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KaTtanor conepxunt uHdopmMaumo o npoayKumn AO «HUIT» kaTeropun kadectsa OTK,
npegHasHayeHHON AN NPUMEHEHNS B U3AENMUSX FPaXAaHCKOr0 HasHaveHus.

C NOMHbBIM KaTaNoroM U3Aennii Bbl MOXeTe 03HaKOMUTbCS B paszene «[1poayKums»
Ha ouLManbEHOM caiiTe: www.niiet.ru

COAEPXAHME
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YCYyTn

MUKPOKOHTPO/TEPDI

LM®PO-AHANOTOBBIE M MHTEP®EMCHBIE UMC
CVNNOBBIE TPAH3NCTOPDI

CBY HUTPUA-TANNVNEBBIE TPAH3NCTOPSI

NABOPATOPHBIE YCUNMUTENW MOWHOCTMN

OBPA3OBATE/IbHBIE MPOTPAMMDbI
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I O MPEANPUATNN AO «HUUIT» AO «HUUIT» O MPEANPUATIY

HAV'-lHO-I/ICCﬂ‘_Ep,OBATEnbCKI/II7I UHCTUTYT
QINNEKTPOHHOUN TEXHUKWU - nPEp‘nPMﬂTME, Ceﬁqacsnopchene MocTosiHHOE  y/lydlWweHve — KadecTBa  BbINyC-

KaeMoW MPOAyKUMM — OfHO U3 Hambonee npuo-

HA KOTOPOM B QAAZIEKOM 1965 Trojay Hawux pa3paboTok DUTETHbIX HANPABNEHUIA MOAUTAKN PYKOBOACTEA
BbI/IA CO3JJAHA MEPBASl OTEYECTBEHHAS Gonee (T R
MUKPOCXEMA. ’

obecrneymBaeT MOCTOSIHHOE MOBbIWEHME KBanUdW-
Kaumy 1 npoeccuoHanbHbIA POCT COTPYAHMKOB.
Ocoboe BHUMaHVe yaensieTcs nomcKy TanaHTAMBbIX
VHXEHEepoB W BbICTPaVBAHUIO [OBEPUTENbHbIX
OTHOWEHWI C noCTaBWMKaMK, MapTHepamy
Y NOTpebuTensMun Halen NpoAyKLMH.

Celtvac, cnycta nonseka, AO «HUV3T» BxoauT B 4MCiO Beaywumx npep-
NPUSTUIA 3NEKTPOHHOM NPOMbIWNEHHOCTU. OCHOBHbIMW HarpaBneHUsMU,
B KOTOPbIX paboTaeT AO «HNIT», senstoTcs pa3paboTka v BbIMYCK COXHBIX
V3AEANIN MUKDPO3INEKTPOHUKN:

®  MUKDPOKOHTPONNEPSI;

. CBer60ﬂbLIJVIe NHTEerpanbHble CXeMbl TUMa «CMCTeMa Ha KPpUCTaNne»;

e npoueccopbl UMPPOBOI 06pPaboTKM CUTHANOB;

e UMdpo-aHanoroBele NpeobpasoBateny U MHTEPMENCHbIE MHTErpanbHble
MUNKDOCXEMbI;

BbICOKO4YaCTOTHbIE 1 CBEPXBbICOKOYACTOTHbIE TPAH3NCTOPbI.

CEPTH®HKAT COOTBETCTBHA
Na BP 47.1.16111-2022

Tepermrpegonss » Poscpe Cocvent o 19.99.2002 7.
chcramrescn o IL432005 1. 11
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Ha BCe BOMPOCH BaM roTOBbl MaKCMManbHO HBbICTPO OTBETUTH CMELManmCTbl
NOAAEPIKKN.

3apgaiiTe Bonpoc Ha opyme Hawero cauTa: forum.niiet.ru

HAYYHO-UCCEOBATE/IbCKUA UHCTUTYT : i Ol | . : " " ; ; s
T PoNHOT Texton s g - | - | = ‘ : Hannwute Ham Ha support@niiet.ru nnv No3BOHWTE B OTAEN MapKETUHra
u cbbiTa no TenecdoHy: +7(473) 280-22-94



] venyru

AO «HUWNIT»

NOMUMO NPOU3BOACTBA U3AENUA MUKPOINEKTPOHUKMU
HUU3T NPEJOCTABAAET NOTPEBUTENAM WNPOKWUA HABOP

YCAVI.

KOHTPAKTHASA CBOPKA

AO «<HUUIT» BbINyCcKaeT MUKpPOcxeMbl B 60/1ee yeM 30 TUNax MeTal/loKe-
pamuyeckux kopnycoB. lponsBoacTBEHHasA MOLHOCTb NpeanpuUaATUN -
A0 180 000 MUKpPOCXEM B rog, ¢ KaTeropuei kavyectsa «BI».

AKTVIBHO OCBaMBaOTCS COBPEMEHHbIE TEXHOMOMMW KOPMYCYPOBaHUS.
Ha npeanpusTum co3paHbl U AeCTBYIOT:

+ Ha30Bas TEXHONOM NS MHOTOKpUCcTansHoW cbopku CBMC Ha ocHoBe MeTo-
[,0B 3D-nHTerpauny;

« bazoBas TexHonoruveckas nnuHusa coopkm BUC 1 CBUC B MHOroBbIBOA-
HbIX MeTannokepammyeckmx kopnycax tuna DIP, LCC, CQFP, CPGA, CBGA
(B T.4. c ucnonb3osaHuem TexHonoruu flip-chip) v ap.;

« TexHonorus cbopku Ha nevatHole nnatel COB (Chip-On-Board);

¢ TEXHONOrUs COOPKM Ha NEHTOYHOM MNONMMMMAHOM HocuTene TAB
(Tape Automate Bond).

BaXHeMlUIMM BEKTOPOM pa3BUTUA ABAseTCA TexHonorus 3D-uHTe-
rpauun. [laHHbI MeTog, MO3BOJNsieT cobMpaTb KPUCTaa/bl, U3roTOB-
JIeHHble MO pa3HbIM TEXHOJIOFUAM, B OAUH KOpMyc. ITO Harnpas/ieHue
AO «<HUUIT» pasBuBaeT ¢ 2007 roga u, 6narogapsa coBpeMeHHOMYy 060-
PYAOBAHMIO U BbICOKOKBANMGULMPOBaHHbIM CieyuanucTam, gobunocb
3HauYMTeNIbHbIX pe3y/IbTaToB.

I'Ipem MyuleCTBa MCno1b30BaHKA C60pKl/I Ha OCHOBE MeTO10B 3D-I/IHTeI'paLJ,l/Il/II

e yCKOpeHue npolecca pa3paboTku;

e CHWWKEeHMe CTOUMOCTY;

e yMeHblleHMe MaccorabapmnTHbIX pa3mMepos;

e yMeHblleHye aHepronoTpebnerus;

e yBenunyeHve hyHKLUMOHana;

e yBenMuyeHune HbICTPOANCTBYIS (MPON3BOANTENBHOCTH).

AO «HUWMIT»

BEAFAALMOE NOCMIECHOS ATESTCTRO

AMLEH3UA

R 28

PA3PABOTKA
MUKPOCXEM

[Av3aiiH-LLeHTP UHCTUTYTa BbIMOJIHAET NOJIHbIN
KoMMieKC paboT No NPoeKTUPOBaHUIO Ludpo-
BbIX MHTErpasibHbIX MUKPOCXeM: OT YPOBHS J10-
rMyeckoro onucaHusi mogeneil Jo TOMNOJIOrUM
KPUCTANNIOB, BKJ/IIOYasl aHaNlOroBoe U CMeLuaH-
HoOe NPoeKTUPOBaHMe.

cnonb3yemble nporpamMHble NHCTPYMEH-
Tbl CWUCTEM  aABTOMAaTM3VMPOBAHHOIO  MPOEKTU-
POBaHMS, [AM3aWH-KUTbI 1 OMBIMOTEKN Kpewm-
HMeBbIX (DabpVK MO3BONSIOT  MPOEKTUPOBaTb
MUKPOCXeMbI C MPOEKTHbIMW HOPMaMM 0 22 HM.

YCNYTru

ATTECTAT

CEPTHR®HEAT COOTBETCTRHA
-H0E

X B AT L6 AL 2

1 L s T T

B T
[ttt

Sckermrses 0 Mg 2y |

|

o e . ey s el
TOCT SO (TR0 » X Rl O o smewvrmn o
e

| e et
s oo e ot 1y et o, AFSecTy
samerce ors sowrurnah T

NMPOBEAEHUE
UCMNbITAHUNA

UcnbiTaTenbHbi LeHTP HUUIT akkpepguToBaH
CAC «3neKTpOHCepT» Ha MNpaBO MNpoBepeHUs
WUCNbITAHUA OTEYECTBEHHOW W UMMOPTHOM
3/1leMeHTHOI 6a3bl U UMeeT nuueHsuio depgepa-
NIbHOTO KOCMUYECKOro areHTCTBa Ha OKasaHue
ycnyr npeanpuatTuam «Pockocmoca.

ObopynoBaHue  ucCMbITaTeNnbHOW  nabopaTopun
Mo3BO/SET MNPOBOAWTL MCMbITAHMS  MUKPOCXEM
Ha BO3AENCTBME MEXaHWUYeCKMX, KNMMaTUYecKu,
INEKTPUYECKMX, PECYPCHBIX U KOHCTPYKTUBHBbIX
(bakTOpoB. TexHWU4ecKme BO3MOXHOCTW MCMbITa-
TENbHOro LEeHTpa MO3BOASIOT MPOBOAUTL CEpPTH-
dvkaumoHHble ucnbitadus KB UM u ncnbiTaHms
SKBE Of1 B COOTBETCTBUM C 3asiBNEHHOM 06M1aCTbio
aKKpeanTaumm.

- —




YC/IOBHbIE OBO3HAYEHUA:

Cuctembl npreMa, nepegadim
1 06paboTKM nHbopmaLmm

BcTpoeHHoe ynpasneHne

ABTOHOMHbIE
HeobCnyXnBaemble
annaparsl

PoboToTexHMYecKme
KOMTI/TEKChI

ABTOMaTU3aLMS
TEXHONOMMYECKIMX MPOLEeCCoB

ABTOMaTV3VpOBaHHOE
yrpaeneHue
3M1eKTPONpPUBOLOM

BolymcnmrensHasg TexH1Ka

TeﬂeKOMMyHI/IKaLI,I/IOHHaﬂ
TeXHWKa

MopTaTnBHas HocKMMas
annapatypa

%
®

MHTennexkTyansHoe
yrpasneHve

CpencTea HabnoaeHus,
6e30mnacHoOCTM

CeTtbn HTENNEeKTYaNbHbIX
[0aTHNKOB

MeTponormns

CBs3b

MepnumHa

JHepreTuvKa

[MpOMbIWNEHHOCTb

MUKPOKOHTPOJI/IEPDI

MUKPOKOHTPOJ/IZIEPDBI 32 BUT
K1921BKO1T
K1946BK035
K1946BK028

MUKPOKOHTPOJINNIEPLI 8 BUT
K1887BETT
K1887BE4Y

CTP.
CTP.
CTP.

CTP.
CTP.

11
12
13

14
15



Ans Bawero yao6cTBa Mbl NpefoCcTaB/sieM TeCTOBbIe 06pasLbl U3genuu,
a TaK)XXe MaKeTHO-0T/1afO04YHble NiaThbl.

MoapobHOCTM y3HaBalTe y MEHeMKEPOB Mo TenedoHy: +7(473) 280-22-94
WAV 3NEKTPOHHOM NoyTe: support@niiet.ru
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MUKPOKOHTPO/TNNEPbLlI 32-PA3PAAHDBIE

K1921BKO1T

MUKPOKOHTpoanep Ha aape ARM Cortex-M4F
C pacWwWmpeHHbIMU DYHKLUAMU
No ynpaB/ieHUI0 31IeKTPONPUBOAOM

OMUCAHUE:

32-pa3psaaHbIi YHYBEPCabHbI MUKPOKOHTPOMNEP C PAaCWMPEHHbBIMU (DYHKLUS-
MW M0 yNpaBaeHuto 31eKTPoNpPUBOAOM NOCTPOEH Ha ba3e NPOLECCOPHOrO sapa
apxutekTypbl ARM Cortex-M4F ¢ nponssoguTenbHoOCTI0 125 DMIPS ¢ nogaepx-
KOV onepauunii ¢ nnasatouleit 3anatoir, ¢ 1 M6anT Flash-namaTtbio, 192 Kbant
BCTpoeHHoro O3Y, nopnepxkoit nHtepdencos Ethernet 10/100, CAN, UART,
SPI, 12C. VimeeT B CBOeM COCTaBe [BeHafLUaTb 2-KaHaNbHbIX 12-pa3psagHbix AL
C pPeXMMaMU LUMMPOBOro KOMMNapaTopa A5 KaXKaoro 13 KaHanoB U KOHTponnep
nHTepdeinica USB 2.0 Device / Host ¢ hunsmyeckum yposHem PHY.

MpumeHsieTcs B cpepcTBaxX U3MepeHus, CBA3U, HabnogeHus, 6ezonacHo-
CTU, aBTOMaTU3aLuu NPOU3BOACTBA, MeAuLUHe, SHepreTuKe, NPoMbILL-
JIEHHOCTU, B TOM YUCJI€ B 3JIEKTPONPUBOAAX, a TaKXKe Pa3/IMYHbIX CUCTEMAX
ynpaBneHus.

TEXHUYECKUE XAPAKTEPUCTUKN:

APXUTEKTYpa 1 CUCTEMA KOMaHL, ARM Cortex-M4F

TakToBag yactoTa, My 100

BcTpoeHHoe O3Y
192 K6ant

M3Y (FLASH)
1 M6ant

O6bem agpecyemMon namaTu 64 MbanT
VIHTepdelics CAN-2,UART-4, SPI-4, 12C-2
HanpshxeHne nutaHus, B 1,8/3,3(+10%)

Tun Kopnyca 4406-208-1 (QFP-208)

PYHKUMOHANbHbIE aHaNoru LM4F132 cemelicTBa
(npoToTuWnbI) Stellaris (Texas Instruments)

0O603HaveHve TY AOKB.431290.273TY

OT/INNMUTENIbHBIE
OCOBEHHOCTMU:

« leBsTb Mmoayneit LLINM,

3 KOTOPbIX LWECTb MOAy el —
C NOALEPKKON pexnma
«BbICOKOTO» pa3peLleHus

« LLlecTb MOpyne 3axBata/

CpaBHEHUS

» TPV aHANOrOBbIX KOMMAPATOPa

« Tpu 32-pa3psgHbix Talimepa
« 1Ba nopta CAN 2.0b
« [IBa MMMNYNbCHbIX KBAAPATYPHbIX

[exofepa

« CeMb 16-pa3psgHbIX v OAWH

8-pa3psaHbIi nocneaosa-
TeNbHbIV NOPT BBOAA-BbIBO/A

« HTepderic USB 2.0 Device / Host

C hmsnyeckm yposHem PHY

« HTepdelic Ethernet 10/100

M6uT/c c uHTepdericom Ml

» Cucrtema otnagKku

C uHTepdencamm JTAG 1 SWD

PekoMeHgaumu no nporpaMmMHbIM
M annapaTtHbIM CpeacTBamM OTIagKu:

1. MakeTHO-OTNafo4Has naaTa
npoussogcTea AO «CMC»

2. Mogynb paspaboTynka MBS-NT-
32MA4F1 nponssopacTtea 000
«MexaTpoHukKa - MPO», oTnagoyHas
nnata LDM-HELPER-K1921BKO1T
npoussopactea 000 «LDM-SYSTEMS»
3. MHTerpuposaHHas cpepa
paspaboTku CodeMaster++
npoussopactsa AO «<HUNIT»

4. Kntoy fns cpepbl pa3paboTku
nponseoactea 000 «DUTOH»

5. Cbopka GCC+Eclipse



OT/INNMUTENIbHbIE
OCOBEHHOCTMU:

+ CTOpOXeBoi TaiMep

+ CMHTE3aTOp YaCTOThl Ha OCHOBE
DA

« YeTbIpe 32-pa3psiaHblix TaiMepa
« Tpn MOyNs 2-KaHanbHbIx LWIAM

« OfvH NOPT NOC/IEAOBATENBHOIO
nHTepderica SPI

« [1Ba nopTa nocnegoBaTensHoro
nHTepderica UART

« Mogynb CAN ¢ iByMS nopTamu
BBO[a-BbIBOAA

« Tpy 6noka 3axBata CAP

« [1Ba 16-pa3psgHbIx
MOCNefoBaTeNbHbIX MOPTa
BBO[a-BblBOAA

« OAViH KBapaTYpHbIV AeKoaep

« 16-KaHafbHbI DMA

« CcTema oTnagKm ¢
nHTepdecamm JTAG 1 SWD

« FPU
« [abapuTHble paamepsbl 6x6 MM

COEPbI MPUMEHEHUA:

PekoMeHAaLMM NO NPOrpaMMHbIM
1 annapaTHbIM CPeACTBaM OT/IAAKM:

1. MakeTHO-0T/IagoOYHasa naaTa
npownseopacTa AO «CMC»,

r. BopoHex

2. IHTerpnpoBaHHas cpefa
pa3pabotku CodeMaster++
npoussopactsa AO «<HUNIT»

3. Kntoy gs cpeppl pa3paboTku
nponseoacTtea 000 «DUTOH»

r. Mocksa

4. Cbopka GCC+Eclipse

MUKPOKOHTPO/INEPbBl 32-PA3PAAHDBIE

K1946BK035

MUKPOKOHTPONEP C YMEHbLUEHHbIMU
rabapuTHbIMK pa3Mepamm ¢ hYHKLUSAMN
MO YNpaB/EHNIO 3NEKTPONPUBOLOM

OMUCAHUE:

32-pa3psgHblil - camblii - ManorabapuTHbI B POCCMM  MUKDPOKOHTPONEp
B kopnyce Tuna QLCC (48-BbIBOAOB), CMOCOOHbLIM  pelwaTh  3aaaqu
ynpaBneHus 31eKTponpuBofdamu, NOCTpoeH Ha 6ale MpoLEeccopHOro sapa
C npoun3BoanTensHoCTHI0 125 DMIPS ¢ noaaepxkoi onepauuii ¢ nnasatouien
3andaTon, ¢ 64 Kb6ant Flash-namaTeto, 16 K6alT BcTpoeHHoro O3Y, noaaepKon
nutepdeiicos CAN, UART, SPI. PaboTaeT OT OAHOIMO MWCTOYHUKA MUTAHUSA
HanpshxkeHnem 3,3B, MMeeT peXxrM TaKTMPOBaHWUS OT BHYTPEHHEero reHepaTopa.

MpumeHseTca B cpefCcTBaX M3MepeHus, CBA3U, HabnogeHus, 6esonacHo-
CTU, aBTOMaTM3aLuN NpoOU3BOACTBA, MeAULUHe, JHepreTuKe, NPoMblILl-
JIEHHOCTH, B TOM YMCJIE B 3IEKTPONPUBOAAX, a TAKIKe Pa3/IMYHbIX CUCTEMaX
ynpaeneHus.

TEXHUYECKUE XAPAKTEPUCTUKN:

APXUTEKTYpa 1 CUCTEMA KOMaHS RISC-32 6uT
TakToBas YyactoTa, My 100

BctpoeHHoe O3Y

16 KbanTt
[MamsaTb

M3Y (FLASH)

64 KbanT
UHTepdelichl CAN,UART-2, SPI, 12C
HanpshkeHve nuTaHus, B 3,3 (+ 10 %)
[nana3oH paboyvix TemnepaTtyp,’C -60 + +125

Tun kopnyca:

K1921BK035 MK5162.48-1 6x6 MM
K1946BK035 QFN48
DYHKUMOHANbHbIE aHaNoru LM4F132 cemelicTBa
(npoToTmnbl) Stellaris (Texas Instruments)

0Obo3HayeHne TY
K1921BK035 AEHB.431290.448TY
K1946BK035 ALKB.431290.407TY
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MUKPOKOHTPO/TNNEPbLlI 32-PA3PAAHDBIE

K1946BK028

BbICOKOMPOM3BOAMTENbHbIN MUKPOKOHTpONNEP
B kKopnyce BGA ¢ pacwimpeHHbIMU hyHKLUAMU
No yNpaB/IEHUIO 3NEKTPONPUBOAOM

OMUCAHUE:

32-pa3psaHbiin BbICOKOMPOW3BOAUTENbHbIV MUKPOKOHTPOMNEP C PacliMpeHHbIMM
DYHKUMSMKM MO YNpaBleHuo  dMeKTPONpUBOAOM — MOCTPOeH Ha  Oase
NpOLECCOPHOro siApa C Mpou3BoauTensHoCTbio 250 DMIPS v nopaepkoi
onepauuri C nnaBatolwel 3anatoi, ¢ 2 MbaiT Flash-namarteio, 704 Kbant
BcTpoeHHoro O3Y, noaaepwkon nHtepdericoB MOCT P 52070-2003, SpaceWire,
Ethernet 10/100, CAN, UART, SPI, 12C. B cBoeM cocTaBe wumeeT 610K
KOHMOUTYPUPYEMbIX TOMMYECKIX 31EMEHTOB,

MpumeHsieTcs B cpepcTBaxX U3MepeHus, CBA3U, HabnogeHus, 6ezonacHo-
CTU, aBTOMaTU3aLuu NPOU3BOACTBA, MeAuLUHe, SHepreTuKe, NPoMbILL-
JIEHHOCTU, B TOM YUCJIE B 3JIEKTPONPUBOAAX, a TaKXKe Pa3/IMYHbIX CUCTEMAX
ynpaBneHus.

TEXHUYECKUE XAPAKTEPUCTUKN:

ApPXUTEKTYPa 1 CUCTEMA KOMAHLA, RISC 32 6uT

TakToBas yactoTa, My 200

BcTpoeHHoe O3Y 704 KbanTt

MamaTe

M3Y (FLASH) 2 MBaiiT
[lononHuTenbHas 3arpyso4Has namsaTb (FLASH) 128 xBant
[lononHuTeNnbHas N0Nb30BaTENbCKAS NaMATb AaHHbIX (FLASH) 64 kBant
NHTepdelicsl CAN-2,UART-6, SPI-4, 12C-2
HanpshkeHve nuTaHus, B 1,2/3,3 (=10 %)

Tun Kopnyca:

K1921BK028 8115.400-1
K1946BK028 PBGA400
[vanasoH paboyvx Temnepatyp,’C -60 + +85

LM4F132 cemelicTBa Stellaris

®yHKUMOHaNbHbIE aHanoru (MpoToTumnbI) (Texas Instruments)

060o3HaveHne TY
K1921BK028 AEHB.431290.444TY
K1946BK028 AKB.431290.406TY

PekomeHpgayuu no MPOrpaMMHbIM 1 annapaTHbIM CpeacTBamM OTnadKu:

1. MakeTHo-0TNafgo4Has nnata nponssoacTsa AO «CMC» r. BopoHex

2. NHTerpuposaHHas cpega paspaboTtim CodeMaster++ npounssoactsa AO «HNIT»
3. Kntou gns cpeppl paspaboTki nponssogctea 000 «duToH» . Mocksa

4. C6opka GCC+Eclipse
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OT/IMNMUTENIbHBIE
OCOBEHHOCTMU:

« KoHTponnep BHeLHel
cTaTuyeckon namsti (DMA)

+ CMHTE3aTOp YacCTOTbl Ha OCHOBE
DAl

+ Bocemb 32-6UTHbIX TaliMepoB

« Yackl peanbHoro Bpemeru (RTC)
C 6aTapelrHbIM NUTaHUeM

« bnok ALIMM (48 kaHanoB, 12 6uT,
[0 2 M BbIOOPOK Ha KaHan)

« [IBaguaTh KaHanos LM,
13 KOTOPbIX ABEHAALATH —
C NMOAAEPXKKOW pexrma
«BbICOKOI0» pa3pelleHus

* HeTblpe UMMYIbCHBbIX
KBagpaTypHbIX feKosepa

« [IBeHaoLaTh 16-paspasHbIx
nocnefoBaTeNbHbIX NopTa
BBOAA-BbIBOAA

» [1Ba pe3epBMpPOBaAHHbIX
KOHTponnepa nHTepdeinca
no FOCT P 52070-2003;

« [1Ba KOHTpONNepa SpaceWire
[0 200 MbuTt/c;

« HTepdelic Ethernet 10/100
M6wuT/c c nHTepdecom Ml

« CucTema oTnagKkm ¢
nHTepdencamm JTAG 1 SWD

+ [1Ba 1-wire
« BNOK TPUroHOMETpUYeCKniA
BbIYNCTUTESbHbI

* 4-KaHanbHbIN CUrMa-gensra
AEMOLYNATOP

+ Bok KoHbUryprpyembix
NIOrMYECKNX 3NEMEHTOB

« FPU

COEPbI MPUMEHEHUA:




OT/INNMUTENIbHbIE
OCOBEHHOCTMU:

+ [1Ba 8-pa3psfHbIX TaiMepa/
CYETYMKA

« [1Ba 16-pa3psigHbix Taimepa/
cYeTYMKa UMY

« HeTbIpe NocneaoBaTeNbHbIX
nopTa BBOAa/BbIBOAA

« IHTepdenc JTAG
+ 10-pa3psiaHbIl 8-KaHanbHbIA AL
+ 4 KaHana 6noka WM

+ 8-pa3psiAHbIV CTOPOXKEBO
Tanmep (WDT)

+ AHaNOroBbIV KOMMNapaTop

« lllecTb peXKMMOB NOHMKEHHOTO
3HepronoTpebneHus

« 53 IMHWK BBOJA/BbIBOAA 0DOLLEro
Ha3Ha4YeHn4d

COEPbI MPUMEHEHUSA:

PekomeHpgauun no nporpaMMHbIM
M annapaTHbIM CpeacTBaM OTNafKN:

1. USB-nporpammatop
K®A1.301411.247

2. MakeTHO-0TNago04Has nnata
Kd/[/1.301411.243

3. Mnata-nepexogHuK ana
oTnagoyHoro komnnekrta ATSTK600
C MUKPOKOHTposiepom 1887BETT
K®[/1.441461.011

MUKPOKOHTPO/MNEPLl 8-PA3PSAAHBIE

K1887BE7T

MUKPOKOHTponnep c RISC-apxutekTypomn
M BHYTPUCUCTEMHO NPOrpaMMmnpyemMoim
naMaTblo Nporpamm 128 K6ant

OMUCAHUE:

8-OUTHbIV MUKPOKOHTPONEp NOCTpoeH Ha 6a3e RISC-apxuTekTypbl, ¢ 128 kb
9HEeproHe3aBMUCUMOW NaMsTV nporpamm, 4 Kb 3HeproHe3aBMCHMMON NamsaTu
[aHHbIX, 4 Kb BHYTpEHHEN onepaTvBHOM NaMsATH, C BO3MOXHOCTbIO MOAKNIOYEHS
BHELUHel onepaTnBHOM NaMsT 06bemMom A0 64 Kb.

MpumeHseTca B cucTemax npuema, nepepaym m o6paboTku uHdopmaumu,
BCTPOEHHOIO YNpaB/ieH!s U B aBTOHOMHbBIX He06C/Ty)KMBaeMbIX anmnaparax.

TEXHUYECKUE XAPAKTEPUCTUKNU:

APXUTEKTYpa ¥ CUCTEMA KOMaH[ RISC

MakcumanbHasa TakToBas YacTtoTa, My, 16

Cratuyeckoe O3Y (BHYTP.)

4 K6ant
BHelwHee cTaTtuyeckoe O3Y
64 Kbant
MNamaTe
M3Y nporpamm (EEPROM)
128 Kbant
M3Y naHHbix (EEPROM)
4 K6ant
ViHTepdelce SPI, TWI(12C), USART -2
HanpshkeHvie nuTanHus, B 5,0 (£10 %)
MaKcManbHbI AVHAMUYECKUIA TOK
50
notpebnenus, MA
[nana3oH paboynx Temnepatyp, °C -60 ++85
Tvin kopnyca 4203.64-2
0O6o3HaveHve TY AEAP.431280.910TY
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MUKPOKOHTPOMMEPbL 8-PA3PSAAHBIE

K1887BE4Y

MUKPOKOHTponnep c RISC-apxutekTypomn
N BHYTPUCXEMHO NMPOrpaMMmpyemMon
namMsiTblo nporpamm 8 kKbant

OMUCAHUE:

8-OUTHbIVI MUKPOKOHTPOMIEP MOCTPOeH Ha 6a3e RISC-apx1TeKTypsbl, ¢ 8 Kb aHep-
rOHEe3aBMCMMOM NaMaTy Nporpamm, 1 Kb 3HeproHe3aBUCUMONM NaMaTU AaHHbIX,
512 6alTammn BHyTpeHHelr onepaTuBHOM namaTu. OCobeHHO nepcneKTUBHO
MCMOoMb30BaHMe B MOPTATUBHOW HOCKMMOW annapaType u npubopax, MMerLmx
KECTKME OorpaHuydeHrs no COOTHOWeHWD bbiCTpoaeicTBMe / noTpebnsiemas
MOLHOCTb / CTOUMOCTb.

MpumeHsieTcs pAnsa ynpasneHUs pOGOTOTeXHM‘IeCKMMM KoMnieKcamum,
B CUCTeMax aBTOMaTuU3aLUU TEXHOJZIOrM4YeCKUX npoueccoB, cUctemax
aABTOMaTU3UPOBAHHOIO YynpaB/ieHUA D3J/iIeKTponpuBoaom, OprrexHuke,
BbIYUC/IUTE/IbHOM TeXHUKe, Tenekommyuukaquouuoﬁ TeXHUuKe.

TEXHUYECKUE XAPAKTEPUCTUKNU:

ApPXUTEKTYpa 1 CUCTEMA KOMaHA, RISC

He bonee 16 MIy,
npv U =5,0 B (+10%)
He bonee 8 Ml

npv U =3,3B (+10%)

TakToBas YactoTa, My

o3y
512x8 6uT
NamsiTo nay nporpamm (EEPROM)
8 Kbant
M3Y gaHHbix (EEPROM)
1 K6ant
ViHTepdelics USART, SPI, TWI
HanpspkeHne nutanus, B £ (eIl
. 5,0 (+10%)
MaKcrManbHbI AMHAMUYECKMI TOK 30
notpebneHus npu 5,5 B, MA
[vnana3oH paboynx Temnepatyp, °C -60 + +85
Tvn kopnyca H16.48-2B
O6o3HaveHne TY AESP.431280.537TY
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OT/IMNMUTENIbHBIE
OCOBEHHOCTMU:

[1Ba 8-pa3psaHbIx TaiMepa/
CHETHMKA

16-pa3psgHbIi TaliMep/CHETHMK

3 nocnenoBaTeNbHbIX MopTa
BBoAa/BbiBoga (USART, SPI, TWI)

10-pa3psaHbIv 8-KaHa bHbI i
ALN

4 kaHana 6noka LM

8-pa3psiAHbIN CTOPOXKEBOM
Taimep (WDT)

6 PEXMMOB MOHMKEHHOTO
3HepronoTpebneHus

AHanoroBbIi KOMNapaTop

HeTblpe 8-pa3pafHbIX nopTa
BBO/1a/BblBOfa 06LLEro Ha-
3HaYyeHNns

COEPbI MTPUMEHEHUA:

PekomeHpgauun no nporpaMMHbIM
M annapaTHbIM CpeacTBaM OTNafKn:

1. MaKeTHO-0TNaf04HOE YCTPOUCTBO
K®d/1/1.424939.010

2. AganTep gns NogKAoYeHns
MUKPOCXEM K CTaHAAPTHbIM
nporpammatopam HUN3IT48-
DIP40TP

3. USB-nporpammatop
K®/1.301411.247




ULNOPO-AHANIOIOBbIE 2
YC/IOBHbIE OBO3HAYEHUA: UWHTEPDPENUCHDBIE UMC

CucTembl npreMa, nepegadm
1 06paboTkN MHbopMaLmy

u

KOHTpONbHO-M3MepHTENbHbIE
nproopsl

ABTOMaTV3VpPOBaHHOE yrpasneHue
3M1eKTPONpPUBOAOM

G

CVHTE3 1 pacnosHaBaHve peyn

Cucrema KO,D,I/IpOBaHHOlZ CBA3N

Jo) ()

BbICOKOCKOpOCTH ble
BbIYNCNNTENbHbIE CEeTU

La}
a
a

10

Aucnnen n LCD-nanenu




ULNSPO-AHANOTOBBIE U UHTEP®EWCHBIE UMC

e | UCli

yMHOXatowmin LAT ¢ napannenbHbIM
NHTepdelrcoM gaHHbIX

OMUCAHUE:

[ByxKaHanbHbl  16-pa3psaHblid  yMHOXatoWMIA LA ¢ TOKOBbIM  BbIXO0M
C nocnefoBaTeNbHbIM — MAWM  NapannenbHbiM  UHTepdencom.  ComepuT
nocnefoBaTenbHbI  (MapannefbHbii) pernctp, fewudpaTop agpeca, [Asa
BXOfHbIX perncTpa AanHbix LA, aBa 16-paspsagHbix LA ¢ BbIXOLOM MO TOKY,
3-X NPOBOAHOM NoCnefoBaTeNbHbIN MHTepdenc AaHHbIX. [rManasoH BbIXOLAHOMO
TOKa onpefenseTcs BHeWHWUM OMNOPHbLIM Hanps)KeHneM. BCTpOeHHbIV pe3nctop
obpaTHOW CBsi3n RFB BMecTe ¢ BHeWHWM onepaunoHHbiM ycunutenem (OY),
NO3BOMAIOT OPraHn30BaTh NPeobpazoBaTe/lb TOK-HAMPIHIKEHNS.

MpumeHseTca B KOHTPO/IbHO-U3MEPUTEsIbHbIX Npubopax U cucTemax
c6opa faHHbIX.

TEXHUYECKUE XAPAKTEPUCTUKMNU:

Pa3psagHoCTb, buT 16
VIHTerpanbHast HenrHelHocTb, LSB +1

[OnddepeHumnansHas HenMHeNHoCTb, LSB 3l

VHTepdelic nocnefoBaTenbHbIN
HanpskeHne nutaHus, B 3,0-5,5

Tok noTpebnexns, MKA 50

Bpems ycTaHoBNEHMS, MKC 0,5

BHewHee onopHoe HanpsxeHne, B ot -15p00 15
Monoca nponyckaHns no VREF, My 6,8

Obune rapMOHNYECKUE UCKAKEHWS

1o VREF, 16 104

DYHKUMOHaNbHBI aHanor AD5545

Kopnyc 4112.16-3




OT/INMUTENIbHbBIE
OCOBEHHOCTMN:

« [porpammypyemMas 4yactoTta
npeobpa3oBaHus

« [porpamMmupyemsble
KO3 DUUMEHTBI yCUNEHMS

« BHYTPEHHWIA UCTOYHMK
OMOPHOIO HanpPsHkeH s

« [locnegoBaTenbHbIA MOPT

« [IporpamMmypyemas noaoca
MPOnyCcKaHma

« [InddepeHumanbHble BXoabl/
BbIXOAbl

« HecMmMeTpUYHbIE BXOAbI/
BbIXOAbI

COEPbI MPUMEHEHUSA:

UVNDPO-AHANOTOBLIE W UHTEP®EWCHBLIE UMC

K1273MM01T

14-pa3papHbl ayaANOKOAaEK

ONMUCAHUE:

14-pa3psaHblil - ayAMOKOAEK — COAEPXKUT  BXOAHOW  MOMOCOBOW  hUbTp
Ha nepeknYaemMbix kKoHaeHcaTopax, 14-pa3psaaHbiid AL, 14-pa3psaHsiin LAM,
BbIxOoAHOV ®HY Ha nepekntodaeMbix KOHAEHcaTopax C KoMMeHcaumen sinx/x,
nocnenoBaTebHbI NOPT AN YIPaBAEHNs 1 nepeaadn AaHHbIX.

[leBSTb PervcTpoB ynpaneHvs NO3BOSIOT 3aaBaTh YacToTy Npeobpa3oBaHus,
KOIMMUUMEHT YCUNEHUS BXOAHbIX U BBIXOAHbBIX YCUAMUTENEN, KOHDUIYPYPOBaTh
paboTy aHanoroBbix 6/10KOB, UMMPOBOI YaCTH 1 NOCe0BaTENbHOMO NopTa.

MpumeHsieTca B cUCTeMaX CUHTe3a U Pacno3HaBaHUS peyun, CUCTeMaX KO-
AVPOBaHHOM CBSA3U, B CPeAcTBa cbopa v perucTpauum gaHHbIX.

TEXHUYECKUE XAPAKTEPUCTUKMN:

PaspsigHocTb AL, 61T 14
PaspsgHocTb LA, 6yt 14
MakcrmanbHas YactoTa npeobpa3oBaHus, Ky 3,2
onoca nponyckaHuns, Ky no 10,8
OTHoLeHne curHan/vickaxenus ALT, ob 64
OTHowWweHKe curHan/mckaxeHuns LA, ab 64
HanpsikeHne nutaHus, B 5,0+0,5
[nana3oH paboumx Temnepatyp, °C -60 ++85
Tun Kopnyca 4119.28-3

DyHKUMOHambHbIE aHanoru (MpoToTunb) TLC320AC02 (Texas Instruments)

Obo3HaueHne TY AEHB.431320.666TY

UVDPO-AHANOTOBLIE M UHTEP®EWCHBLIE UMC

K1273MB19T

16-pa3pagHbin curma-gensta AL

ONMUCAHUE:

16-pa3psaHblii curma-gensra-ALN cogep)xmnT WecTb He3aBMUCKMbIX KaHaoB,
KaX[abl M3 KOTOPbIX MMeeT nporpaMMmmpyemMbiii hopmmupoBaTeb BXOAHO-
rO CUrHana v ycuamuTeNb ¢ NporpaMMupyembiM KOIhOUUMEHTOM YCUNeHNS.
B coCTaB MMKpPOCXeMbl BXOAMT BHYTPEHHUI MCTOYHMK ONMOPHOTO HanpshKeH s
C NMporpamMupyemsiM ypoBHeM. locnegosaTenbHbiii nopT (SPORT) coBme-
CTMM co cTaHpapTHbeiMu MUOC 1 obecneynsaeT Bce dyHKUMM yNpaBAeHUs
“ obMeHa faHHbIMK, @ TaKKe NOoAAEPKMBaeT KacKadrpoBaHMe A0 BOCbMUY
MWNKPOCXEM B KaCKafe B MHOTOKaHa/IbHbIX CMCTEMax.

MpuMeHsieTcs B 3aKOHYEHHbIX cucTeMax c6opa m 06paboTkuU gaHHbIX, NpU-
JIOXXeHUAX C MHOroKaHa/ibHbIMU aHaNOroBbIMU BXOAaMu, B annapaType
ANA NMPOMbBILWIEHHOINO U3MEpPEeHUs MOLLHOCTU, B CMCTEeMaX YynpaB/ieHUs
3/IeKTPONPUBOJOM U B COBMeCTHOM paboTe c DSP.

TEXHUYECKUE XAPAKTEPUCTUKMN:

Pa3psaHoCTb, 6UT 16
MakcrManbHas YacToTa npeobpasoBaHus, Kl 64
OTHoweHwe curHan/(wym+mnckaxenns) (S/N), ab 73

O6Lwpe rapMoHmyeckme rckaxeHus (THD), ab -76

LLymbi B kaHane (N), b -68
MHTepMoaynsaUMOHHbIe UCKaxeHus (IMD), nb -66
lepeKpecTHble NcKaxeHns Mexay kaHanamu (CT), b -79
HanpshxkeHve N1TaHus aHanorosol Yactu, B 3,3+0,3/5,0+0,5
HanpshxeHue nuTaHus undpoBsoii Yactu, B 3,3+0,3/5,0+0,5
[vnana3oH paboyvx Temnepatyp, °C -60 ++85

Tun Kopnyca 4119.28-1

DYHKUMOHANbHbIE aHanorv (NpoToTumb) AD73360 (Analog Devices)

0603HaueHne TY AEHB.431320.002TY

OTINMUTENbHbLIE
OCOBEHHOCTMN:

« [MBKNI NocnegoBaTeNbHbIN
nHTepdeiic, obecneymBatoLmin
KackafHoe coefiHeHve

« BHYTPEHHW NCTOYHNK
OMOPHOTO HaMPSHKEHNS C
NpOrpaMM1pyeMbIM YPOBHEM

« BxogHble ycunutenu
C NpOorpaMMupyemMbiM
KO3t PULMEHTOM YCUNEH S

« [porpamMmupyemas 4YactoTa
npeobpa3oBaHus

COEPbI MPUMEHEHUA:

® D @



OT/INMUTENIbHbIE
OCOBEHHOCTMU:

+ OgHonongpHoe nuTaHue 3,3 B

« LIndpoBbie BbIXOAbI COBMECTVMBI
C HU3KOBOJIBTHBIM YpOBHEM T T/1
(LVTTL)

« CUrHan oTKNtoYeHNs
NPUEMHMKOB

» MowHoCTb paccerBaHng 60 MBT
Ha KkaHan npw 200 My

« MaKkcuManbHbIM
anddepeHumanbHbIv nopor
100 MB

COEPbI MPUMEHEHUA:

UVNDPO-AHANOTOBLIE W UHTEP®EWCHBLIE UMC

K5537BB025

4-KaHanbHbIA MPUEMHUK
c LVDS-nHTepdencom

ONMUCAHUE:

4-KaHanbHbIN NpuemHuKk LYDS-curHana co ckopocTbio nepefadu 1o 400 MouT/c
Y NofaepxKol cTaHgapTa nHTepdeinca ANSI/TIA/EIA-644. MuKkpocxema conep-
KUT UCTOYHMK OMOpHOro HanpshkeHns (MOH), yeTsipe npneMHunka auddeper-
LUManbHbIX CUMHAN0B 1 N0rVKy paspeweHnd. MoxeT NpUMeHATLCA Ans opra-
HM3aUMW BbICOKOCKOPOCTHOMO MEXMOAYNBHOMO UM MEXKOPMYCHOro obMeHa
AAHHBIMUW, MUHUMM3ALMM KONMYECTBA MHWI 3a CHET NepeBoda U3 HU3KOCKO-
POCTHOM MapannenbHoi B BbICOKOCKOPOCTHYIO MOCNeA0oBaTeNbHYIO nepeaady
no LVDS.

MpumeHsieTca gnsa opraHusauum obmeHa AaHHbIMM B P3A no BbICOKO-
CKOpPOCTHOMY LVDS-uHTepdeiicy.

TEXHUYECKUE XAPAKTEPUCTUKMN:

CKopocTb nepepayv, Méut/c 00 400

TunoBas 3afepXxKa pacnpocTpaHeHus, HC 2,1

CraHgapT nHTepdelica ANSI/TIA/EIA-644
HanpspkeHuve nutanus, B 3,3+0,3

[nana3oH paboyunx Temnepatyp, °C -60 + +125

Tun kopnyca 5130.16-AH3
DYHKLUMOHANbHBIN aHanor SN65LVDS32

Y A[KB.431230.277TY

UVDPO-AHANOTOBLIE M UHTEP®EWCHBLIE UMC

K5537BB015

4-KaHanbHbIV NepegaTymK
c LVDS-nHTepdencom

ONMUCAHUE:

4-KaHanbHbIM nNepepatynk LVDS-curHana co CcKopocTbio nepepadn o 400
Mb6uT/c 1 nopaepxKol ctaHaapTa nHtepderica ANSI/TIA/EIA-644. Mukpocxema
COAEPXKUT UCTOYHVK OMOPHOro HanpsbkeHus (MOH), yeTbipe nepenatyuka and-
hepeHUManbHbIX CUTHaN0oB 1 Or1KY pa3pelleHus. MoXeT NPUMEHATLCS A5 op-
raHM3auUMmn BbICOKOCKOPOCTHOTO MEXMOAYbHOTO UM MEXKOPMYCHOro obMeHa
AaHHBIMU, MUHUMM3ALUMN KONUYECTBa NIMHWIA 33 CYeT nepeBofa U3 HU3KOCKO-
POCTHOWM NapannenbHol B BbICOKOCKOPOCTHYK MOCNEA0BaTENbHYIO nepeaady
no LVDS.

MpumeHsieTca gns opraHusauum obmeHa AaHHbIMM B P3A no BbICOKO-
CKOpPOCTHOMY LVDS-uHTepdeicy.

TEXHUYECKUE XAPAKTEPUCTUKMN:

CkopocTb nepegayu, M6uT/c 10400

TunoBas 3afepKKa pacnpoCTpaHeHUs, HC 1,7

CraHgapT UHTepdeiica ANSI/TIA/EIA-644
HanpshkeHne nutaHus, B 3,3+0,3
[vana3oH paboymx Temnepatyp, °C -60 + +125

Tvin kopnyca 5130.16-AH3
®OYHKLMOHaNbHbIN aHanor SN65LVDS31

TY ALOKB.431230.276TY

OT/IMNMUTENIbHBIE
OCOBEHHOCTMU:

» OgHonongapHoe nuTaHve 3,3 B

« LIndpoBsble BXOAbl COBMECTHMbI
C HU3KOBOJIBTHbIM YpOBHEM T T/1
(LVTTL)

« CUrHan oTKNtYEeHNS
nepefaTynMKoB

» MowWHOCTb paccensaHng 25 MBT
Ha KaHan npu 200 My

« HU3KOBO/BTHBbI
anddepeHuManbHbIvi CUrHan
C TUMOBBIM BbIXOAHbBIM
HanpsxeHrem 350 MB
npn Harpy3ke 100 Om

COEPbI MTPUMEHEHUA:




YC/IOBHbLIE OBO3HA4YEHUA CUNOBbLIE TPAH3UCTOPDI 3

CunoBas 3N1eKTPOHMKa Q/O ynpasneHue
) 3NeKTPOABUraTeNnsiMu

MpeobpasoBaHue MnTaHne 6ecnpoBOAHbIX
3N1eKTpo3Heprum YCTPOWCTB

AnnapaTypa KOCMUYeCKOro I% PO6OTOTEXHUYECKME
Ha3HayeHus cin KOMIEKChI

3apsgHble yCTpoiicTBa




CUTOBbLIE GaN-TPAH3UCTOPDI

CUNOBBIE TPAH3NCTOPDI

THI-K 10030 KT-94 100 30 150
THI-K20020 KT-93 200 20 150
THI-K20040 KT-94 200 40 150
THI-K 45020 KT-93 450 20 150
THI-K 45030 KT-94 450 30 150

26

o1 -55 fo +150
o1 -55 o +150
ot -55 o +150
ot -55 0o +150

ot -55 o +150

0,5
0,5
0,5
0,5

0,5

27

28

29

30

31

CMNOBBIE GAN-TPAH3UCTOPbI

THI-K 10030

GaN-TpaH31CTOp C UHAYLMPOBAHHbBIM KaHA/IOM

OMUCAHUE:

GaN c1MnoBow TpaH3MCTOp ANs paboThl B KNOYEBOM pexume [epMeTU3MPOBaH B
MeTannoKkepammyeckom Kopnyce KT-94.

BbICTpOe 1 KOHTPOAMpyemMoe BpemMs cnafa U HapacTaHus

ObneryeHHble TpeboBaHMS K 3aTBOPHOMY Apaiisepy (0T 0 B go 6 B)
MpuMeHSAI0TCA B LLMPOKOM CMIEKTPE U3feNnid, B 3apsAHbIX yCTPONCTBaX Ans
pa3nuyHbIX ragKeToB, JIeKTpoMobunei, B cucteMax ynpaBeHUs 31eKT-
pogBuraTensMu, cucteMax npeo6pasoBaHus 31€KTPUYECKON SHeprum ans
aNbTepHaTMBHBbIX UCTOYHUKOB (CONIHeYHble 6aTapeun, BeTporeHepaTopbl),
cucTeMax NUTaHUsA 6ecNpPoBOAHBIX YCTPONCTB U KOCMUYECKUX annapaTos,
B po60TOTEXHUKE, B MEAULMHCKUX U3A,eIUSAX U MHOTOM i pyrom.

NPEAE/ZIBHO AONYCTUMbDIE
ANEKTPUHECKUE PEXUMbI 3KCNAYATALUN:

MakcnmanbHo [0MNYyCTUMOE MOCTOAHHOE Hanpsxe-

u 100
HUe CTOK-MCTOK, B CUMAKC
MaKcKManbHbIV MOCTOAHHbIN TOK CTOKa, A e e 30
o
MakcrmanbHo gonycTmas Temnepatypa nepexoaa,’C e 150
[vana3oH pabounx Temnepatyp, °C ot -55 0o +150
TennoBoe CONPOTHBNEHNE NePexoa-Kopnyc R 05

TpaH3wucTtopa®, °C/BT K

ANEKTPUYHECKUE NAPAMETPbI:

HanpsixeHune Npobosi CTOK-MCTOK

(U, = 0B, <50 ukA), B Youmne 100 - ‘
Moporosoe Hanpskerue (U, = U, | =5MA), B Uiop - 1,15 -
Tok yTeykw 3aTsopa (U,, =8B, U, =0B), MKA Ly - - 700
HauanbHbiit Tok ctoka (U, = 0B, U, =100 B), MKA e i - - 50
ConpoTHBAEHNE CTOK-UCTOK B OTKPLITOM COCTOS- R ) 70 )
H (U, =8B, 1, =13A), MOM Ch ot

Bxoparas emrocts (U, =100B, U, =-8 B, f=1 M), nd €. - 286 -
BbIxoaHas eMKkocTb, Nd C, - 144 -
[MpoxoaHas emKocTb, NP Cy = 6 =
3apsn 3ateopa (U,,=0106B,U_, =50 B), HKn Q, - 6,8 -
3apsp 3aTBOP — UCTOK, HKA Qs - 43 -
3apsia 3aTBOP — CTOK, HKA Q,, - 17 -

Mpwv Temnepatype cpeapl 25 °C




CMNOBBLIE GAN-TPAH3UCTOPbI

THI-K 20020

GaN-TpaH31CTOp C MHAYLMPOBAHHbBIM KaHa/IOM

OMUCAHUE:

GaN c1noBol TpaH3NCTOp A5 PaboTbl B KNOYEBOM pexnmMe [epMeTn3nMpoBaH B
MeTanokepaMmmyeckom kopnyce KT-93.

BbICTpOe 1 KOHTPOAMPYeMOoe BpeMs cnafa U HapacTaHus

ObneryeHHble TpeboBaHMs K 3aTBOPHOMY ApaiiBepy (0T 0 B 1o 6 B)
MpuMeHSAIOTCA B LLMPOKOM CMIEKTPe U3 e/iuid, B 3apsiHbIX YCTPONCTBaX Ans
pa3nIMYHBIX FrafPKeToB, dIeKTpoMobuneil, B cucTeMax yrnpaB/ieHUsl 31eKT-
pogBuraTensamMu, cucteMax npeo6pasoBaHus 3/1eKTPUYECKON SIHEPruu gns
aNbTepHaTUBHbIX UCTOYHMKOB (conHeuvHble 6aTapeu, BeTporeHepaTopbl),
cucTeMax NnUTaHUA 6ecnpoBOAHBIX YCTPOWCTB U KOCMUYECKUX annapaToB,
B po60TOTEXHUKE, B MEANLMHCKUX U3[EINAX U MHOTOM APYrOM.

NMPEAENBHO AONYCTUMbBIE
ANEKTPUHECKUE PEXUMbI SKCNAYATALUN:

MakcnmansHo [0NyCTUMOe NOCTOAHHOE Hanpsxe-

u 200
HMe CTOK-UCTOK, B CUMAKC
MaKcMManbHbIM MOCTOAHHBIN TOK CTOKA, A [—_—" 20
o

MakcrmanbHo gonycTnmas Temnepatypa nepexoaa,”C t e 150
[nanasoH pabouvix Temnepatyp, °C ot -55 go +150
TennoBoe CONPOTMBAEHE NEPEXOA-KOPMYC

o R 0,5
TpaHavcTopa®, °C/BT 7K

ANEKTPUYHECKUE NMAPAMETPbI:

HanpshxeHne Npobos CTOK-MCTOK

(U,, =08, 1, <50 MKA), B Ve 200 . )
Moporosoe Hanpsxkerye (U, = UMIC:4MA), B Uro - 1,28 -
Tok yTeykn 3aTopa (U,, =8B, U, =0 B), MKA [ - 250 -
HadanbHbiid Tok cToka (U, =0 B, U, =200 B), MKA e - 10 =
ConpoTHBAEHNE CTOK-UCTOK B OTKPbITOM COCTOSI- R . o4 i
Hun (U,, =88, 1., =10,7A), MOMm Corc

BxoaHas emrocts (U, =200B, U, =-8 B, f=1 M), nd €y - 179 -
BbixoaHas eMKocTb, Nd C, - 79 -
[TpoxogHas emKocTb, Nd Cy - 3,7 o
3apsn 3ateopa (U,, =006 8B, U, =50 B),HKn Q, - 54 B
3apsg 3aTBOP — UCTOK, HKn Q. - 1,3 -
3apsig 3aTBOP — CTOK, HKN Q,, - 324 R

Mpwv Temnepatype cpeapl 25 °C
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CMNOBBIE GAN-TPAH3UCTOPbI

THI-K 20040

GaN-TpaH31CTOp C UHAYLMPOBAHHbBIM KaHA/IOM

OMUCAHUE:

GaN c1MnoBow TpaH3MCTOp ANs paboThl B KNOYEBOM pexume [epMeTU3MPOBaH B
MeTannoKkepammyeckom Kopnyce KT-94.

BbICTpOe 1 KOHTPOAMpyemMoe BpemMs cnafa U HapacTaHus

ObneryeHHble TpeboBaHMS K 3aTBOPHOMY Apaiisepy (0T 0 B go 6 B)
MpuMeHSAI0TCA B LLMPOKOM CMIEKTPE U3feNnid, B 3apsAHbIX yCTPONCTBaX Ans
pa3nuyHbIX ragKeToB, JIeKTpoMobunei, B cucteMax ynpaBeHUs 31eKT-
pogBuraTensMu, cucteMax npeo6pasoBaHus 31€KTPUYECKON SHeprum ans
aNbTepHaTMBHBbIX UCTOYHUKOB (CONIHeYHble 6aTapeun, BeTporeHepaTopbl),
cucTeMax NUTaHUsA 6ecNpPoBOAHBIX YCTPONCTB U KOCMUYECKUX annapaTos,
B po60TOTEXHUKE, B MEAULMHCKUX U3A,eIUSAX U MHOTOM i pyrom.

NPEAE/ZIBHO AONYCTUMbDIE
ANEKTPUHECKUE PEXUMbI 3KCNAYATALUN:

MakcnmanbHo [0MNYyCTUMOE MOCTOAHHOE Hanpsxe-

u 200
HUe CTOK-MCTOK, B CUMAKC
MaKcKManbHbIV MOCTOAHHbIN TOK CTOKa, A e e 40
o

MakcrmanbHo gonycTmas Temnepatypa nepexoaa,’C e 150
[vana3oH pabounx Temnepatyp, °C ot -55 0o +150
TennoBoe CONPOTHBNEHNE NePexoa-Kopnyc

* o R 0,5
TpaH3wucTtopa®, °C/BT K

ANEKTPUYHECKUE NAPAMETPbI:

HanpsixeHune Npobosi CTOK-MCTOK

(U, = 0B, <50 ukA), B Yomne 200 - ‘
Moporosoe Hanpskerue (U, = U, | =6 MA), B Uiop 1 1,15 3
Tok yTeykw 3aTsopa (U,, =8B, U, =0B), MKA Ly - - 600
HauanbHbiit Tok ctoka (U, = 0B, U, =200 B), MKA e i - - 40
ConpoTHBAEHNE CTOK-UCTOK B OTKPLITOM COCTOS- R ) 50 )
H (U,, =8B, 1,=20A), MOM Ch ot

Bxoaras emrocts (U, =200B, U, =-8 B, f=1 M), nd €. - 392 -
BbIxoaHas eMKkocTb, Nd C, - 166 -
[MpoxoaHas emKocTb, NP Cy = 6 =
3apsn 3ateopa (U,,=0106B,U_, =50 B), HKn Q, - 10,3 -
3apsp 3aTBOP — UCTOK, HKA Qs - 52 -
3apsia 3aTBOP — CTOK, HKA Q,, - 2,9 -

Mpwv Temnepatype cpeapl 25 °C




CMNOBBLIE GAN-TPAH3UCTOPbI

THI-K 45020

GaN-TpaH31CTOp C MHAYLMPOBAHHbBIM KaHa/IOM

OMUCAHUE:

GaN c1noBol TpaH3NCTOp A5 PaboThl B KNOYEBOM pexnmMe [epMeTn3nMpoBaH B
MeTanoKepammyeckom kopnyce KT-93.

BbICTpOE 1 KOHTPOAMPYeMOe BpeMs cnafa U HapacTaHus

ObneryeHHble TpeboBaHMs K 3aTBOPHOMY ApaiiBepy (0T 0 B 1o 6 B)
MpuMeHSAIOTCA B LLMPOKOM CMIEKTPe U3 e/iuid, B 3apsiHbIX YCTPONCTBaX Ans
pa3nnYHBIX ragpKeToB, JIeKTpoMobuneil, B cucTeMax ynpaB/ieHUsl 31€KT-
pogBuraTensaMu, cucteMax npeo6pasoBaHus 3/1€KTPUYECKON IHEPruu gns
aNbTepHaTUBHbIX UCTOYHMKOB (conHeuyHble 6aTapeu, BeTporeHepaTopbi),
cucTeMax NnUTaHUs 6ecnpoBOAHbIX YCTPOWUCTB U KOCMUYECKUX annapaToB,
B po60TOTEXHUKE, B MEAULMHCKUX U3[EeIMAX U MHOTOM APYroM.

NPEAE/IBHO AONYCTUMbBIE
ANEKTPUHECKUE PEXUMbI SKCNAYATALUN:

MakcumansHo AOMYCTUMOE NMOCTOAHHOE HanpsKe-

U 450
HKe CTOK-UCTOK, B CUMAKC
MaKcMmManbHbIM MOCTOAHHbBIN TOK CTOKa, A e e 20
o

MakcrmanbHo gonycTmas Temnepatypa nepexoa,’C b e 150
[nanasoH pabouvix Temnepatyp, °C ot -55 go +150
TennoBoe CONPOTMBAEHVE NEPEXOA-KOPMYC

+ o R 0,5
TpaH3wucTopa®, °C/BT 7K

ANEKTPUYHECKUE NMAPAMETPbI:

HanpsxeHne Npobos CTOK-MCTOK

(U,,=0B, I, <50 uKA), B Yomwe 430 - )
Moporosoe Hanpsikerue (U, =U,, | =4 mA), B Uro - 14 -
Tok yTeykn 3atopa (U,, =8B, U , =0 B), MKA Ly - 250 -
HadanbHbiid Tok cToka (U, =0 B, U, =200 B), MKA le v - 10 -
ConpoTyBAEHYE CTOK-UCTOK B OTKPbITOM COCTOSI- R i 105 .
Hn (U,, =88,1.,=10A), MOM Chotk

BxoaHas emrocts (U, =400 B, U, =-8 B, f=1 M), nd €. - 195,8 -
BbixoaHas eMKocTb, Nd C, - 55 -
[MpoxogHas emKocTb, Nd Cy - 2,8 -
3apsn 3ateopa (U,, =006 B, U, =50 B),HKn Q, - 6,9 -
3apsg 3aTBOP — UCTOK, HKn Q.. - 34 R
3apsi13aTBOP — CTOK, HKN Q., - 2 -

Mpwv Temnepatype cpeapl 25 °C
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CMNOBBIE GAN-TPAH3UCTOPbI

THI-K 45030

GaN-TpaH31CTOp C UHAYLMPOBAHHbBIM KaHA/IOM

OMUCAHUE:

GaN c1MnoBow TpaH3MCTOp ANs paboThl B KNOYEBOM pexume [epMeTU3MPOBaH B
MeTannoKkepammyeckom Kopnyce KT-94.

BbICTpOe 1 KOHTPOAMpyemMoe BpemMs cnafa U HapacTaHus

ObneryeHHble TpeboBaHMS K 3aTBOPHOMY Apaiisepy (0T 0 B go 6 B)
MpuMeHSAI0TCA B LLMPOKOM CMIEKTPE U3feNnid, B 3apsAHbIX yCTPONCTBaX Ans
pa3nuyHbIX ragKeToB, JIeKTpoMobunei, B cucteMax ynpaBeHUs 31eKT-
pogBuraTensMu, cucteMax npeo6pasoBaHus 31€KTPUYECKON SHeprum ans
aNbTepHaTMBHBbIX UCTOYHUKOB (CONIHeYHble 6aTapeun, BeTporeHepaTopbl),
cucTeMax NUTaHUsA 6ecNpPoBOAHBIX YCTPONCTB U KOCMUYECKUX annapaTos,
B po60TOTEXHUKE, B MEAULMHCKUX U3A,eIUSAX U MHOTOM i pyrom.

NPEAE/ZIBHO AONYCTUMbDIE
ANEKTPUHECKUE PEXUMbI 3KCNAYATALUN:

MakcnmanbHo [0MNYyCTUMOE MOCTOAHHOE Hanpsxe-

u 450
HUe CTOK-MCTOK, B CUMAKC
MaKcKManbHbIV MOCTOAHHbIN TOK CTOKa, A e e 30
o

MakcrmanbHo gonycTmas Temnepatypa nepexoaa,’C e 150
[vana3oH pabounx Temnepatyp, °C ot -55 0o +150
TennoBoe CONPOTHBNEHNE NePexoa-Kopnyc

* o R 0,5
TpaH3wucTtopa®, °C/BT K

ANEKTPUYHECKUE NAPAMETPbI:

HanpsixeHune Npobosi CTOK-MCTOK

(U, = 0B, <50 ukA), B Yomne 450 - ‘
Moporosoe Hanpskerue (U, = U, | =6 MA), B Uiop - 1,5 -
Tok yTeykw 3aTsopa (U,, =8B, U, =0B), MKA Ly - 250 -
HauanbHbiit Tok ctoka (U, = 0B, U, =200 B), MKA e i - 10 -
ConpoTHBAEHNME CTOK-UCTOK B OTKPBLITOM COCTOS- R ) 65 )
H (U,, =8B, 1, =17A), MOM Ch ot

Bxoparas emrocts (U, =400B, U, =-8 B, f=1 M), nd €y - 4215 -
BbIxoaHas eMKkocTb, Nd C, - 107 -
[MpoxoaHas emKocTb, NP Cy - 2,4 -
3apsn 3ateopa (U,,=0106B,U_, =50 B), HKn Q, - 12 -
3apsp 3aTBOP — UCTOK, HKA Qs - 6,2 -
3apsia 3aTBOP — CTOK, HKA Q,, - 2,7 -

Mpwv Temnepatype cpeapl 25 °C
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HUTPUA-TANNWEBBIE TPAH3UCTOPbI

MMN9136A

MOLWHbIN CBY HUTpUA-raninesblii
TpaH3uctop cepuu «MM»

OMUCAHUE:

MouyHble CB"|-T|Z)8H3VICTOpbl Ha OCHOBe HWTpWAa rananga And npriMeHeHnd
B YCUNNTENbHbBIX KaCKafax -, S-n X-OranasoHax 4acTtoT. 3a cyeT Manblx 3Ha4eHN
MapasnTHbIX MapaMeTpoB o6na,qa+0T MOBbIWEHHbIMW SKCTMYaTaUMOHHbIMW Xa-
paKTepncTrKamu. HpVIMeHeHl/Ie TPAH3MCTOPOB B KOHEYHbIX N3AENNAX MO3BONNT
,D,O6VITbCFI Honee BbICOKMX TaKTUKO-TEXHUYECKIX XapPaKTepnCTnK.

MpumeHseTca B cucTeMax € MOBbIWEHHbIMA TPE6OBAHUAMU K dHepreTu-
YeCKMM XapaKTepucTukam, B TOM uucne B chepe MHGPOPMALMOHHDbIX
TEXHONOruii U B CpefCcTBax CBA3MU.

NPEAE/IBHO AONYCTUMbDIE
ANEKTPUHECKUE PEXUMbBI SKCNAYATALUN:

MakcnmanbHo ,CI,OI'IyCTVIMbIVI TOK CTOKa, A

MaKc1ManbHo AoNyCTUMbINA |
NpSMOii TOK 3aTBOpPa, MA 3(7IP) MAKC

MakcrMmansHo fonycTumoe NoCcToAHHoe U
HanpshxkeHne cTok-nctok Y, B CUMAKC

HanpsxeHne 3aTBOP-UCTOK, B -10p0+2

MakcnmanbHo ponycrtnMmasn

° 200
Temnepatypa nepexoaa, °C

[ana3oH pabounx Temnepatyp, °C -60 go +125

1) npu TemnepaTtype kopnyca 25°C

ANEKTPUYHECKUE NAPAMETPbI:

Ans Bawero ypo06cTBa Mbl NPE0CTAB/ISIEM TECTOBbIE 06pa3Lbl U3genui,

a TaK)Xe TeCToBble YCUNIUTEJIN.

OctaTto4HbIid Tok cToka (U, =130 B, U, = -8 B), MA

3u

KpyTusHa xapakTepucturm (U =10 B, | = 0,4 A), A/B
MoapobHOCTM y3HaBalTe y MeHemKepoB No TenedoHy: +7(473) 280-22-94

WA 3NeKTPOHHOM NoYTe: support@niiet.ru Toxk cToxa Haceiwena (U, =6 B, U

=2B),A

3n

Ko3ahrLMEHT yeuneHns no MOWHOCTY
(f=4000 Mru, U, =28 B, P, =5 BT), A6

BbixoHas MowHocTb (f=4000 My; U =28 B), B

KA croka (F=4000 Mru; U, = 28 B), %




HUTPUA-TANNVEBBIE TPAH3WUCTOPbI

NMMno137A

MOLWHbIN CBY HUTpUA-rannnesblii
TpaH3uctop cepuu «MM»

OMUCAHUE:

MouiHbIr CBY-TpaH3UCTOP Ha OCHOBE HUTpUAa rannus Ans nprvMeHeHns
BYCUAMUTENbHbIX KacKafax L-, S- 1 X-Arana3oHax 4acToT. 3a CHET Masbix 3HAYEH NI
napa3nTHbIX MapameTpoB obnagaer MOBbIWEHHbIMW  3KCMIyaTaLUMOHHbBIMM
XapakTepucTukamu. MpegHasHadeH ans paboTbl B yCUAUTENSX MOLLHOCTY.

MpumMeHseTcs B cUCTEMaX C MOBbILIEHHbIMU TPe6OBaHUAMU K SHepreTu-
YeCKUM XapaKTepUCTUKaM, B TOM uucne B chepe MHDOPMaLUOHHBIX
TEXHO/OrUi 1 B CPeACTBaX CBSA3U.

NPEAE/ZIBHO AONYCTUMBIE
ANEKTPUHECKUE PEXUMbI SKCNAYATALUN:

MakcMManbHO AONYCTUMbIA TOK CTOKa, A e e 1,5
MakcmmanbHO AOMYCTUMbIA NPAMOW TOK 3aTBOPa, MA L 4
MakcrmanbHO fonycTMMoe NOCTOAHHOE .

) Ucw MAKC 130
HanpshkeHvie cTok-uctok Y, B
HanpsxeHne 3aTBOP-NCTOK, B Uy, -10p0+2
MakcrmansHo fomnycTuMas TemnepaTypa nepexofa, °C b e 200
[nanasoH pabouvix Temnepatyp, °C t -60 fo +125

1) npu Temnepartype koprnyca 25°C

ANEKTPUHECKUE NAPAMETPbI:

Ocrato4Hbii Tok cToka (U =130 B, U, = -8 B), leocr

KpyTusHa xapakrepuctuku (U =10 B, 1= 0,8 A), A/B S 0,6 -
Tok cToKa Hacblwerna (U, =6B,U, =2B),A (. 3,0 -
K03 MUUMEHT YCUAEHWS NO MOLHOCTY

(f=4000 My, U.,=28 B, P, = 10 BT), 46 Ko 120 i
BbixogHas mowHocTb (f=4000 MIy; U = 28 B), BT Poux 10 -
KZ cToka (f=4000 Mry; U= 28 B), % Ne 50 -
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HUTPUA-TANNWEBBIE TPAH3UCTOPbI

MMN9138A

MOLWHbIN CBY HUTpUA-raninesblii
TpaH3uctop cepuu «MM»

OMUCAHUE:

MouHbIi CBY-TpaH3MCTOp Ha OCHOBe HUTpWAa rannvs a8 nprMeHeHus
BYCUAMTENBHbIX KacKafax L-, S- 1 X-Arana3oHax 4acToT. 3a CHET MasbiX 3HAYEH U
NapasuTHbIX NapaMeTpoB 0bnafaeT MNOBbIWEHHbIMU  IKCMNYyaTaUMOHHbIMY
xapakTepucTukamu. NpeaHasHayeH ans paboTbl B yCUANTENSX MOLWHOCTY.

MpumMeHsieTcsl B CUCTEMAX C MOBbIWEHHbIMU TPe6OBAHUAMM K SHEpreTu-
YeCKUM XapaKTepUCTUKaAM, B TOM uucie B chepe MHGOPMALUOHHBIX
TEXHO/Orni 1 B CPpefCcTBaX CBA3MU.

NPEAE/ZIBHO AONYCTUMbDIE
ANEKTPUHECKUE PEXUMbI SKCNNYATALUN:

MakcrMansHoO JOMyCTMbIN TOK CTOKa, A I wane 2
MaKkcrManbHO 4ONyCTUMbIN NPAMO TOK 3aTBOPa, MA L 6
MaKcrMansHo JONyCTYMOE NMOCTOAHHOE «

1) Ucw MAKC 130
HanpshreHve cTok-nctok W, B
HanpsxeHne 3aTBOP-MUCTOK, B U, -10p0+2
MakcrmanbHo fonycTMas Temnepatypa nepexoaa, °C e 200
[mana3zoH paboyvx Temnepatyp, °C t -60 go +125

1) npv Temnepatype Kopnyca 25°C

ANEKTPUYECKUE NAPAMETPbI:

OcTaTo4HbIl TOK cToka (U =130 B, U, = -8 B), leocr

KpyTtusHa xapaktepucturm (U, =10 B, 1 =1,2 A), A/B S 1,0 -
Tok cToka HacblweHus (U ,=6B,U, =2B),A I inc 4.4 -
KoadrLUMEHT ycruneHns no MoWwHoCTH

(f=4000 MT'y, U,=28 B, P, = 15 BT), 45 Ko 11,0 i
BbixogHas mowjHocT (f=4000 MIy; U =28 B), BT Paux 15 -
KT/ croka (f=4000 MTu; U= 28 B), % Ne 50 -
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HUTPUA-TANNVEBBIE TPAH3WUCTOPbI

Mnrnol138b

MOLWHbIN CBY HUTpUA-raninesblii
TpaH3uctop cepuu «MM»

OMUCAHUE:

MouwHbiin CBY-TpaH3UCTOp Ha OCHOBE HUTpUAa rannvs Ans npuMeHeHus
BYCUAMUTENbHbIX KacKafax L-, S- 1 X-Arana3oHax 4acToT. 3a CHET Manbix 3HAYEH N
napa3nTHbIX MapameTpoB obnagaeT MOBbIWEHHbIMW  3KCMIyaTaLUMOHHbIMM
XapakTepucTukamu. MpegHasHadeH ans paboTbl B yCUANUTENSX MOLWLHOCTY.

MpumMeHsieTcs B cUCTEMaX C MOBbILIEHHbIMU TPe6OBaHUAMU K SHEpreTu-
YeCKUM XapaKTepUCTUKaM, B TOM uucie B chepe MHMDOPMaLUOHHDIX
TEXHO/IOrUi U B CPeACTBAX CBSA3U.

NPEAE/ZIBHO AONYCTUMBIE
ANEKTPUHECKUE PEXUMbI SKCNAYATALUN:

MakcMManbHO AONYCTUMbIA TOK CTOKa, A e wac 3,0
MakcMmanbHO AOMYCTUMbIA MPAMOVI TOK 3aTBOPa, MA L 10
MakcrmanbHO fonNyCcTMMOe NOCTOAHHOE .

) Ucw MAKC 130
HanpshkeHve cTok-uctok Y, B
HanpsxeHne 3aTBOP-MCTOK, B Uy, -10p0+2

o

MakcrmansHo fonycTuMas TemnepaTypa nepexofa, °C b e 200
[vana3oH pabouwnx Temnepatyp, °C t -60 go +125

1) npu Temnepatype kopnyca 25°C

ANEKTPUHECKUE NAPAMETPbI:

Ocrato4Hbii Tok cToka (U =130 B, U, = -8 B), lcocr

KpyTuzHa xapakrepuctuku (U =10 B, 1 = 0,8 A), A/B S 2,6 -
Tok cToKa Hacblwerna (U, =6B,U, =2B),A (. 10,6 -
K03 MUUMEHT YCUAEHWS NO MOLYHOCTY

(f=4000 MTw, U_,=28 B, P,_,= 10 BT), 76 Kop 50 '
BbixoHas mowHocTb (f=4000 MIy; U = 28 B), BT P 25 -

KM cToxa (f=4000 My; U, = 28 B), % Ne 50 -
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HUTPUA-TANNWEBBIE TPAH3UCTOPbI

MMNo139A1

MOLWHbIN CBY HUTpUA-raninesblii
TpaH3uctop cepuu «MM»

OMUCAHUE:

MouHbir CBY-TpaH3ncTop Ha OCHOBE HUTpWAA ranavs ans npuMeHeHus
BYCUAMTENBHbIX KacKafax L-, S- 1 X-Arana3oHax 4acToT. 3a CHeT Manbix 3HAYeH M
Napa3uTHbIX MNapaMeTpoB 0bnafaeT MOBbIWEHHbIMU  IKCMNYyaTaUMOHHbIMY
xapakTepucTukamu. NpeaHasHayeH ans paboTbl B yCUANTENSX MOLWLHOCTY.

MpumMeHsieTcss B CUCTEMAX C MOBbIWIEHHbIMU TPe6OBAHUAMM K SHEPreTuU-
YeCKUM XapaKTepUCTUKaAM, B TOM uucie B chepe MHOOPMALUOHHBIX
TEXHO/IOr Ui 1 B CPefCTBaX CBA3MU.

NPEAE/ZIBHO AONYCTUMbDIE
ANEKTPUHECKUE PEXUMbI SKCNNYATALUN:

MaKkcrManbHO JOMyCTUMbIN TOK CTOKa, A lewaie 5
MaKkcrMansbHO 4ONyCTUMbIN MPAMO TOK 3aTBOPa, MA ke 12
MaKcrMansHo JONyCTYMOE NMOCTOAHHOE "

1) Ucw MAKC 130
HanpskeHune CToK-ncTok ', B
HanpsieHwne 3aTBOpP-NCTOK, B U, -10p0+2
MakcrmanbHo fonycTrmas Temnepatypa nepexopa, °C e 200
[vana3oH pabounx Temnepatyp, °C t -60 go +125

1) npu Temnepartype koprnyca 25°C

ANEKTPUYECKUE NAPAMETPbI:

OcTaTo4HbIl ToK cToka (U =130 B, U, = -8 B), leocr

KpyTtusHa xapaktepuctukm (U, =10 B, | = 1,2 A), A/B S 39 -
Tok cToka HacblweHus (U, =6B,U, =2B),A I inc 15,2 -
KoadrLMEHT ycuneHns no MowHoCTH

(=4000 MI, U_,=28 B, P,_,= 15 BT), 26 Ke Ll :
BbixogHas mowjHocTs (f=4000 MIy; U =28 B), BT Peux 50 -

KA croka (f=4000 MIy; U =28 B), % M 50 =

39




HUTPUA-TANNVEBBIE TPAH3WUCTOPbI

Mno139b1

MOLWHbIN CBY HUTpUA-rannnesblii
TpaH3uctop cepuu «MM»

OMUCAHUE:

MouHbli CBY-TpaH3UCTOp Ha OCHOBE HUTPWMAA ranaus Ans npuMeHeHus
BYCUAMUTENbHbIX KacKafax L-, S- 1 X-Arana3oHax 4acToT. 3a CHET ManbIx 3HAYEH NI
napa3nTHbIX napameTpoB obnagaeT MOBbIWEHHbIMW  3KCMIyaTaLUMOHHbBIMM
XapakTepuctukamu. MpegHasHaveH ans paboTbl B yCUAUTENSX MOLWHOCTY.

MpumMeHsieTcs B cUCTEMaX C MOBbILIEHHbIMU TPe6OBaHUAMU K SHepreTu-
YeCKUM XapaKTepUCTUKaM, B TOM uucne B chepe MHDOPMaLUOHHBIX
TEXHO/OrUi 1 B CPeACTBaX CBSA3U.

NPEAE/ZIBHO AONYCTUMBIE
ANEKTPUHECKUE PEXUMbI SKCNAYATALUN:

MakcrManbHO 4ONYCTUMbIN TOK CTOKa, A | e 5
MakcrManbHO AONYCTUMbIA MPAMOV TOK 3aTBOPa, MA by e 12
MakcrManbHO 4oNyCTUMOE NOCTOAHHOE .

(&) Ucm MAKC 130
HanpsmKeHve cTok-uctox W, B
HanpskeHve 3aTBOp-UCTOK, B Uy, -10p0+2

°

MakcrmansHo fJonycTuMas Temnepatypa nepexopa, °C e 200
[nana3oH paboynx Temnepatyp, °C t -60 1o +125

1) npu Temnepatype kopnyca 25°C

ANEKTPUYECKUE NMAPAMETPbI:

I - 50

Ocrato4Hebil Tok cToka (U =130 B, U, = -8 B), MA

coct

KpyTusHa xapakrepuctiku (U =10 B, 1= 1,2 A), A/B S 39 -
Tok cToKa Hacblwerna (U, =6B,U, =2B),A lcinc 15,2 -
K03 MUUMEHT yCUNEHS NO MOLHOCTY

(f=4000 My, U,=28 B, P, , = 15 BT), AB Koe 130 ’
BobixoHas mowHoCTb (f=4000 MIy; U = 28 B), BT Poox 50 -

KM cToxa (f=4000 Mu; U, =28 B), % ne 50 :
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MOWHBIE CBY HUTPUA-TANTNEBBIE UMNYNbCHBIE TPAH3VCTOPbI

MMno170A

MOLLHbIN UMNYNbCHbIN CBY HUTpUA-rannmneBbin
TpaH3nucTtop cepum «MlM» c HaNnpsHKeHUeM
nutaHmna 50 B

OMUCAHUE:

MolHbli CBY-TpaH3MCTOP Ha OCHOBE HUTpUAA rannus ans nprvMeHeHus
B YCMAMTENbHbIX Kackagax, L-, S- AnanasoHax 4acToT. 3a cyeT MasblX 3HaYeHU
napa3uTHbIX MNapaMeTpoB 0bnafaeT MOBbIWEHHbIMU  IKCMNYyaTaUMOHHbIMY
xapakTepucTukamu. NpeaHasHayeH ans paboTbl B yCUAUTENSX MOLWLHOCTY.

MpuMeHsieTcs B cUCTEMaX C NOBbILEHHbIMU TPe60OBaHUAMM K SIHepreTUye-
CKUM XapaKTepuUCTUKaM, B TOM yucsie B chepe MHDOPMaLMOHHDbIX TEXHO-
JIOrUIA U CpeacTBaXx CBA3M.

NPEAE/ZIBHO AONYCTUMbDIE
ANEKTPUHECKUE PEXUMbI SKCNNYATALUN:

MaKc1MMansHO AOMYCTUMbINA TOK CTOKa, A | 7

MaKc1MManbHoO JOMYyCTUMbIN NPAMOIA TOK 3aTBOPa, MA [ — 25

MaKkcrMansHo JONyCTYMOE NMOCTOAHHOE

HanpsPKeHve CTOK-UCTOK, B Ucnuac 150"
HanpseHue 3aTBOp-1CTOK, B U, -10p0+2
MakcmManbHo gonycTrmas Temnepatypa nepexoga, °C e 225
[nana3zoH pabouvx Temnepatyp, °C t -60 go +125

R Mpwv Temnepatype kopnyca 25 °C

ANEKTPUHECKUE NAPAMETPbI:

Tok yteykw 3aTsopa (U =50 B, U, =-8 B), MKA Lo - - 21
Hanpserwe otceyrm (I, =21 mA, U =10B), B Usomc -4.5 - -1,5
MpobrBHOE HanpsKeHe CTOK-MCTOK U 150 ) )
(I,=8MA, U, =-8B),B cnneos

Compenenme At T S
BxopHas emKocTs (=1 My, U =50 B, U, =-8 B), n® Cim - 29,7 35,7
BbixoaHas emkocTs (f=1 Mri, U, =50B, U, =-8 B), n® € - 17,2 20,6
MpoxogHas emkocTb (f=1 M, U.,=508,U,,=-8B),nd Con - 1,9 29
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MOUWHBIE CBY HUTPUA-TANNNEBBIE UMNYNbCHBIE TPAH3/CTOPbI

MnMnol170b

MOLLHbIN UMNYNbCHbIN CBY HUTpUA-rannmeBbin
TpaH3ucrtop cepuu «MlM» c HanpsHKeHUeM
nntaHmna 50 B

OMUCAHUE:

MouHbli CBY-TpaH3MCTOp Ha OCHOBe HUTPpUAA rannus Ans npuMeHerus B
YCUAUTENbHBIX Kackadax, L-, S- AvanasoHax 4acToT. 3a cyeT ManblX 3HaYeHwu
napa3nTHbIX napameTpoB obnagaeT MOBbIWEHHbIMW  3KCMIyaTaLUMOHHbBIMM
XapakTepuctukamu. MpegHasHaveH ans paboTbl B yCUAUTENSX MOLWHOCTY.

MpumMeHsieTcs B CUCTEMAX C NOBbILWEHHbIMU TPe6OBAHUAMU K SHepreTuye-
CKUM XapaKTepUCTUKaM, B TOM Yucsie B chepe MHGOOPMALUOHHDBIX TEXHO-
JIOrUA U CpeACTBaXx CBA3MN.

NPEAE/IBHO AONYCTUMBIE
ANEKTPUHECKUE PEXXUMbI 3KCNAYATALUN:

MaKcrManbHO AOMYCTVMbIN TOK CTOKa, A e 5
MakcMmanbHO AOMYCTUMbIA NPSAMOV TOK 3aTBOPa, MA [ —— 18
MakcrmanbHO fONyCTUMOE NOCTOAHHOE N

U 150
HanpsxeHue CTOK-UCTOK, B CUMAKC
HanpshxeHvie 3aTBOP-NCTOK, B U, -10po+2
MakcrmansHo gonycTrmas Temneparypa nepexoaa, °C e 225
[nanasoH pabourix Temnepatyp, °C t -60 fo +125

1) ans Bcero AvanasoHa paboyunx TemnepaTtyp

ANEKTPUHECKUE NMAPAMETPbI:

Tok yTeykn 3aTopa (U,,=50 B, U, = -8 B), MKA Lyr — — 15
HanpsixeHue otcedrm (I.,=15MA, U =10B), B Usyorc -4,5 — -1,5
Mpo6yBHOE HanpsKeHEe CTOK-UCTOK U 150 i .
(I.,=8MA U,,=-8B),B annpos

Conpemnue o s oo o~ 020
BxopHas emKocTs (f=1 Mru, U =50 B, U, =-8 B), n® Co — 20,7 249
BbixoaHas emkocTb (=1 MM, U, =50 B, U, = -8 B), n® C o — 11,0 13,2
MpoxogHas emkocTs (=1 MIy, U,=50B,U,,=-8B),nd Coy — 0,8 1,5
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MOUWHBIE CBY HUTPUA-TANTNEBBIE UMNYNbCHBIE TPAH3VCTOPbI

nrnoi7oB

MOLLHbIN UMNYNbCHbIN CBY HUTpUA-rannmneBbin
TpaH3nucTtop cepum «MlM» c HaNnpsHKeHUeM
nutaHmna 50 B

OMUCAHUE:

MolHbli CBY-TpaH3MCTOP Ha OCHOBE HUTpUAA rannus ans nprvMeHeHus
B YCUAMTENbHbIX KacKafax, L- n S-ananasoHax 4acToT. 3a CHET Manbix 3HAYeHU
napa3uTHbIX MNapaMeTpoB 0bnafaeT MOBbIWEHHbIMU  IKCMNYyaTaUMOHHbIMY
xapakTepucTukamu. NpeaHasHayeH ans paboTbl B yCUAUTENSX MOLWLHOCTY.

MpuMeHsieTcs B CUCTEMAX C MOBbIWEHHbIMU TPe6OBAHUAMM K SHEPreTuU-
YeCKUM XapaKTepUCTUKaM, B TOM 4ucie B chepe MHOOPMALUOHHbBIX
TEXHO/IOr NI 1 CPeACTBaX CBA3U.

NPEAE/ZIBHO AONYCTUMbBIE
ANEKTPUYECKUE PEXXUMbI 3KCNAYATALUN:

MakcnmanbHO AONYCTUMbIN TOK CTOKa, A e warc 5
MaKc1MManbHoO JOMYyCTUMbIN NPAMOIA TOK 3aTBOPa, MA [ — 18
Makc1MMansHo fonycTuMoe NoCcToAHHoe D

U 150
HanpsKeHune CTOK-NCTOK, B CUMAKC
HanpseHue 3aTBOp-1CTOK, B U, -10p0+2
MakcmManbHo gonycTrmas Temnepatypa nepexoga, °C G wace 225
[nana3zoH pabouvx Temnepatyp, °C t -60 go +125

1) ans BCero AranasoHa pabourx Temnepatyp

INEKTPUHECKUE NAPAMETPbI:

Tok yTeyku 3aTopa (U =50 B, U, =8 B), MKA Lo - - 15
Hanpsxerwe otcedkm (I, =15 MA, U, =10 B), B Usomc -4.5 -3 -1,5
MpobrBHOE HanpsKeHe CTOK-MCTOK U 150 ) )
(I,,=8 MA, U,,=-8B), B cnneos

ConpoTUBEHWE CTOK-UCTOK B OTKPLITOM R . 02 026
coctosHum (I=4A, U, =0B),0Om cn otk ’ g
BxoaHas emkocts (f=1Mruy, U =508, U, =-8B),n® Cim - 20,7 24,9
BbixogHas emkocTs (f=1Mru, U =508, U, =-8B),n® € - 11,0 13,2
MpoxogHast eMKocTb (f=1 MTL, U,=50B,U,=-8B),nd Con - 0,8 15
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MOUWHBIE CBY HUTPUA-TANNNEBBIE UMNYNbCHBIE TPAH3/CTOPbI

nno17or

MOLLHbIN UMNYNbCHbIN CBY HUTpUA-rannmeBbin
TpaH3uctop cepum «MlM» c HanpsHKeHUeM
nntaHmna 50 B

OMUCAHUE:

MouHbli CBY-TpaH3UCTOp Ha OCHOBE HUTPWMAA ranaus Ans npuMeHeHus
B YCUAMTENbHBIX Kackagax, L-, S- v C-arana3zoHax 4acToT. 3a CHET Masblx 3HaveHWii
napa3nTHbIX napameTpoB obnagaeT MOBbIWEHHbIMW  3KCMIyaTaLUMOHHbBIMM
XapakTepuctukamu. MpegHasHaveH ans paboTbl B yCUAUTENSX MOLWHOCTY.

MpumMeHsieTcs B cUCTEMaX C MOBbILIEHHbIMU TPe6OBaHUAMU K SHepreTu-
YeCKUM XapaKTepUCTUKaM, B TOM uucne B chepe MHDOPMaLUOHHBIX
TEXHOMOrUi N CpeacTBaXx CBA3M.

NPEAE/IBHO AONYCTUMBIE
ANEKTPUHECKUE PEXXUMbI 3KCNAYATALUN:

MaKcrManbHO AOMYCTVMbIN TOK CTOKa, A e 2

MakcMmanbHO AOMYCTUMbIA NPSAMOV TOK 3aTBOPa, MA [ —— 9,6

MakcumansHo A0oNyCTUMOe NOCTOAHHOe

HanpshKeHve CTOK-UCTOK, B Ucnmac 1507
HanpsxeHne 3aTBOp-nCTOK, B U, -10p0+2
MakcrmansHo fomnycTruMas TemnepaTypa nepexofa, °C b e 225
[nanasoH pabourix Temnepatyp, °C t -60 fo +125

1) ans Bcero AvanasoHa paboyunx TemnepaTtyp

ANEKTPUHECKUE NMAPAMETPbI:

Tok yTeykn 3aTopa (U =50 B, U, = 8 B), MKA Lyr - - 6
HanpsoxeHue otcedrm (I.,=6 MA, U =10 B), B Usorc -4,5 - -1,5
Mpo6yBHOE HanpsKeHEe CTOK-UCTOK U 150 i .
(I,=3,6 MA, U, =8B),B cuneos

ConpoTUBNEHE CTOK-UCTOK B OTKPBITOM R ) 05 065
coctoaHum (I.=1,75A, U, =0B),Om cuoTk ? ’
BxopHas emKocTs (=1 Mru, U =50 B, U, =-8 B), n® Co - 8,3 9,9
BbixoaHas emkocTs (=1 Mru, U =50 B, U, =-8 B),n® C o - 43 52
MpoxogHas emkocTs (=1 MI, U.,=50B,U,,=-8B),nd Coy - 0,3 0,6
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MOUWHBIE CBY HUTPUA-TANTNEBBIE UMNYNbCHBIE TPAH3VCTOPbI

nno1704,

MOLLHbIN UMNYNbCHbIN CBY HUTpUA-rannmneBbin
TpaH3nucTtop cepum «MlM» c HaNnpsHKeHUeM
nutaHmna 50 B

OMUCAHUE:

MolHbli CBY-TpaH3MCTOP Ha OCHOBE HUTpUAA rannus ans nprvMeHeHus
B YCUAMTENbHbIX KacKafax, L- n S-ananasoHax 4acToT. 3a CHET Manbix 3HAYeHU
napa3uTHbIX MNapaMeTpoB 0bnafaeT MOBbIWEHHbIMU  IKCMNYyaTaUMOHHbIMY
xapakTepucTukamu. NpeaHasHayeH ans paboTbl B yCUAUTENSX MOLWLHOCTY.

MpuMeHsieTcs B CUCTEMAX C MOBbIWEHHbIMU TPe6OBAHUAMM K SHEPreTuU-
YeCKUM XapaKTepUCTUKaM, B TOM 4ucie B chepe MHOOPMALUOHHbBIX
TEXHO/IOr NI 1 CPeACTBaX CBA3U.

NPEAE/ZIBHO AONYCTUMbBIE
ANEKTPUYECKUE PEXXUMbBI 3KCNAYATALUN:

MakcnmanbHO AONYCTUMbIN TOK CTOKa, A e warc 5
MaKc1MManbHoO JOMYyCTUMbIN NPAMOIA TOK 3aTBOPa, MA [ — 18
MakcrMMansHo fonycTuMoe NoCcToAHHOe D

U 150
HanpsKeHune CTOK-NCTOK, B CUMAKC
HanpseHue 3aTBOp-1CTOK, B U, -10p0+2
MakcmManbHo gonycTrmas Temnepatypa nepexoga, °C G wace 225
[nana3zoH pabouvx Temnepatyp, °C t -60 go +125

1) ans BCero AranasoHa pabouvx Temnepatyp

INEKTPUHECKUE NAPAMETPbI:

Tok yTeyku 3aTopa (U =50 B, U, =8 B), MKA Lo - - 15
Hanpsxerwe otcedkm (I, =15 MA, U, =10 B), B Usomc -4.5 - -1,5
MpobrBHOE HanpsKeHe CTOK-MCTOK U 150 ) )
(I,,=8 MA, U,,=-8B), B cnneos

ConpoTUBEHWE CTOK-UCTOK B OTKPLITOM R . 02 026
coctosHum (I.=4 A, U,,=0B),Om cn otk ’ g
BxopHas emKocTs (f=1 My, U =50 B, U, =-8 B), n® Cim - 41,1 49,4
BbixoaHas emkocTs (f=1 Mri, U, =50B, U, =-8 B), n® € - 11,0 13,2
MpoxogHas emkocTb (f=1 M, U.,=508,U,,=-8B),nd Con - 0,8 15
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MOUWHBIE CBY HUTPUA-TANNNEBBIE UMNYNbCHBIE TPAH3/CTOPbI

NMMNo170E

MOLLHbIN UMNYNbCHbIN CBY HUTpUA-rannmeBbin
TpaH3ucrtop cepuu «MlM» c HanpsHKeHUeM
nutaHusa 45 B

OMUCAHUE:

MouHbli CBY-TpaH3UCTOp Ha OCHOBE HUTPWMAA ranaus Ans npuMeHeHus
B YCUAWTENbHbIX Kackagax, L- 1 S- AnanasoHax 4acToT. 3a CHeT Maslbix 3Ha4eH N
napa3nTHbIX napameTpoB obnagaeT MOBbIWEHHbIMW  3KCMIyaTaLUMOHHbBIMM
XapakTepuctukamu. MpegHasHaveH ans paboTbl B yCUAUTENSX MOLWHOCTY.

MpumMeHsieTcs B cUCTEMaX C MOBbILIEHHbIMU TPe6OBaHUAMU K SHepreTu-
YeCKUM XapaKTepUCTUKaM, B TOM uucne B chepe MHDOPMaLUOHHBIX
TEXHOMOrUi N CpeacTBaXx CBA3M.

NPEAE/IBHO AONYCTUMBIE
ANEKTPUHECKUE PEXXUMbI 3KCNAYATALUN:

MaKcrManbHO AOMYCTVMbIN TOK CTOKa, A e 3

MakcMmanbHO AOMYCTUMbIA NPSAMOV TOK 3aTBOPa, MA [ —— 6

MakcumansHo A0oNyCTUMOe NOCTOAHHOE

HanpshKeHve CTOK-UCTOK, B Ucnmaec 1207
HanpsxeHne 3aTBOp-nCTOK, B U, -10p0+2
MakcrmansHo fomnycTruMas TemnepaTypa nepexofa, °C b e 225
[nanasoH pabourix Temnepatyp, °C t -60 fo +125

1) ans Bcero AvanasoHa paboyunx TemnepaTtyp

ANEKTPUHECKUE NMAPAMETPbI:

Tok yTeykn 3aTopa (U =45 B, U, = 8 B), MKA Lyr - - 7
HanpsxeHue otcedkm (I.,=10 MA, U =10B), B Usyorc -4,5 - -1,5
Mpo6yBHOE HanpsKeHEe CTOK-UCTOK U 120 i .
(I,=2,5MA, U, =-8B), B cuneos

ConpoTUBNEHE CTOK-UCTOK B OTKPBITOM R ) 03 039
coctoaHum (1.=2,4 A, U, =0B), Om cuoTk ? ’
BxogHas emkocTs (=1 My, U =45 B, U, =-8 B), n® Co - 20,9 25,1
BbixoaHas emkocTs (=1 Mru, U ,=45B, U, =8 B), n® C o - 4.4 53
MpoxogHas emkocTs (=1 MI, U.,~45B,U,,=-8B),nd Coy - 0,9 1,6
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HUTPUA-TANNWEBBIE TPAH3UCTOPbI

THI270100-28

MOLLHbIN UMNYNbCHbIN CBY HUTpUA-rannmneBbin
TpaH3nucTop cepuu «THIM» c HanpsXXxeHnem
nntaHusa 28 B

OMUCAHUE:

MolHbli CBY-TpaH3MCTOP Ha OCHOBE HUTpUAA rannus ans nprvMeHeHus
B YCUAUTENbHbIX Kackafax L-, S- 1 X-gruanasoHax 4actoT. 3a CHeT Masblx 3Have-
HWUI NapasvTHbIX NapameTpoB 0bnafaeT MOBbIWEHHBIMU KCIAYaTaLUVOHHbIMY
XapaxkTepucTukamu. MpegHasHayeH Ans paboTbl B YCUANTENSX MOLWHOCTU,

MpuMeHsieTcs B CUCTEMAX C MOBbIWEHHbIMU TPe6OBAHUAMM K SHEPreTuU-
YeCKUM XapaKTepUCTUKaM, B TOM 4ucie B chepe MHOOPMALUOHHbBIX
TEXHO/Or i 1 B CPefCcTBaX CBA3MU.

NPEAE/ZIBHO AONYCTUMbBIE
ANEKTPUYECKUE PEXXUMbBI 3KCNAYATALUN:

MakcnmanbHO AONYCTUMbIN TOK CTOKa, A e warc 12
MaKc1MManbHoO JOMYyCTUMbIN NPAMOIA TOK 3aTBOPaA, MA [ 30
Makc1MMansHo fonycTuMoe NoCcToAHHoe

1) Ucm MAKC 80
HanpshkeHne CToK-ncTok W, B
HanpseHue 3aTBOp-1CTOK, B U, -10p0+2
MakcmManbHo gonycTrmas Temnepatypa nepexoga, °C G wace 225
[nana3zoH pabouvx Temnepatyp, °C t -60 go +125

1) ans BCero AranasoHa pabouvx Temnepatyp

INEKTPUHECKUE NAPAMETPbI:

Tok yTeyku 3aTBopa (U,,=28 B, U, =8 B), MKA Lo - - 5000
Hanpserwe otcedkm (I, =30 MA, U =10B), B Usomc -3,7 -3 2,3
MpobrBHOE HanpsKeHe CTOK-MCTOK U 80 ) )
(I,,=8 MA, U,,=-8B), B cnneos

Conpennne oA ons o om0
BxogHas emkocTs (f=1 Mru, U =28 B, U, =-8 B), n® Cim - 34,8 -
BbixoaHas emkocTs (f=1 Mri, U =28 B, U, =-8 B), n® € - 19,7 -
MpoxogHas emkocTb (f=1 M, U.,~28B,U,,=8B),nd Con - 49 -
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JIABOPATOPHDIE 5
YC/IOBHbIE OBO3HAYEHUA: YCUNUTENAN MOLWWHOCTWN

Cuctembl 1 CcpefcTtBa CBA3U

% CI'IyTHI/IKOBbIe CNCTEMbI
&

YM1523-2K

YM1523-100

YM2732-300

YM145155-2K

YM145155-200

YM120140-300

YM120140-2K
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YCUNUTENW MOWHOCTW

YM1523-2K

NabopaTopHbLIN YCUINTEND MOLLHOCTH

OMUCAHUE:

MpeaHasHayeH Ans paboThl B N1aOOPaTOPHbIX YCNOBKSX B COCTaBe TeXHOMO-
TMYECKIX, HayYHbIX, MPOWN3BOACTBEHHbBIX U NHbIX YCTAHOBOK.

NPEAE/IBHO AONYCTUMbIE MAPAMETPbI:

0603HayeHue
MNapameTp BennyunHa
napameTpa
MakcvmansHo gonycTumbiin KCB
Harpysku npw Bcex hazosbix yriax®

MakcrmansHo gonyctumas
Temnepatypa okpyxatolueii cpegsl, °C

MUHMMansbHO gonycTrMas ¢
Temnepatypa cpeppl, °C CMIN

ANEKTPUHECKUE NAPAMETPbI
NnPU NPUEMKE U MOCTABKE:

0603Ha-

Mapametp e

He MeHee TMMoBoe
Pabounii granasoH YactoT, My Af 150

VIMnynbcHas BbIxoaHas
MouHocTb npw (T,=1 Mc, Q=8), BT Posin 2500

VIMNynbCHas BXogHast MOLYHOCTb
npu (P, = 2000 BT), BT
KoahduumeHT yerneHums

no mouHoctu (P, =2000 BT), b
rny6rHa perynnpoBKm
KoathdurumeHTa ycunenns, ab

MoLHocTb noTpebnsiemas
oT ceTn 220 B 50 'y, BT

KCB Bxofa

OTHOCKTENBHBIN YPOBEHb 2-11
13-/ FrapMOHVIKM OCHOBHOTO
konebarus (P, . =2000 BT), ab

BbIX 1

OT/IMNMUTENIbHbIE
OCOBEHHOCTMU:

» MowWHOCTL: A0 2 KBT

« BxogHom CBY-pasbem: Tun |
(rHe3mo)

« BoixogHoi CBY-pa3bem: Tvn 7/16
(rHe3no)

« BcTpoenHas cuctema
MPUHYAUTENBHOTO BO3AYLWHOrO
OXNAXKOEHNS

« Macca: He 6bonee 20 Kr

« [abapuTbl: 485x360x88 MM

COEPbI MTPUMEHEHUA:



OT/INNMUTENIbHbIE
OCOBEHHOCTMU:

» MowHocTe: go 100 BT

« BxogHom CBY-pasbem: Tun |l
(rHe3po)

+ BixogHoi CBY-pasbem: Tvn Il
(rHe3po)

- BcTpoeHHas cuctema
MPUHYANTENBHOTO BO3AYLWHOMO
OXNAXKAEHNS

« Macca: He 6onee 20 Kr

« [abapuTbl: 485x360%88 MM

COEPbI MPUMEHEHUA:

YCUNUTENWN MOUWHOCT W

YM1523-100

NnabopaTopHbIN yCUNNTENb MOLLHOCTM

OMUCAHUE:

MpenHa3HayeH ans paboTbl B N1abOPaTOPHbIX YCNOBKSX B COCTaBe TEXHOMO-
TNYECKIIX, HayYHbIX, MPOU3BOACTBEHHbIX U MHbIX YCTAHOBOK.

ANEKTPUHECKUE NMAPAMETPbI
NP NPUEMKE U NOCTABKE:

Bennyunxa
MapameTp O603HayeHne
He MeHee
Pabounii ananasoH 4acToT, MIL, Af 150 230
KoathdurumeHT yeuneHus 45
no mouwHoctu (P, , =100 BT), b K

Tny6u1Ha perynnpoBKu

KoaduumeHTa ycunenus, ab AR, o
BbixogHas MoWHOCTb, BT 1P 100
BxogHas MoWwHOCTL, MBT P 40
MolHocTb noTpebnsemas P 350
ot cetn 220 B 50 'y, BT
KCB Bxofa Kove 1,5
OTHOCKTENbHBIN YPOBEHb 2-11

o o] -40
1 3-1 TaPMOHWKM OCHOBHOTO e 40
konebarms (P, =100 BT), b Orapu3

BbIX
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YCUNUTENWN MOWHOCTMH

YM2732-300

NabopaTopHbLIN YCUINTEND MOLLHOCTH

OMUCAHUE:

MpeaHa3HavyeH Ans paboTbl B N1abOPaTOPHbIX YCNOBKSX B COCTaBe TeXHOMO-
TMYECKIX, HayYHbIX, MPOWN3BOACTBEHHbBIX U NHbIX YyCTAHOBOK.

NPEAE/IBHO AONYCTUMbIE MAPAMETPbI:

MNapameTp

MakcrmansHo gonycTtumbiin KCB
Harpysku npu scex basosbix yrnax*

MaKcumansHo gomnycTnmas
TemnepaTypa OKpyxatoLLelt cpeapl, °C

MuHVMansHo fgonycTumas
Temnepatypa cpefpl, °C

0603HayeHne
Bennyunxa
napameTpa
KCT.UH 2
te +30
t +5

*P... =300 BT

BbIX

NapameTp

Pabounii aranasoH YactoT, My

KoahduumeHT ycuneHus
no MowHocTu (PBbix = 300 BT), b

ny6uHa perynpoBKy
KoathurumeHTa ycunenns, ab

BbixogHas MOWHOCTb, BT
BxogHas MowHoOCTb, MBT

MolHocTb noTpebnsiemas
oT ceTn 220 B 50 'y, BT

KCB Bxoaa

OTHOCWTENBHBIN YPOBEHb 2-11
1 3-11 rapMOHMKN OCHOBHOIO
KonebaHus, 46

ANEKTPUYECKUE NAPAMETPbI
nPU NPUEMKE U NMOCTABKE:

Bennynna
0603HayYeHne
He MeHee

Af 270 330

Kp 50
AK, 20

Paux 300
P 3
P 950

cTUBx 1’5
arapM.Z —40
a -40

rapm.3
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OT/INMUTENIbHBIE
OCOBEHHOCTMU:

» MowHocTb: 10 300 BT

« BxogHom CBY-pasbem: Tun |
(rHe3mo)

+ BbixogHoi CBY-pa3bem

« BcTpoenHas cuctema
MPUHYAUTENBHOTO BO3AYLWHOrO
OXNAXKOEHNS

« Macca: He 6onee 20 Kr

« [abapwTbl: 485x360x88 MM

COEPbI MPUMEHEHUA:




OT/INNMUTENIbHbIE
OCOBEHHOCTMU:

» MowHOCTb: A0 2 KBT

« BxogHom CBY-pasbem: Tun |l

(rHe3po)

+ BbixogHoin CBY-pa3bem: Tvn 7/16

(rHe3po)

- BcTpoeHHas cuctema

NPVHYANTENBHOMO BO3AYLWHOMO

oxXnaxaeHwus

« Macca: He 6bonee 17 Kr

« [abapuThl: 435x380%88 MM

COEPbI MPUMEHEHUA:

YCUNUTENWN MOUWHOCT W

YM145155-2K

NnabopaTopHbIN yCUNNTENb MOLLHOCTM

OMUCAHUE:

MpenHa3HayeH ans paboTbl B N1abOPaTOPHbIX YCNOBKSX B COCTaBe TEXHOMO-
FUYECKUX, HayYHbIX, MPON3BOACTBEHHbIX U MHbIX YCTAHOBOK.

NMPEAENBHO AONYCTUMBIE NAPAMETPbI:

0603HavYeHne

MapameTp BennyunHa
napameTpa

MakcrmManbHo gonyctumblii KCB

N K, U 2
Harpysku Npy Bcex hasoBbix yrnax T H
MakcrmanbHO gonycrtrumas t 135
TemnepaTypa oKpyxarolLelt cpeal, °C e
MUHUMaNBLHO FOMyCTUMas . o
TemnepaTypa cpefbl, °C cun

"P, = 2000 BT, T,=1 MC

BbIX 1

ANEKTPUHECKUE NAPAMETPbI
NP NPUEMKE U NOCTABKE:

BennuunHa
MapameTtp 0603HaveHne
Pabounii ananasoH 4acToT, MIL, Af 1450 1550
KoarUMEHT ycuneHws 0
no mouwHoctu (P, =2000 BT), b K

TnybviHa perynmpoBKu

Ko3thduumeHTa yennenus, ab Ay 10
/IMNynbCHas BbIXOAHas MOLL-
HocTb npy (1,71 Mc, Q=8), BT Peux 2000
VIMNynbCHas BXOAHAsH MOLLHOCTb, P 120
Bt BX
MowwHoCTb NoTpebnsemas P 750
ot cetn 220 B 50 'y, BT
KCB Bxopa Keruex 2
OTHOCKTENBHBIN YPOBEHb 2-11

" a -40
1 3-V1 TapMOHUKI OCHOBHOTO rapm2
KonebaHus, o5 Arapmis
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YCUNUTENW MOWHOCTWN

YM145155-200

NabopaTopHbLIN YCUINTEND MOLLHOCTH

OMUCAHUE:

MpeaHasHayeH Ans paboThl B N1aOOPaTOPHbIX YCNOBKSX B COCTaBe TeXHOMO-
TMYECKIX, HayYHbIX, MPOWN3BOACTBEHHbBIX U NHbIX YCTAHOBOK.

NPEAE/ZIBHO AONYCTUMbIE MAPAMETPbI:

MNapameTt GSREERCLC Bennyunna
P P napameTpa

MakcrmMansHo gonyctumelii KCB

" K., U 2
Harpy3Kku Npu Bcex hasoBblx yrnax T H
MakcrmansHo gonycTrmas t 135
TemnepaTypa okpyxarolleli cpegpl, °C e
MYHWUMaNbHO AOMYCTHMAs . i
Temnepatypa cpel, °C cuan

P =200Br7,71,=1MC

BbIX 1

ANEKTPUHECKUE NMAPAMETPbI
NP NPNEMKE U NOCTABKE:

Bennunna
MNapameTp 0603HayeHne
Pabounii grnanasoH YactoT, My, Af 1450 1550
KoaddrumeHT ycrnerns 6
no mouwHoctu (P, ., =200 BT), 16 Ky

TnybuHa perynvmpoBkim

KoachdurumerTa ycunenus, ab AK, 19
VIMNynbCHas BbIXO4HAS MOLL- p 200
HocTb npu (T,=1 Mc, Q=8), BT BbiX
VIMNynbCHas BXOAHas MOLYHOCTS,

P 5
MBT BX
MolwHocTb noTpebnsemas P 350
oT ceTn 220 B 50 'y, BT
KCB Bxofa Kerve 2
OTHOCKTENbHBIN YPOBEHb 2-11 & 40
13- FapMOHVIKM OCHOBHOTO g
Konebanus, ob Qrapms
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OT/INMUTENIbHBIE
OCOBEHHOCTMU:

» MowHocTb: 10 200 BT

« BxogHom CBY-pasbem: Tun |
(rHe3mo)

+ BoixogHoi CBY-pazbem: Tvn Il
(rHe3po)

« BcTpoenHas cuctema
MPUHYAUTENBHOTO BO3AYLWHOrO
OXNAXKOEHNS

« Macca: He 6bonee 17 Kr

« [abapuTbl: 435x380x88 MM

COEPbI MTPUMEHEHUA:




OT/INNMUTENIbHbIE
OCOBEHHOCTMU:

» MowHocTe: 0o 300 BT

« BxogHom CBY-pasbem: Tun |l

(rHe3po)

+ BixogHoi CBY-pasbem: Tvn Il

(rHe3po)

- BcTpoeHHas cuctema

NPVHYANTENBHOMO BO3AYLWHOMO

oxXnaxaeHwus

« Macca: He 6bonee 17 Kr

« [abapuThl: 435x380%88 MM

COEPbI MPUMEHEHUA:

YCUNUTENWN MOUWHOCT W

YM120140-300

NnabopaTopHbIN yCUNNTENb MOLLHOCTM

OMUCAHUE:

MpenHa3HayeH ans paboTbl B N1abOPaTOPHbIX YCNOBKSX B COCTaBe TEXHOMO-
FUYECKUX, HayYHbIX, MPON3BOACTBEHHbIX U MHbIX YCTAHOBOK.

NMPEAENBHO AONYCTUMBIE NAPAMETPbI:

0603HavYeHne

MapameTp BennyunHa
napameTpa

MakcrmManbHo gonyctumblii KCB

Harpysku npw Bcex hasosblx yrnax* Ker Vs 2
MakcrmanbHO gonycrtrumas t 135
TemnepaTypa oKpyxarolLelt cpeal, °C e
MUHUMaNBLHO FOMyCTUMas
o t +5
TemnepaTypa cpefbl, °C cun
"Puuyy =300 BT, T,=1 MC

ANEKTPUHECKUE NMAPAMETPbI
NP NPUEMKE U NOCTABKE:

BennyunHa
MapameTp O603HayeHne
Pabounii ananasoH YacToT, Ml Af 1200 1450
KoathdurumneHT yeuneHus
no mouwHoct (P, , = 2000 B), Ko 42
ob
TnybuHa perynmpoBKu AK 15
Ko3thuumneHTa ycunenus, b e
/IMNybCHas BbIXOAHAS MOLL- p 300
HocTb npw (1,=1 mc, Q=8), BT BbiX
VIMNynbCHas BXOAHAst MOLLHOCTb,
P 15
BT B
MouHocTb noTpebnsemas P 350
oTcetn220B50 'y, BT
KCB Bxofa Keume 2
OTHOCKTENBHBIN YPOBEHb 2-1
o a -40
11 3-11 rapMOHIKIN OCHOBHOMO e
KonebaHus, ob Arapns
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YCUNUTENW MOWHOCTWN

YM120140-2K

NabopaTopHbLIN YCUINTEND MOLLHOCTH

OMUCAHUE:

MpeaHasHavyeH Ans paboThl B N1abOPaTOPHbIX YCNOBKSX B COCTaBe TeXHOMO-
TMYECKIX, Hay4HbIX, MPOU3BOACTBEHHbBIX U NHbIX YyCTAHOBOK.

NPEAE/IBHO AONYCTUMbIE MAPAMETPbI:

MNapameTt GSREERCLC Bennyunna
P P napameTpa

MakcrmMansHo gonyctumelii KCB

" K., U 2
Harpy3Kku Npu Bcex hasoBblx yrnax T H
MakcrmansHo gonycTrmas t 135
TemnepaTypa okpyxarolleli cpegpl, °C e
MYHWUMaNbHO AOMYCTHMAs . i
Temnepatypa cpel, °C cuan

"P,, =2000 BT, T,=1 MC

BbIX 1

ANEKTPUYHECKUE NMAPAMETPbI
NP NPNEMKE U NOCTABKE:

Bennynna

MapameTp 0603HayeHne
He MeHee

Pabounii grmanasoH YactoT, MIy, Af 1200 1450

KoahdurumeHT ycuneHms no P
moluyHoctu (P, . =2000 BT), o6 Ky

BbIX 1

Tny6rHa perynnposKu

KoachduumerTa ycunenus, ab AK, 10
VIMnynbCHas BbIXOAHAs MOLL-
HocTb npy (1,71 Mc, Q=8), BT Po 2000
VIMNynbCHas BXOAHast MOLYHOCTS, P 120
Bt B
MolwHocTb noTpebnsemas P 750
oT ceTn 220 B 50 'y, BT
KCB Bxofa Keva 2
OTHOCKTENBHbIN YPOBEHD 2-11

v a -40
13- FapMOHVIKM OCHOBHOTO g
KonebaHws, b O s
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OT/INMUTENIbHBIE
OCOBEHHOCTMU:

» MowWHOCTL: A0 2 KBT

« BxogHom CBY-pasbem: Tun |
(rHe3mo)

« BoixogHoi CBY-pa3bem: Tvn 7/16
(rHe3no)

« BcTpoenHas cuctema
MPUHYAUTENBHOTO BO3AYLWHOrO
OXNAXKOEHNS

« Macca: He 6bonee 17 Kr

« [abapuTbl: 435x380x88 MM

COEPbI MTPUMEHEHUA:




OBPA3OBATE/IbHBIE MPOTPAMM b AO «HUWNIT»

AO «HUU3T» AKTUBHO PA3BUBAET
COTPYAHUYECTBO C BbiCWWUMU
YYEBHbIMW 3ABEAEHUAMU POCCUN.

CO,D,GMCTBMQ ABYCTOPOHHUM Hay4HbIM A O6pa3OBaTeﬂbeIM KOHTaKTaM, OCyLllecCTBAeHE
Hay4YHO-TEXHNYECKNX MepOI'Ipl/IﬂTl/llZ N COBMECTHbIX MCCneaoBaTe/IbCKNX MPOEeKTOB —
NMPMOPUTETHbIE HaMpaBieHA Halero CoTpyaHn4ecTBa.

A

b
,},f Z
7

OCHOBHBIMM Lie/ISIMU Halleil COBMECTHON pa6oTbl
ABNAOTCA:

+ OOMeH OMbITOM BbICOKOKBaNMMOULMPOBAHHbIX CrieLya-
NIVCTOB A5 NPOBEAEHNS YHeOHbIX 3aHATUI 1 HayYHbIX
MCCnepoBaHNA MO MEepCrneKTVBHLIM HanpaBAeHUaM
HaYKM 1 TEXHWKM;

+ NPOBEAEHNEe COBMECTHbIX Hay4HbIX MEepOonpuUsaTHiA
(KOH(epeHUMiA, BbICTABOK, CEMUHAPOB 1 T.4.);

« MpOBefeHne COBMECTHbIX HayYHO-UCCnenoBaTeb-
CKMX W OMbITHO-KOHCTPYKTOPCKIMX paboT no nepcnek-
TUBHbIM HanpaBneHNsM HaYKW 1 TEXHWUKY;

* NpefoCTaBneHNe BO3MOXKHOCTM UCMONb30BaHNS He-
06x0MMbIX B 06pa3oBaTelbHOM MpoLecce 31eMeHTOB
KOMMOHEHTHOM 6a3bl, a TakxKe Apyroro 06opyaoBaHms
ONg NpoBefeHns UCCNeAoBaHUA Npu ObyYeHUn Ha
NPaKTUYECKMX 3aHATUSAX.

Mbl yBEPEHbI, 4TO COBMECTHbIE YCU/US
NocayaT B3aMMHOMY Hay4YHOMY 060-
raleHmio 1 NporpeccCUBHOMY pa3Bu-
TUIO OTpacIu.
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B HacTosillee BpeMsi OCHOBHbIM NapTHEPOM MO pea-
nusauuu nHdopMaLMOHHO-06pa3oBaTe/IbHbIX
nporpamm sBnserca 000 «HM® Bektop». Ctont
OTMETUTb, Y4TO HOMbWMM MHTEPECOM MOMb3yeTCs 0by-
valowmii Kypc «MpoexTrpoBaHne UMbPOBbIX CUCTEM
ynpasneHus Ha 6ase oTe4ecTBEHHOMO MUKPOKOHTPOS-
nepa AO «HUM3IT» K1921BKO1T», opraHM30BaHHbIN
000 «HIM® BekTop».

[ns opranvsaumy 3aHATUI Ha Hase MocTaBAseMbIX
AO «HWM3T» KomnnekToB pa3paboTaHo cneumans-
Hoe yyebHoe nocobne «T1paKkTUYeCKMin Kypc MUKPO-
NPOLeCCOPHOM  TEXHWKM Ha 6Hase NpoLEeCCOpPHbIX
anep ARM-Cortex-M3/M4/M4F». Mocobure noceslieHo
BOMpocaM anmnapaTHOW apxMTeKTypbl, 0CObeHHOo-
CTeil MpUMeHeHMs, NPOrpaMMMpoOBaHUs 1 OTNAAKK
OTEYECTBEHHbIX MWKPOKOHTponnepos KI1921BKO1T
Ha 6asze sgpa ARM Cortex-4M NPON3BOACTBA
AO «HNIT».

HaunoHanbHbIM  MCCNEAOBATENbCKNM  YHUBEPCUTE-
ToM «M3W» Ha 6a3e VectorCARD roToBsaTCs yyebHble
nocobuvs no aucuMnavHaMm «MUKpPONpoLEecCcopHbie
CpefcTBa B 3neKTponpueoae», «Mukponpoueccop-
Has TeXHWKa B 3MEeKTPONpPMBOAE» U pPeKoMeHaaumm
MO KypCOBOMY MPOEKTMPOBAHWIO B PaMKax AUCLUMNANHDI
«CuncTemMbl yNnpaBneHus 31eKTponpruBoa0B».

HT06bI y3HATH OOMbLIE, MOCETUTE Hall OPULMANbHbIA CANT: WWw.hniiet.ru

nan noannunTech Ha Hac B COUMallbHbIX CETAX.
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