI
emkocThio 0,1 Mx® npu Hanpspkenun nutaaus 3,3 B £5 %. HomuHans! koHaeHCATOPOB AJIs
JPYTOro HAMPSDKCHUSI MUTAaHUS HEOOXOMMO BBEIOMPAThH COTIIACHO TAOJHUIIBI 3.

He cnenyer ucnonb30BaTh HOMUHAIBI MEHBIIIE YKa3aHHBIX B Tabnuile 3. YBEIHUCHHE
HOMMHAJIOB KOHJEHCATOPOB (Hampumep, B 2 pa3a) YMEHBIIAET BEJIWYUHY MYJIbCAlUi
HAMPsDKCHUSI HA BBIXOJAaX MEPEaTYMKOB U HECKOJIBKO CHIDKAET SHEPTrONOTPEOJICHUE CXEMBI.
3HaueHUe HOMHUHAIOB KoHAeHcaTopoB C2 — C4 MOXKHO yBENIMYMBATH 0€3 H3MEHEHUS

HoMuHana kKoHnaeHcatopa Cl. Ho ne cnemyer yBenmumBaTth HOMUHaN KoHaeHcatopa Cl 0es
yYBEJIMYEHUS HOMHMHAJIOB KoHAeHcatopoB C2 — C4, HeoO6XoAMMO 4TOOBI COXPAHSIIOCH
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OTHOILIEHHE HOMUHAaNa koHaeHcaTopa C1l k HoMuHanam kKoHjeHcatopoB C2 — C4 (oTHOLIEHUE
3agaBaeMoe Tabnuiei 3).

Kongencaropst C1 — C4 HeoOXx01MMO pacronaraTh Kak MOXHO OJIM)KE K MUKPOCXEME.

[Ipu ucnosnb30BaHUM MUHUMAJILHBIX HOMHUHAJIOB KOHIEHCATOPOB CIEAYET YOSIUTHCS B
TOM, YTO 3Hauye€HHWE HOMHHAJA HE YMEHBIIACTCS 3HAUUTEIBHO B MPEINOJIaracMoM
TEMIIEpaTypHOM Juara3zoHe paboThl cxeMmbl. Jlydlle MCIoiIb30BaTh KOHJIEHCATOPHI ¢ HU3KUM
TeMrepatypHeiM kodddunnentom (Hanpumep, tuna NPO) win KoHIeHCATOphl ¢ OOJIBIIUM
HOMHHAJIbHBIM 3HaYCHUEM.

Jns crnpaBku: OKBUBAJICHTHOE IIOCIIEIOBATENILHOE COMPOTUBICHUE KOHIEHCATOPA
(ESR) 00blyHO BO3pacTaeT MNpU HHU3KUX TeMIEepaTypax, 4YTO MPUBOAUT K YBEIUYCHUIO
nynbcanuii Ha Beixoaax Un u UL UMITyIbCHOTO MTpeoOpa3oBaTelis HapsKEHUS.

Ta6nuua 3 — BeiOop HOMHUHAIOB KOHACHCATOPOB ISl pa3JIMYHBIX HANPSKEHUN MTUTAHUS

Ucc (B) C1 (Mk®) C2, C3, C4 (Mx®)
3,0-3,6 0,22 0,22
3,15-3,6 0,1 0,1
45-55 0,047 0,33
3,0-55 0,22* 1,0*
* PexomeH1yeMble HOMHHAJIBI

6.2 BbiOop pa3Bs3bIBalOIIEro KOHIeHCATOpPa

B OonbmHCTBE cilyyaeB JOCTATOYHO HMCIOJIB30BATh Pa3BSI3bIBAIOIIMN KOHJEHCATOP
C5 emxoctbio 0,1 MKD (cM. pucyHok 3). B cxemax 4yBCTBUTEIBHBIX K IIIyMaM HCTOYHHUKA
NUTaHUA, pa3Bs3bIBatolIMi KoHJeHcatop C5 cienyer OpaTh Takoro k€ HOMHHANA, YTO U
koHgeHcatop C1l. Paszpsi3piBaromuii KOHJIEHCATOpP HEOOXOJMMO pacrojiaraTb Kak MOKHO
OJIMKe K MUKpPOCXEME.

6.3 CoBMeCTHMOCTH IO JOTHYECKUM YPOBHSAM

Hanpsbxkenre nuTaHuss MUKpPOCXEMBI JOJKHO COBMHAJaTh C HANpPSDKEHUEM MUTAHUS
CXEMBbI, B COCTaBE KOTOpPOW OHa ucmoyib3yeTcsi. B Tabmuie 4 mpuBeneHa uH@opmamus o
BO3MOJKHBIX KOMOWHAIIHSIX.

Ta6nuua 4 — CoBMECTUMOCTb MO JIOTUYECKUM YPOBHSM

Hanpsoxenne nutanus
cucremsl (B)

Hanpspokenue nuranus

mukpocxembi (B) COBMECTUMOCTD

CoBMECTHMBI CO BCEMU

33+03 33+0,3 KMOII-1oruueckumMu cxeMmaMu
CoBmectuMbl co Bcemu TTJI n
505 5+05 KMOII-1oruueckumMu cxeMmaMu
© AO «IIKK Munanop» TCKA.431323.047CI1 10
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7

DJIeKTpUYecKHe MapaMeTpbl MUKPOCXeMbI

TabGnuua 5 — DnekTpuyeckue napaMmeTpbl MUKPOCXEM MPU MPUEMKE U IIOCTaBKe

) Hopma <
g £ g S
HaumeHnoBanue napamerpa, Z o§ & TTapameTpa g
€IMHUIIA U3MEPCHUSI, 22 & E
=
PEXKMM U3MCPCHUA 2, 2 Slue menee | ne Gomee| = o
n v = o O
o =
25
BrixogHoe HanpskeHue HU3KOro ypoBHA, B, '
A P YPOBIL, UoL - 04 | 85,
Ha BBIXOJIaX MPUEMHUKA 60
25
Beixognoe HanpsiKeHHE BBICOKOI'O YpoBHS, B ’
A P yp > Uon [Ucc—-0,6 - 85,
Ha BBIXOJIaX MPUEMHUKA 60
BrixogHoe Hanpsbkenue, B, o5
Ha BBIXOJIaX MepeaTInKa U 5,0 — 85’
npu: Ui r =0 B; osw 66
UitH 1R = Ucc - -50
. 25,
Tok notpebieHus Npu OTKIOYEHHON Harpy3ke, MA, I B 2 85
npu:  UnsHon = Ucc cet ’
- 60
25,
Tok noTpebieHns Mpu OTKIOYEHHBIX [IepelaTuuKaX, MKA, I B 10 85
mpu:  Unsion =0 B ce2 ’
—60
. 25,
Bxo1HO# TOK HU3KOTO YPOBHS, MKA, | 10 10 85
Ha BXOJIax MepeJaTyrKa 1 yIpaBiIsSOMMX BX01aX IL ' ' B 66
N 25,
Bx0/1HO# TOK BBICOKOTO YPOBHS, MKA, I 10 10 85
Ha BXO/JIaX MepeaTurKa U yIpaBiIsSolUX BX01ax IH ' ' B 6’0
BBIXOHOM TOK YTEUKH HU3KOTO YPOBHS, MKA, 25,
Ha BBIXOJaX MPUEMHHKA B COCTOSIHUY 3alpeTa BbIX01a loLL —-10 10 85,
mpu: Uour=0B — 60
BbIX0HOM TOK YTEUKH BBICOKOTO YPOBHS, MKA, 25,
Ha BBIXOJaX MPUEMHHKA B COCTOSIHUY 3aIpeTa BbIX0/1a loLH —-10 10 85,
mpu:  Uout = Ucc — 60
BxoaHoit TOK, MA, o5
Ha BXO0/IaX MPUEMHUKA | -9 -3 g ’
npu: U r=-25B, LR 2’0
U r=25B 3 9 a
BbIX01HOM TOK HM3KOTO YPOBHS B COCTOSIHUU «BBIKITIOUEHOY, o5
MKA, !
Ha BBIXOJIaX MepeaaTInKa loz. -2 25 820
npu:  UozL=—-12B
BBIXOIHOM TOK BBICOKOTO YPOBHS B COCTOSIHUN «BBIKITIOUEHO, o5
MKA ’
' I - 25 25 85
Ha BBIXO0JIaX MepeIaTInKa ozH B 6’0
npu:  Uozn=12B
© AO «IIKK Munanop» TCKA.431323.047CI 11
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) Hopma <
S E & rapamerpa 50
HaumeHnoBanue napamerpa, Z 5 g pamerp 5.
eIMHUIA H3MEPEHNS, 282 =
PEXKUM U3MCPCHUA 5 8 g He MeHee | He boiee E &,
RS = B o
Bpemst 3a1epKKi pacpoCTpaHeHus PH BKIIIOUCHHH, HC, 25,
Ha BBIBOJIaX MPUEMHHUKA! R1 in — R1 outb, tPHL - 400 85,
R1in—R1 out, R2 in — R2 out, R3 in — R3 out — 60
Bpewmst 3a/1ep>KKH paciipoCTpaHeHHs TIPH BBIKITIOYEHUH, HC, 25,
Ha BBIBOJIAX MTPHEMHUKA! R1 in — R1 outb, tPLH - 400 85,
R1in—R1out, R2 in — R2 out, R3 in — R3 out —60
Bpemst HapacTaHus BBIXOJHOTO CHUTHANA, MKC,
Ha BBIXOJIaX MEPEIATIMKA 25,
npu:  Umsaup = Ui ty 0,2 1,0 85,
Umeaup = U 0,04 0,25 —60
Bpemst criasia BBIXOJHOTO CHTHAJIa, MKC,
Ha BBIXOJ[axX IepeaaTynKa 25,
opu:  Umsaup = Uy tf 0,2 1,0 85,
Uwmsaup = Ui 0,04 0,25 - 60

MukpocxeMbl  JOJKHBI ~ OBITh  YCTOWYMBBI K  BO3ACHCTBUIO  CTaTUYECKOTO
AJIEKTpUYECTBA ¢ nmoTeHuuaioM He meHnee 2000 B.

© AO «IIKK Munanop» TCKA.431323.047CI1 12



Cneyucpukayua K5559HH4Y

8 IlpeaeabHO-I0MyCTHMbIE XapPAKTEPUCTUKH MUKPOCXEMbI

Ta6m/1ua 6 — HpeZ[CJ'II)HO'IIOHYCTI/IMBIC " IPCACIIbHBIC PCKUMBbI 3KCINTYaTallH MUKPOCXEM

Hopwma mapametpa

v 2
2 5 IpeneieHo- IIpenenpHbIN
HanmMeHnoBanwue mapamerpa, = 2 | momycTuMmsiit p
CIIMHUIIA H3MEPCHHS 8= PEKHM pEXIM
> o
T te)
3 HE HE HE HE
MeHee | Oojiee | MeHee| Oosee
Hanpsixenne nctounnka nutanus, B Ucc 3,0 55 - 6,0
Bxopgnoe HamnpspkeHue, B
A p > U 0 Ucc | —0,3 |Ucct 0,3
Ha BXOJaX MepeaaTIuKa U YIPaBJISIIONIMX BX0aX
BxoaHoe HanpsbkeHre BRICOKOTO YPOBHS, B,
Ha YIPABJISIOIMINX BXOAAX U
IH

npu: Ucc<3,6B 2,0 — _ _
Ucc>3,6B 2,4 — — —
BxomHoe HanpspkeHue HU3KOTro YpoBHS, B,

Ui — 0,8 - -
Ha YIPABJISIOMINX BXOAAX
BxomHoe HanpsikeHue BRICOKOTO YpOBHS, B,
Ha BXOJax NepeaaTanka U
npu: Ucc<3,6 B TH.TR1 20 — — —

Ucc>3,6B 2,4 _ _ _
Bxonmaoe HanpsikeHre HU3KOro ypoBHs, B
Ha BXOAax negenaTt{HKa P Uit B 08 B B
BxonHoe Hanpsixenue, B,
Ha BXOJIaX MPUEMHHUKA
Bxoanoe noporoBoe HanpsiKeHHE BICOKOTO YpOBHs, B

Ur | -25| 25 | 30| 30

Uit R — 2,4 — —
Ha BX0JaX IPUEMHUKA
BX0HOE TIOPOroBOE HANPSKEHHE HU3KOrO ypoBHS, B
Ha BXOJaX IPUEMHUKA
npu: Ucc <3,6 B Ui r 0,6 - - -
Ucc>3,6B 0,8 _ _ _

Hanpsxenue, npukiiageiBacMoe K BbIXOaM IPUEMHUKA B
COCTOSIHMHM 3aIpeTa BeIxojaa, B
HanpsikeHne BBICOKOTO YpOBHs, IPUKIIAIbIBAEMOE K

Uout 0 Ucc | —0,3 | Ucct+ 0,3

UozH — 12 - -
BBIXOJIaM IepeaTurKa B COCTOSHUM «BbikitoueHoy», B
Hamnpsbkenne HU3KOTO ypOBHS, IPUKIIABIBAEMOE K U 12
ozL | — — — —
BBIXOJIaM TIepeaTurKa B COCTOSIHUM «BbIkitoueno», B
Brixoguoi Tok, MA
A > MA, lo | —20| 20 | - .
Ha BBIXOJIaX MepeaTInKa
BrIX0oqHON TOK BBICOKOTO YPOBHSA, MA
A ! YPOBHA, MA, o | -10| - |-50] -
Ha BBIXOJIaX MPUEMHHKA
BrIXomHONW TOK HU3KOTO YPOBHS, MA
A YPOBHA, MA, loL |16 | - 5,0

Ha BbIXOJax HpI/IéMHI/IKa
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Hopwma napamerpa

9 =
g = [IpenenbHo- n .
Haumenosanue napamerpa, T Z | momycTEMbIi PpEACIbHBINA
CIMHMIIA U3MCPCHHS 8 = PEKIM pexKUM
>
B9
S HE HC HC HC

MeHee | Oosiee | MeHee| Oolee

Ckopoctb 0OMeHa nH(popMaluy nepeaaTynka, KOur/C,
npu: Ucc = (3,0...5,5) B, RL =3 kOm, C. = 1000 n®,
Umsaup =0 B 250 - - —

Ucc <4,5 B, RL = 3 kOwm, CL = 250 n®, Umsaup = Ucc for 1000 | - - -

Ucc 24,5 B, RL =3 xOm, CL = 1000 ud,
Umeaub = Ucc

1000 - - -

* 3HaueHue napaMeTpa rapaHTUPyeTCs TOIBKO MPHU paboTe OHOTO MepeIaTUHKA.

[Ipumeuanue — He nonmyckaercs oqJHOBPEMEHHOE BO3EHCTBHUE HECKOJIBKHUX MPEIAEIbHBIX
pEXKUMOB
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9 CopaBouHble JaHHbIE

Tabnumna 7 — CnpaBo4YHBIC MTApaMETPhI

) Hopma <
g = & 5O
HaumeHoBaHue mapamerpa, z o§ 5| Mapametpa £,
eAMHUIA U3MEPEHUS, 22 & E
PEKUM U3MEPEHHS 28 5 He HE S g
RS E| menee | Oomee | (& ©
25
BrixonmHoe conpoTuBiieHue nepegarauka, Om ’
it p PCAa ’ > Rotr 300 - 85,
Ha BBIXOJIaX MepeaTInKa 60
BrixonHoe Hanpspbkenue, B,
Ha BBIXOJIaX MepeaTInKa
npu: Ucc = 3,15 B, xouaencatopsl C1 — C4 emkxoctsio 0,1 MkD:
— UmLmwr=0; 5 _ 25,
— Uith_tr = Ucc Uosw1 - —42 82’0
Ucc = 3,0 B, kougencaropst C1 — C4 emkoctsio 0,22 MkD:
- UtLmr=0; 5 —
— U tr = Ucc - -4.8
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10 TunoBbIe 3aBHCUMOCTH

1,7
1,6 //
<
=15 /
_é ! //
14 //
1,3
3,0 3,5 4,0 45 5,0
UCC: B

5,5

Pucynok 4 — 3aBUCHMOCTH TOKA MOTPEOICHHSI IPU OTKIIIOUEHHOM Harpyske Icci oT
Hanpspkerust matanus Ucc

1,7
1,6
<
2
. 15
e
ot
"
r e
___,..--'-"'""--
;#
"
l—
—
—"
13
-60 -50 -40 -30 -20 -10 0 10 20 30 40 50 60 70
T,°C

80 90

Pucynok 5 — 3aBUCMMOCTB TOKa OTpeOIeHHs IPU OTKIIOUEHHOM Harpyske lcci oT
TEMIEPATYPbI
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1,0

0,9
0,8

0,7
0,6 //
0,5

0,4

lees, MKA

0,0

3,0 35 40 a5 5,0 55
UCC: B

PI/IC}/HOK 6 — 3aBUCUMOCTB TOKa HOTpe6J]eHI/I§I IIpHU OTKIIIOUYCHHBIX IICPpCAaTINKaX Icc2 ot
HaIIpsKCHUA ITUTAaHUA Ucc

3,0 35 40 a5 5,0 55
UCC: B

PucyHok 7 — 3aBUCMMOCTb BBIXOJJTHOTO HAaIPS>)KEHUS] HU3KOTO YPOBHS HA BBIXOAAaX MPUEMHHKA
UoL ot Hanpspkenust mutanust Ucc
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@
3 0,06 ] =
) - Ucc=3B
/ 4
0,04 // — - = =—Ucc=5,58B
|~

00 02 04 06 083 10 12 14 16
|OL: MA

Pucynok 8 — 3aBUCMMOCTB BBIXOJJHOT'O HAPSKEHHUSI HU3KOTO YPOBHS HA BBIXO/aX MPUEMHHUKA
UoL OT BBIXOJJTHOTO TOKa HU3KOTO ypoBHS loL

Ucc=3B

0,04 = =—Ucc=5,58B

0,00

-60 -50 -40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90
T,°C

Pucynok 9 — 3aBUCMMOCTB BBIXOTHOTO HAIMPSHKEHUS] HU3KOTO YPOBHS HA BBIXOJaX MPUEMHHKA
UoL oT TeMmiepaTypbl

© AO «IIKK Munanop» TCKA.431323.047CI1 18



Cneyucpukayua K5559HH4Y

5,2 /

w 44 -
:E /
[#]

2 40

3,0 35 40 a5 5,0 55
UCC: B

Pucynox 10 — 3aBUCHMOCTD BBIXO/IHOTO HAIIPSKEHUSI BBICOKOTO YPOBHS Ha BBIXOJaX
npueMHrka Uon oT Hanpsbxenust nutanus Ucc

Ucc=3B

= —Ucc=5,5B

10 -09 -08 -07 -06 -05 -04 -03 -02 -01 00
|OH: MA

Pucynok 11 — 3aBUCMMOCTD BBIXOJJHOTO HATPSKEHUSI BHICOKOTO YPOBHSI Ha BBIXOJ1aX
npueMHHKa UoH OT BBIXOJHOTO TOKa BBICOKOI'O YpOBHS loH
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Ucc=3B

= —Ucc=5,5B

-60 -50 -40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90

T,°C

PI/ICYHOK 12 — 3aBUCHMOCTH BBIXOJHOI'O HAIIPSKCHUA BBICOKOI'O YPOBH:A HA BbIXOAAX

11,0
10,5
10,0
9,5
9,0
8,5
8,0
7,5
7,0
6,5
6,0
5,5
5,0
45

Uosw, B

npueMHrka Uon OT TeMIiepaTypsl

Ucc=3B

= —Ucc=5,5B

2,0

-1,5 -1,0 -0,5 0,0
lg, MA

Pucynok 13 — 3aBUCMMOCTD BBIXOJITHOTO HAMPSKEHUSI HU3KOTO YPOBHS Ha BBIXOJIaX

nepenatunka UoswL OT BBIXOHOTO TOKa lo
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11,0
10,5
10,0

95
9,0 _—
8,5 _—

Uosw, B
po
[w]
\

7,5
r /
7,0 ]

5,5 /

5,0
45

3,0 35 40 a5 5,0 55
UCC: B

Pucynok 14 — 3aBUCUMOCTD BBIXOJTHOTO HAMPSHKEHUSI HU3KOTO YPOBHS Ha BBIXOJIaX
nepenatarka UoswL ipu lo = — 2,0 MA ot Hanpspkernst matanus Ucc

11,0
10,5

10,0 = ——
9,5
9,0
8,5
8,0
7,5
7,0
6,5
6,0
5,5 —
5,0
45

Ucc=3B

Uosw, B

= —Ucc=5,5B

-60 -50 -40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90
T,°C

Pucynok 15 — 3aBUCUMOCTD BBIXOTHOTO HAMPSDHKEHUS HU3KOTO YPOBHS Ha BBIX0JIaX
nepenaturka UoswL mipu lo = — 2,0 MA ot Temmiepatypsl
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11,0
10,5
10,0

9,5

9,0 — =

8,5
8,0
7,5
7,0
6,5
6,0
5,5
5,0
45

Ucc=3B

Uosw, B

= —Ucc=5,5B

-60 -50 -40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90
T,°C

Pucynoxk 16 — 3aBHCHMOCTb BBIXO/IHOTO HAIIPSDKEHUSI HU3KOTO YPOBHSI HA BBIXOJ1aX
nepenarunka Uoswe ipu lo = — 2,0 MA ot Temnepatypsl, C1 — C4 = 0,1 Mmx®

11,0
10,5
10,0
9,5
9,0
8,5
8,0
7,5
7,0
6,5
6,0
5,5
5,0
45

cc=3B

Uosw, B

= —Ucc=5,5B

-60 -50 -40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90
T,°C

Pucynok 17 — 3aBUCUMOCTD BBIXOJTHOTO HAMPSHKEHUS HU3KOTO YPOBHS Ha BBIX0JIaX
nepenatunka UoswL nipu lo = — 2,0 MA ot temniepatypsi, C1 — C4 = 0,22 mx®D
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-4,0
-4,5
-5,0

6,0
6,5
7,0
7,5
-8,0
8,5
9,0
9,5

_10!0 — e ] m— e — —

Uoswn, B

Ucc=3B

= —Ucc=5,5B

-10,5
0,0 0,5 1,0 1,5 2,0
lg, MA

Pucynok 18 — 3aBUCHMOCTD BBIXOIHOTO HAMPSHKEHUS HU3KOTO YPOBHS Ha BBIX0JIaX
nepeaatunka UoswH OT BBIXOJHOTO TOKa lo

-4,0
-4,5

5,0
55

-7,0 \

Ucswn. B
~

wu

/

-8,0
-85 \

9,0 =

-10,0
-10,5

3,0 3,5 4,0 45 5,0 55
UCC: B

Pucynok 19 — 3aBUCMMOCTD BBIXOTHOTO HAIPSDKEHUST BEICOKOTO YPOBHSI HAa BBIXOJIaX
nepenatyrika Uoswn mipu lo = 2,0 MA ot Hanpspkenust nutanus Ucc
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-4,0
45
-5,0
5,5
6,0
6,5
7,0
7,5
-8,0
8,5
9,0
9,5

-10,0

-10,5

Uoswn, B

Ucc=3B

= —Ucc=5,5B

-60 -50 -40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90
T,°C

Pucynox 20 — 3aBUCHMOCTb BBIXOJIHOTO HAIPsDKEHUS! BBICOKOTO YPOBHS Ha BBIXOAaxX
nepenaranka UoswH mipu lo = 2,0 MA oT Temmepatypsl

-4,0
45
-5,0
5,5
6,0
6,5
7,0
75 =
-8,0
8,5
9,0
9,5

-10,0

-10,5

Ucc=3B

Ucswn. B

= —Ucc=5,5B

-60 -50 -40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90
T,°C

Pucynok 21 — 3aBUCUMOCTD BBIXOJTHOTO HAIPSKEHUST BEICOKOTO YPOBHSI HAa BBIXOJIaX
nepenaturka Uoswh mipu lo = 2,0 MA ot Temneparypsl, C1 — C4 = 0,1 mx®
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Uoswn, B

-4,0
45
-5,0
5,5
6,0
6,5
7,0
7,5
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8,5
9,0
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-10,0

-10,5

Ucc=3B

= —Ucc=5,5B
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Pucynok 22 — 3aBUCHMOCTb BBIXO/IHOTO HAIPsDKEHUSI BBICOKOTO YPOBHS Ha BBIXOJaX
nepenarauka Uoswr Tipu lo = 2,0 MA ot Temmeparypsl, C1 — C4 = 0,22 mx®d

tpuLs tpuy HC

130,0
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110,0
100,0
90,0
80,0
70,0
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/._-{ PHL
_.--'/-/ =~ e
_/_/ =~ — - tPLH
~ L
TN
S
3,0 3,5 40 45 5,0 55
UCC: B

Pucynok 23 — 3aBUCMMOCTb BpEMEHU 33JIEPKKU paclipoCTpaHEHUS
npu BKIoueHUH (tpHL)/BBIKITFOUeHNH (tPLH) HA BBIBOJIAX MPUEMHHKA

OT HAIIPSDKCHUS MMUTAHUSA Ucc
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Pucynok 24 — 3aBUCMMOCTb BpEMEHH 33JIEPKKHU PaCIIPOCTPAaHEHUS TIPH BKIFOYSHHUH TpHL

tpiy, HC
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Pucynok 25 — 3aBUCMMOCTb BpEMEHH 33JIEPKKU pacIpOCTPaHEHUS TIPU BBIKIIIOUEHUU tpLH

OT TEMIIEPATYPBI
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Pucynok 26 — Bpems HapacTaHus BBIXOAHOI'O CHIHAJIAa HA BBIXOJAX HepefaTduKa tr
ot TemrepaTypsl, Umsaup = UiL
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Pucynok 27 — BpeMs HapacTaHus BHIXOJHOIO CUTHAJIA Ha BBIXOAAX IEPENaTUHKA tr
ot teMneparypsl, Umsaup = Uin
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Pucynok 28 — Bpems cniajia BEIXOHOTO CMTHAJIa Ha BBIXOJAaX MepelaTunKa tf
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Pucynoxk 29 — Bpewms cniazja BEIXOJHOTO CMTHAJIa Ha BBIXOJaX MepelaTuuKa tf

ot teMneparypsl, Umsaup = Uin
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11 TabapuTHBINA YepTe:K MUKPOCXEMbI

5 B
3 o : = < ‘ i
€ IRl N TexHonornyeckas
‘ 558 o kwos [T oo
L |
?B — 'Y
— I
L— | m—
Bo—— | i =
5 — ‘ —— 3| 3
g — | — s
~ 25 =— | —
ol « —_— \
3 TexHonornyeckas
noponbiKa LTI
25 L M mmde
% Y
T
28 E 9,405
1 ©
o
- 17,68 max
3 -t L
A
3oHa ktova
_SoHa Kiova éAE‘
4 10 £
~
<)
-
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A B A
1 A — JJIMHa BbIBOAA, B IIPCACIaxX KOTOpOﬁ IMPOU3BOJUTCA KOHTPOJIb IJIOCKOCTEH
CUMMCTPUHU BBIBOJOB OT HOMHUHAJIBHOT'O PACIIOJIOXKCHUS.
2 b - upruHa 30HBbI, KOTOpasA BKJIKOYACT ﬂeﬁCTBHTeHBHYIO IMAPUHY MHKPOCXEMbI U

HEKOHTPOJIMPYEMYIO YaCTh BBIBOJIOB.
3 Hymeparus BbIBOJIOB [TOKa3aHa YCIOBHO.

Pucynok 30 — Mukpocxema B kopnyce H09.28-1B
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12 HWudpopmanus 1 3aKasza

TemnepaTypHbIil
O6o3HaueHmne MapxkupoBka Tun xopmyca manason, °C
K55591H4Y 33025 H09.28-1B ot — 60 1o 85

YcinoBHOe 0003HaUE€HHWE MHUKPOCXEM TP 3aKa3e B JIOTOBOPE Ha IIOCTaBKY U B
KOHCTPYKTOPCKOH JOKYMEHTAIIUU JPYTO MPOIYKIIUH TOJDKHO COCTOSTh U3:

— HaWMEHOBAHUE M3CINS — MUKPOCXEMA,;

— 0003HayYeHUs TUIA (TUTIOHOMHUHAJA);

— o60o3HaueHus Texuuyeckux ycnosuit TCK.431000.002TY;

— o0o3nauenus crenudukanuu TCK.431323.047CIL.

[Tpumep 0603HaUEHUST MUKPOCXEM:
Muxkpocxema K55591TH4Y — TCK51.431000.002TY, TCK1.431323.047CII.
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Jluer perucrpanuy usMeHeHHMH

No NoNe
w ata Bepcus Kpatkoe coneprxaHve H3MEHEHHUS HU3MECHSAEMBIX
JIUCTOB
1 | 08.07.2025 0.1.0 | BBeneHa BepBbie
B Tabnauie snexkrpuyeckux mapamerpos (Tabmura 5) 11
YTOYHCHBI HAMMEHOBAHHUS U 0003HAYCHHUS [TapaMETPOB:
— BBIXO/IHbIE TOKH Ha BhIxoAax npuemMHuka (lor, loLH
BMecTo lozi, lozh);
— BBIXOJIHBIC TOKH Ha BeIxojax nepeaarynka (Iozr, lozn
2 1 08.08.2025 | 0.2.0 | 000 IoLL TR, loLH_TR).
B Tabnuue npeaenbHo-A0MyCTUMBIX PEXIMOB 13
(Tabiuua 6) no6asnensr napamerpsl Uout, UozH, UozL
B Ta6uuiie cipaBounsix nmapamerpos (Tabmmma 7) 15
nobasneH mapametp Uoswi
3 24.11.2025 1.0.0 | JloGaBieHO 3HAYEHHE TEIIOBOTO COMPOTHUBIICHUS 1
4 | 11.03.2026 1.0.1 | Ucnpaneno «Kout» Ha «KOUT» [To Tekcty
5 22.06.2026 1.0.2 | Pazgen 10 — noOaBieHbl THIIOBBIE 3aBUCUMOCTH 16 - 28
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