HANDT

HAYYHO-UCCNEAOBATE/IbCKUIA MHCTUTYT
3NEKTPOHHOW TEXHUKK

SNEMEHT

BopoHex

UMC, CBY-KOMIMNOHEHTDI
UTrOTOBDbIE MSAESNINA

KaTtanor cogepXxut nHpopmaumto o npogykumm AO «<HUNIT» kaTeropmm kayectsa OTK,
npeaHasHavyeHHOM oA NpUMeHeHUs B U3AeNUAX rpaX4aHCKOro HasHavyeHus



LHaHHbIe B kaTanore akTyasnbHbl HA lll kBapTan 2025 roaa.
C 6osiee noapobHou MHPopMaymer Bbl MOXXeTe 03HOKOMUTbLCS
Ha opuuManbHOM canTe: www.niiet.ru
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LUN®OPO-AHAJIOTOBbBIE U UHTEP®EUCHbLIE UMC
CUJIOBbIE TPAH3UCTOPBI

CBY HUTPUA-TAJNTJINEBBIE TPAH3UCTOPBbI
MOLUHBIE CBY LDMOS-TPAH3UNCTOPbI
JIABOPATOPHBIE YCUJIUTEJIN MOLWHOCTU
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CTP. 19

CTP. 31

CTP.47

CTP. 51

CTP. 60



O MPEAOMNPUATUN WWW.NIIET.RU

HAYYHO-UCCIIEAOBATENIbCKUN MHCTUTYT
IJIEKTPOHHOU TEXHUKU — NPEANPUATUE,
HA KOTOPOM B JAJIEKOM 1965 rogy
bblJIA CO34AHA NEPBAA OTEYECTBEHHAA
MUKPOCXEMA.

Cenvac, cnycta nonseka, AO «<HUNIST» BxoguT B UMCcno BeayLmx npeanpuaTnin aneKTpoHHON
NPOMbILWIEHHOCTU. OCHOBHbLIMW HanpaBfieHUAMU, B KOTopbix pabotaeT AO «HUNIT»,
ABNAIOTCA pa3paboTKa U BbINMYCK CNOXHbIX N34 MUKPOINEKTPOHUKM:

P> MUKPOKOHTPOJINEPHI;

> cBepxbosblune UHTErpasnbHble CXeMbl TUMA KCUCTEMA Ha KpUCTanne»;

> npoueccopbl LMpoBon 06paboTKN CUTHANOB;

> uMdpo-aHanorosbie NpeobpasoBaTeN U UHTEPPENCHBIE UHTErParnbHble MUKPOCXEMbI;
» BbICOKOYACTOTHbIE U CBEPXBbICOKOYACTOTHbIE TPAH3UCTOPbI;

» moaynu BY n CBY-ycunutenu MoLHoOCTH;

> cunoBble GaN-TpaH3uCTOpbI.

HNSDT

HAYYHO-MCCNE/JOBATENLCKNIA NHCTUTYT
3NEKTPOHHOW TEXHUKN

SNEMEHT

Ha Bce Bonpochkl BaM roToBbl
MaKCUMallbHO 6bICTpO OTBETUTb
crneunanucTbl NoAAEPXKKN.
3apganTe Bonpoc Ha popyme
Hawero canta: forum.niiet.ru

HanuwuTte Ham Ha support@niiet.ru
WU NO3BOHUTE B OTAEN
MapKeTUHra un cobita rno teniedoHy:
+7 (473) 226-98-95

CEWNYAC B MOPT®E/E
HALWNX PASPABEOTOK BOJIEE

\/

80

MUKPOCXEM

n

130

TPAH3NCTOPOB

lMocTosiHHOEe  ynyuylleHWe  KayecTBa  Bblnyc-
KaemMon MpogyKuum — OfgHO U3 Hambonee
NPUOPUTETHBIX HanpaBneHWN NONNTUKM
pYKOBOACTBa Hawero npegnpusatusa. WHCTUTYT
pacnoniaraeT COBPEMEHHOM MPOU3BOACTBEHHOM
NIMHMEN, obecneymBaeT MOCTOSHHOE MOBbILLEHUE
KBanudukaumm 1M NpopeccuoHanbHbIM - POCT
coTpyaHukoB. Ocoboe BHMMaHWe yaensercs
MOWCKY TaslaHT/IMBbIX UHXXEHEPOB U BbICTPaMBaHUIO
OOBEPUTENBHbLIX OTHOLUEHWM C MOCTaBLMKaMM,
napTHepamMu 1 NOTPEOUTENAMM HaLLEN MPOLYKLUNN.




YCNyrmu WWW.NIIET.RU

MTOMHMO NTPOU3BOACTBA U3JE/TNN
MUKPOSJIEKTPOHUKH, HUUIT §
NPEAOCTABJNIAET NOTPEBUTENIAM LUKUPOKNHU
HABOP JONOJ/IHUTEJIbHBIX YCIIVI.

KOHTPAKTHAA CBOPKA

AO «<HUNIT» ocyuiecTensieTr c60pouHoe
NPOU3BOACTBO MHTErPasbHbIX MMKPOCXEM

M NONyNpoBOAHUKOBbIX MPUGOPOB B
MeTa/NIoKepaMUuecKux U MeTaionoiMMepHbIX
kopnycax. lNMpousBoacTBeHHAs MOLWHOCTb JIMHUU
KOpNyCUpPOBaHUSA B METaJUI0MOJIMMEPHbIX KOpnycax
6onee 10 MNH WT. B rog,.

AKTUBHO OCBanBatOTCSl COBPEMEHHbIE TEXHOMNOT UK
KOpMyCcMpoBaHus.

Ha npeanpusaTumn co3paHbl U AENCTBYHOT:

» 6a3oBasi TEXHOMOrMsi MHOFOKpUCTanbHOM CO0pKuM
CBWC Ha ocHoBe meTof0B 3D-UHTErpaumm;

» 6azoBasi TexHonornyeckas nuHmsa cbopkun bUC un
CBWNC B MHOroBbIBOOHbIX MeTannoKkepaMmnyeckmx
kopnycax Tuna DIP, LCC, CQFP, CPGA, CBGA

(B T.4. c ucnonb3oBaHuem TexHonoruum flip-chip) u gp.;
» TexHonoruns cbopkun Ha neyaTtHble nnatbl COB
(Chip-On-Board);

» TexHonoruna c6opku Ha NEHTOYHOM MONUUMULHOM
HocuTene TAB (Tape Automate Bond).

Ba)kHeAWwum BEKTOPOM pas3BuTus aBnseTcs
TexHonoruas  3D-uHTerpauuu. [laHHbIN meTop
no3pBosisieT co6upaTtb KpucCTasibl, U3roTOBNEHHbIE
Mo pasHbiM TEXHONOorussM, B OAMH Kopnyc. 3To
HanpaeneHne AO «HUUIT» passusaer ¢ 2007
roga U, 6narogaps coBpeMeHHOMY 06GopyaoBaHuUIO
U BbICOKOKBanNUPULUPOBaAHHbIM  creuuanucTam,
Ao6UNOCb 3HaUYUTENbHbIX Pe3yNnbTaToB.

MpeumywectTBa MCnonb3oBaHWs CHOPKM Ha OCHOBE
MeToA0B 3D-uHTerpaumm:

» ycKOpeHue npoLlecca pa3paboTkuy;

P CHUXXEHME CTOUMOCTH;

» yMeHbLUEeHNe MaccorabapuTHbIX pa3mMepoB;

P yMeHbLUeHMEe aHepronoTpebnenuns;

» yBenunyeHne GyHKUMOHanNa;

» yBenunyeHune bblCTPOLENCTBUS
(nponsBoguTEnbHOCTH).

© © 0 0 0 0 0 0 0 0 000000000000 000000000000 0000000000000 000000000 0000000000000 0000000000000 00000000000

PA3PABOTKA MUKPOCXEM
n nNonyrnPoBoAHMNKOBbIX NMPNBOPOB

AV3alH-L4eHTP MHCTUTYTa BbIMOJIHAET MOJIHbIA
KOMMJIEKC paboT No NpoeKTUpoBaHU LUPPOBbIX
MHTErpanbHbIX MUKPOCXEM U MONYNPOBOAHUKOBbIX
NpUGOPOB: OT YPOBHA JIOTUYECKOro OMNUCaHuUsA
mMogenen p[o TONonorMuM KpUCTaJUIOB, BKJlovas
aHanoroeoe U cMmellaHHoe NPOEKTUPOBaHMe.

VMicnonb3yemble NpOrpaMMHbIe MHCTPYMEHTbI CUCTEM
aBTOMaTM3MPOBaHHOIO NPOEKTUPOBAHUSA, AN3anH-
KUTbl N BUBINOTEKU KpeMHUEBLIX GpabpuK NO3BONAIOT
NPOEKTMPOBaTb MUKPOCXEMbI C MPOEKTHBIMW HOPMaMu
00 22 HM.

0 0 0 0000000000000 000000000000000 000

NMPOBEOEHUE UCTIbITAHUNA

UcnbiTaTtenbHbin ueHTp HUNIT akkpeputoBaH CAC
«ONeKTpPoHCepT» Ha NpPaBo NMPoBefEeHNUs UCTIbITAaHUN
OTEeYeCTBEHHOM M MMMOPTHOM 3NeMeHTHOW 6a3bl
U umeeT nuueHsuw PepepanbHOro KOCMUUYECKOro
areHTCTBa Ha OKasaHue Yycnyr npepnpuaTuam
«Pockocmoca».

ObopypoBaHWe ucnbiTaTenbHOW nabopatopum
No3BOMISIET NPOBOAUTD UCMBITAHUSA MUKPOCXEM U
CBY-npnbopoB Ha BO3ENCTBME MEXaHNYECKHNX,
KTMMATUYECKUX, ANTEKTPUYECKUX, PECYPCHbBIX

N KOHCTPYKTMBHbIX GaKTOpOoB. TeXHNYeCKue
BO3MOXHOCTM UCMNbITaTENbHOIO LEHTPa NO3BOMAIOT
npoBoANTb cepTUUKaALMOHHbIE UCTbITaHna QKB T
n ncnbitaHnsa KB Ol B COOTBETCTBMM C 3asABNIEHHOM
06nacTbio akKkpeauTaumu.

HANST

HAYYHO-UCCNE[OBATENLCKUA UHCTUTYT

3/IEKTPOHHOW TEXHUKM

SNEMEHT



CucTembl npueMa, nepegadmn
1 06paboTKM nHDOpPMaLMK

BcTpoeHHoe ynpasneHne

ABTOHOMHbIE
HeobCNyXnBaemble
annapartbl

PoboToTexHn4YecKmne
KOMTITEKChHI

ABTOMaTM3aUMS
TEXHONOMNYECKMX NMPOLEeCCoB

ABTOMaTV3VpOBaHHOE
ynpasneHue
3N1eKTPONpPUBOLOM

BolymcnmrenbHas TEXHMKA

TeﬂeKOMMyHI/IKaLI,I/IOHHaﬂ
TeXHWKa

MopTaTuBHas HOCMMast
annapaTtypa

®
®

YC/IOBHbIE ObO3HAYEHUA:

IHTennekTyanbHoe
yrnpasneHue

CpencTsa HabnoaeHs,
6e30nacHoOCTM

CeTb 1 HTENNEKTYalbHbIX
[0aTHNKOB

MeTponorusa

CBsA3b

MepunumHa

SHepreTuvka

[MPOMBIWIEHHOCTb

MUKPOKOHTPOJIJIEPbI

MUWKPOKOHTPOJIJIEPbBI 32 BUT
K1946BK035

K1946BK028

K1921BIro15

K1946BM014

CTP.
CTP.
CTP.
CTP.

10
11

12
13



OT/INNMUTENIbHbIE
OCOBEHHOCTMU:

« CTOpoXxeBON TaniMep

+ CMHTE3aTOp Y4aCTOThl HAa OCHOBE
®AMNMY

+ YeTbIpexKaHanbHbIN
12-paspsgHbin AL ¢
pexunmMamu L poBoro
KoMnapaTopa

 IHTerpanbHble MUKPOCXEMbI
 YeTblpe 32-pa3psaHbIx TaiMepa
» Tpu moayna 2-kaHanbHbIX LM

+ OfiviH NOPT Nocnefo0BaTENbHOIO
nHtepdeinca SPI

+ [1Ba nopTa nocnefoBaTeibHOro
nHTepdenca UART

« Mogynb CAN c gByMS nopTamu
BBOfla-BbIBOAA

« Tpn 6noka 3axBaTta CAP

« [1Ba 16-paspsgHbIX
nocsiefoBaTte/ibHbIX NOpTa
BBO/a-BblBOAA

» OgUH KBagpaTypHbI Aekogep
+ 16-kaHanbHbI DMA

« Cuctema oTnagKu c
nHTepdencamm JTAG n SWD

* FPU
« [@abapuTHbIE pa3Mepbl 6X6 MM

COEPbI MPUMEHEHUA:

PekomMeHAaLMM NO NPOrpaMMHbIM
1 annapaTHbIM CPeACcTBaM OT/IaAKK:

1. MakeTHO-0TNaf04HOE YCTPONCTBO
AN MUKPOKOHTposnepa
K1921BKO035 K$/1/1.441461.018
otnagynk JEM-NT-CM4
K®d/[1/1.441461.016

2. HTerpupoBaHHas cpefia
pa3paboTtku CodeMaster++
npoussogcTea AO «HUNIT»

3. Kntoy gns cpefpl pa3paboTku
npoussopgcTea 000 «PUTOHY,

r. Mocksa

4. C6opka GCC+Eclipse

MUKPOKOHTPO/INEPbBl 32-PA3PAAHDBIE

K1946BKO035

MUKPOKOHTPOJI/IEP C YMEHbLUIEHHbIMY
rabapuTHbIMK pa3Mepamu ¢ QYHKLUAMU
Mo ynpaB/IEHUIO 3NEKTPONPUBOAOM

OMUCAHME:

32-pa3psgHbliA, cambli ManorabapuTHbln B Poccun, MUKPOKOHTposnep
B kKopnyce Tuna LQFP, crnocobHbIi pewatb 3agayn  ynpasieHus
3IeKTponpMBOfaMu, MOCTPOEH Ha 6ase MpoueccopHoro sigpa ¢
npounssogMTenbHocTbio 125 DMIPS ¢ noggep)Kon onepauumii ¢ naaBatoLLen
3anaTon, ¢ 64 K6anT Flash-namstbio, 16 K6anT BcTpoeHHoro O3Y, nogaep)Komn
nHTepdencos CAN, UART, SPl. PaboTaeT OT OZHOM0 WMCTOYHMKA MUTAHMUS
HanpshkeHueM 3,3B, MeeT peXxnM TaKTUPOBaHUA OT BHYTPEHHEro reHepaTtopa.

MpumeHseTca B cpefCcTBaX M3MepeHus, CBA3Uu, HabnogeHus, 6esonacHo-
CTU, aBTOMaTM3aLuM NpoOU3BOACTBA, MeAULUHe, JHepreTuKe, NPoMblIll-
JIGHHOCTH, B TOM YMCJ1e B 3IeKTPONPUBOAAX, a TaK)Ke Pa3/IMYHbIX cCUCTeMax
ynpaenieHus.

TEXHUYECKUE XAPAKTEPUCTUKN:

ApXuUTEKTypa 1 cucTemMa KoMaHg, RISC-32 6uT

TakToBas yacToTa, My 100

BctpoeHHoe O3Y

16 Kbant
MamsaTb

M3Y (FLASH)

64 Kbant
NHTepdedics CAN, UART-2, SPI, 12C
HanpsxeHune nuTaHus, B 3,3 (10 %)
[Junana3oH paboynx Temnepatyp,’C -40 ++85
Tun Kopnyca:
K1946BK035 Lo
PyHKLMOHaNbHbIE aHaNnorn LM4F132 cemelicTBa
(npoToTunbl) Stellaris (Texas Instruments)
0O603HauyeHne TY
K1946BK035 ALKB.431290.407TY

©00000000000000000000000000000000000000000000000000000000000000000000000000000000

U3denue sHeceHo 8 peecmp pocculickol npombiwneHHoU npodykyuu (M1 PO
Ne 719) u EQuHbIl peecmp paduoanekmpoHHoU ripodykuyuu (M1 P® Ne 878)
Mut+npommopea Poccuu ¢ npuceoeHuem Peecmpogozo Homepa Ne 10595802

©00000000000000000000000000000000000000000000000000000000000000000000000000000000
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MUKPOKOHTPO/TNNEPbLlI 32-PA3PAAHDBIE

K1946BKO028

BbICOKOMPOW3BOAMUTENbHbIN MUKPOKOHTpONNEP
B Kopnyce BGA c pacwimpeHHbIMU DYHKLUAMU
Mo yrpaB/eHUIO 3/1IeKTPONPUBOLOM

OMNCAHME:

32-pa3psgHbIv BbICOKOMPON3BOANTENbHBIN MWKPOKOHTpOAnnep o
paclWMPEHHbIMU (DYHKLMSAMU MO YNPaB/IEHWNIO 3NEKTPONPUBOAOM MOCTPOEH
Ha 6ase NpoUeccopHoOro sapa C Mpou3BoOAUTENIbHOCTbIO 250 DMIPS un
NoaAepP XKoo onepaymii c nnaBatowwer 3ansaton, ¢ 2 MéawnT Flash-namsiteto, 704
K6anT BcTpoeHHoro O3Y, nogaepxkon nHtepdencor Ethernet 10/100, CAN,
UART, SPI, 12C. B cBoeM cocTaBe MMeeT 610K KOHPUTYpUpPyeMbIX NTOFMYECKUX
3N1EeMEHTOB.

MpumeHsieTcs B cpepcTBaxX M3MepeHus, CBA3U, HabnogeHus, 6esonacHo-
CTU, aBTOMaTM3aLuu NPOU3BOACTBA, MeAuLUHe, SHepreTuke, NpoMbiLl-
JIEHHOCTU, B TOM YUCJ1€ B 3JIEKTPONPUBOAAX, a TAKXKe pa3/IMYHbIX CUCTEMaX
ynpaBneHus.

TEXHUYECKUE XAPAKTEPUCTUKN:

ApXUTEKTYpa 1 cuctemMa KoOMaHf, RISC 32 6uT

TakToBas yactoTa, My 200

BcTpoeHHoe O3Y 704 K6anT

Namsatb
M3Y (FLASH) 2 MBainT

[lononHuTenbHas 3arpy3oyHas namsTb (FLASH) 128 kbant
[lononHuTenbHas Noib3oBaTeNbCKasi MaMSATb AaHHbIX (FLASH) 64 kbaunT
MHTepdeiics CAN-2,UART-6, SPI-4, 12C-2
HanpshkeHune nutaHus, B 1,2/3,3 (10 %)

Tun Kopnyca:

K1946BK028 PBGA400
[unana3oH paboumx Temnepatyp,°C -40 + 485

LM4F132 cemeincTBa Stellaris

®YHKLMOHaNbHbIe aHaorn (MpoTOTUMbI) (Texas Instruments)

O603HayeHne TY

K1946BK028 AOKB.431290.406TY

PekoMeHaumy No NporpamMMHbIM 1 annapaTHbIM CPEACTBAM OTNafKK:

1. OTnagoyHas nnata Ans MUKpokoHTponnepa K9121BK028 Kd/1/1.441461.024

2. HTerpupoBaHHas cpefa paspabotky CodeMaster++ nponssogctaa AO «HUMST»
3. Kntou ans cpefbl pa3pabotku npowvsoactea 000 «PuToH», r. Mocksa

4. Cbopka GCC+Eclipse
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OT/INNMUTENIbHBIE
OCOBEHHOCTMU:

» KoHTponnep BHeLHeN
cTatuyeckon namaTu (DMA)

» CMHTe3aTOop 4aCTOTbl HA OCHOBE
®AMNY

» Bocemb 32-6UTHbIX TallMepoB

« Yacbl peanbHoro Bpemenu (RTC)
c 6baTapeiHbIM NUTaHKEM

« Bnok AL (48 kaHanoB., 12 6uT,
[0 2 M BbIBOPOK Ha KaHan)

» 1BaguaTb kaHanos LLUUM,
N3 KOTOPbIX ABEHAALATb —
C NOAAEPKKON peXnma
«BbICOKOIO» pa3peLleHus

+ YeTbIpe MMNYIbCHbIX
KBaApaTypHbIX feKogepa

» [1BeHaguaTb 16-pa3pagHbIxX

MocnepoBaTebHbIX MOPTa
BBO/a-BbIBOJA

« [IBa pe3epBMpPOBaHHbIX
KOHTponepa nHTepdenca
no FOCT P 52070-2003

« [1Ba KOHTponsepa SpaceWire
10 200 MéuT/c

+ iHTepderic Ethernet 10/100
M6uT/c c uHTepdercom Mll

» CucTema oTnagKkm ¢
nHtepdencamm JTAG n SWD

« [1Ba 1-wire
+ BNOK TPUrOHOMETPUYECKUI
BbIYUCNTENBHbIN

* 4-KaHaNbHbIN CUTMA-FenbTa
AeMomynsitop

+ BNIOK KOHUIypUpyeMbIX
NOTNYECKMX I/IEMEHTOB

«FPU

COEPbI MPUMEHEHUSA:




OT/INNMUTENIbHbIE
OCOBEHHOCTMU:

32-paspsgHoe LMY co
BCTPOEHHbIM MOfyEM
06paboTKM KOMaH[ ¢
nnaBatoLler 3anaTon ¢
ofMHapHol To4YHoCTbIo (FPU)
Bnok ynpaBneHus cbpocom
Y CUHXpOHM3aLmen (RCU),
MMerLLIMI B CBOEM cocTaBe RC-
reHepatop (1 Mlu) n cvHTe3aTop
yacTtoTsl ¢ PLL

« Bnok ynpasneHus pexviMamu
3HepronoTpebneHus

« OcHoBHas Flash-namsTb
obbemom 1 Mbant

« O3Y0 o6bemoM 256 KbanT
» O3Y1, NoaKMOYEHHOE K LOMEHY

H6aTapeHoro nuTaHus, 06beMOM
64 Kbant

* YHuKanbHbiM ID pazmepom 128

onT

®00cc00cc000000000000000000000000 000

U3denue eHeceHo & peecmp poc-
cutickol MpoMbiuwIeHHOU npooyKyuu
(M1 P® Ne 719) u EQuHbIt peecmp
paduoanekmpoHHoU npodykyuu (1
P® Ne 878) MuHnpommopea Poccuu
€ npuceoeHuem Peecmpogoz2o Home-
pa Ne 10595802

®00cc00cc000000000000000000000000 000

MUKPOKOHTPO/INEPbBl 32-PA3PAAHDBIE

K1921BIl015

32-pa3psfHbIv yNbTPaHM3KoONOTpebNaowmnm
MUKPOKOHTponep RISC-V B nnacTMkosom

Kopnyce

OMUCAHME:

32-pa3psigHbll - MUKPOKOHTPON/IEP C BHYTPEHHENW 3HEpProHe3aBUCUMOW
noTpebneHnss B aKTUBHOM peXxume
MaKCMManbHOM 4YacTtoTol paboTbl go 50 MIu. MocTpoeH Ha 6ase dAgpa
apxuTekTypbl RISC-V. MiMeeT MHorokaHanbHbin ALT, kpunTtorpacdunveckumi

namAaTblo, HU3KMM  TOKOM

conpoueccop, nocnefoBaTeNibHble WHTepdenchbl, CUCTeMy 3alyuThbl

HeCaHKUMOHNPOBAHHOIO A0CTyna.

MpumeHseTcA B CpeacTBaX M3MepeHU, 6bITOBbIX CYETYMKAX rasa U s/ek-

TPO3Heprumn, asBToMaTU3aLuu NPoU3BOACTBA, MegULUHe.

TEXHUYECKUE XAPAKTEPUCTUKN:

ApXMTEKTypa 1 cucTeMa KoMaHp,
TakToBasi yactoTa, MIy

NamsaTb

WHTepdeiicol

HanpshkeHue nutaHus, B

MaKcuMasnbHbI AUHAMUYECKUI TOK
noTpebnexus, MA

[unanasoH paboymx Temnepatyp,°C
Tun Kopnyca

®YHKUMOHAbHbIE aHanoru
(npoToTMnbI)

0603HayeHne TY

12

RISC-V
50 MIy,
OcHoBHas Flash-namaTb o6bemom 1 MbanT

- 8-KaHanbHbI 12-pa3psfAHbIN bbiICTpOAENCTBYO-
wuin ALIN ¢ pexxumamu L poBoro kommnapartopa
L1151 KAXXAOro 13 kaHanos (ADCSAR);

- 8-KaHafbHbIN 16-pa3pagHbIn curMma-gensta ALN
(ADCSD);

- Tpy 16-pa3psgHbIx NopTa BBOAa-BbIBOAA A, B, C;
- BOCEMb aHa/I0roBbIX BXOJ,0B, MOAKNOYAEMbIX K
KaHanam AL,

- NaTb npuemonepepatynkos UARTO - UART4;

- CAN 2.0b;

- USB 2.0 FullSpeed (Device);

- 0faMH KoHTponnep 12C;

- KoHTponnep QSPI;

- Tpu koHTponnepa SPI (SPIO0 - SPI2)

oT1,7003,6

f[o 25
-40+ +85
LQFP-100

LM4F132 cemeicTBa
Stellaris (Texas Instruments)

AKB.431290.467TY

MUKPOKOHTPONNEPbLl 8-PA3PSAAHDIE

K1946BM014

8-pa3psagHas MMKpo-3BM c RISC-apxuTtekTypon
n naMaTbio Tuna Flash

OMNCAHME:

MUKPOKOHTPOIEP UMEET PaCLUMPEHHbIN TEMMNEPATYPHbIN PEXUM
OTHOCUTE/NIbHO aHaora, BbICOKONPON3BOAUTESNbHbIN, HU3KOMOTPEGNSIOWUIA.

MpumeHsieTcsa B cucTeMax ynpaesieHus 06opyaoBaHmeM, po60oToTexHu-
Ke; YHKLMOHANbHbIX pa3psgHO-3apsAAHbIX YCTPOUCTBAX C NpOrpaMMu-
POBaHMEM; C/TIOXKHbIX AUCTAHLLMOHHDbIX CUCTEMAX YNpPaB/I€HUS; CETEBbIX
yCTpOMCTBaX; 6bICTPOAEUCTBYIOWMNX CUCTEMAX Nepegayun u o6paboTku
AaHHBIX; CJIOXKHOI 6bITOBOM TEXHUKE; YCTPOMCTBAX BBOZa U 0TO6paXkeHus
nHdopmauyum ¢ Tauy-ckpuHamu (Touch-screen) n gpyrux mHorogyHKLUO-
Ha/IbHbIX YCTPOMCTBaAX.

TEXHUYECKUE XAPAKTEPUCTUKN:

ApXMTeKTypa 1 cucTeMa KoMaHpg, RISC

8 MI'L, A9 HANPSXKEHUS NUTaHUSA

TakToBas yactoTa, MI 3,3B210%;
» M 16 My, AN9 HaNpsKeHUs NUTaHns
5,0 B +10%;
o3y
512x8 6uT
M3Y nporpamm (EEPROM)
NamsTb .
8 Kbant
M3Y paHHbIX (EEPROM)
1 K6ant
MHTepdelics USART, SPI, TWI
Hanps»xeHune nutaHuns, B £ 0
P g 5,0 (+10%)
MakcuManbHbI BUHAMUYECKUI TOK
30
notpebnexus, MA
[OunanasoH paboynx Temnepatyp, °C -60 + +85
Tun Kopnyca QFP44
0603HayeHne TY AKB.431280.405TY

©00000000000000000000000000000000000000000000000000000000000000000000000000000000

U3denue sHeceHo 8 peecmp poccutickol npombiuwinieHHou rnpodykyuu (M1 P®
Ne 719) u EduHbit peecmp paduosanekmpoHHoU npodykyuu (111 PO Ne 878)
MuHnpommopeaa Poccuu ¢ npuceoeHuem Peecmpoegozo Homepa Ne 10595802

©00000000000000000000000000000000000000000000000000000000000000000000000000000000

PekoMeHaumy No NporpamMMHbIM 1 annapaTHbIM CPEACTBAM OTNafKK:

1. OTnagoyHas nnata Ans MUKpokoHTponnepa K9121BK028 Kd/1/1.441461.024

2. HTerpupoBaHHas cpefa paspabotky CodeMaster++ nponssogctaa AO «HUMST»
3. Kntou ans cpefbl pa3pabotku npowvsoactea 000 «PuToH», r. Mocksa

4. Cbopka GCC+Eclipse
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OT/INNMUTENIbHBIE
OCOBEHHOCTMU:

» KoHTponnep BHeLHeN
cTatuyeckon namaTu (DMA)

» CMHTe3aTOop 4aCTOTbl HA OCHOBE

®AMY
» Bocemb 32-6UTHbIX TallMepoB

« Yacbl peanbHoro Bpemenu (RTC)

c baTapelriHbIM MUTAHVEM

« Bnok AL (48 kaHanoB., 12 6uT,
[0 2 M BbIBOPOK Ha KaHan)

» 1BaguaTb kaHanos LLUUM,
N3 KOTOPbIX ABEHaALATb —
C MOAAEPIKKOM pexmMa
«BbICOKOrO» pa3peLLeHuns

+ YeTbIpe MMNYIbCHbIX
KBaApaTypHbIX feKogepa

» [1BeHaguaTb 16-pa3pagHbIxX

MocnepoBaTebHbIX MOPTa
BBO/a-BbIBOJA

« [IBa pe3epBMpPOBaHHbIX
KOHTponepa nHTepdenca
no FOCT P 52070-2003

« [1Ba KOHTponsepa SpaceWire
10 200 MéuT/c

+ iHTepderic Ethernet 10/100
M6uT/c c uHTepdercom Mll

» CucTema oTnagKkm ¢
nHtepdencamm JTAG n SWD

« [1Ba 1-wire
+ BNOK TPUrOHOMETPUYECKUI
BbIYUCNTENBHbIN

* 4-KaHanbHbIN CUrMa-genbTa
AEeEMoaynaTop

« B/IOK KOHUTrYypUpyeMbIxX
NOTNYECKMX I/IEMEHTOB

«FPU




YC/IOBHbIE ObO3HAYEHUA:

CucTtembl npueMa, nepegaymu
1 06paboTkn nHbopmauum

KOHTpONbHO-U3MepuTebHbIE
npnbéopbl

ABTOMaTM3pOBaHHOE yrnpaBeHne
3/1EKTPONPUBOLOM

CuHTe3 n pacno3HaBaHue peyn

Cucrema KO,D,VIpOBaHHOl‘;I CBA3U

BblCOKOCKOpOCTH ble
BblYNCNTENDbHbIE CETU

Avcnnen n LCD-naHenun

LWOPO-AHAJIOTOBbIE
WUHTEPOEHCHBIE UMC

AHANOTOBbIA MHTEP®ENC (KOAEK)

K1273NM01T CTP. 16
ALN
K1273MB19T CTP. 17



OT/INMUTE/NIbHbIE
OCOBEHHOCTMN:

« [lporpamMmupyemas 4acTora
npeobpa3oBaHus

« [IporpamMmmupyemble
KO3 DULMEHTBI yCUNEHUS

« BHYTPEHHUI NCTOYHUK
OMOPHOTO HaMpPsHKEHUS

« [ocnepoBaTeibHbIV NOPT

« [porpammupyemas nosnoca
nponycKaHus

» IncddhepeHumnanbHble BXogbl/
BbIXOAbI

« HecummeTpuyHble Bxoabl/
BbIXOAbl

COEPbl NTPUMEHEHUA:

UNOPO-AHANOTOBBLIE U MHTEP®ENCHBIE NMC

K1273MNM01T

14-pa3psagHbin ayanMoKoaeK

OMUCAHME:

14-pa3psifiHbll - ayAMOKOAEK — COAEPXMT — BXOAHOW  MONOCOBOW  buAbTp
Ha nepek/YaeMblx KoHAaeHcaTopax, 14-pazpsaarbin AL, 14-pa3psaaHsin LAM,
BbIxogHOW PHY Ha nepexntoyaeMbix KOHAEHCATOPax C KOMMEHCAUMeN Sinx/x,
nocnefoBaTeNbHbIN NOPT ANS YNPABNEHUS U Nepeaayn aHHbIX.

[leBATb perucTpoB ynpasneHus No3BOAsOT 3a4aBaTb YacTOTy NpeobpasoBaHms,
KO3 PUUMEHT YCUNEHMS BXOAHbIX U BbIXOAHbIX yCUauTenew, KoHburypmpoBaTb
paboTy aHanoroBbIx 6/10KOB, LMMPOBOI YacTu 1 NOCNefoBaTeNbHOMO NopTa.

MpuMeHseTcs B cUCTEMaX CUHTE3a U pacno3HaBaHUS peyu, CUCTeMax Ko-
AMPOBaHHOl CBA3M, B CPeaCcTBa c6opa M perucTpaumm gaHHbIX.

TEXHNWYECKUE XAPAKTEPUCTUKWN:

Pa3psigHocTb ALIM, 6uT 14
PaspsigHocTb LAMN, 6uT 14
MakcuManbHasi YacToTa npeobpasoBaHus, KL, 3,2
Monoca nponyckanus, Ky, 0o 10,8
OTHoLWeHue curHan/uckaxenus AL, ob 64
OTHoLWeHNe curHan/vckaxenus LIAM, b 64
Hanps»eHue nutaHus, B 5,0+0,5
[vana3oH pabouynx Temnepatyp, °C -60 ++85
Tun Kopnyca 4119.28-3

UNDOPO-AHANOTOBBLIE U UHTEP®ENCHBIE NMC

K1273MB19T

16-pa3psagHbin curma-gensta AL

OMUCAHME:

16-pa3pagHbin curma-gensta-ALlN cogepuT WecTb He3aBUCHMbIX KaHanos,
KaXabl M3 KOTOPbIX MMeeT MporpaMMmmpyembid hopMmpoBaTenb BXOAHO-
rO CMrHana v ycuamuTenb C NporpamMMupyembiM KOIMUULMEHTOM yCUNEHNS.
B cocTaB MMKPOCXeMbl BXOAUT BHYTPEHHWIA UCTOYHMK OMOPHOTO HaNPSHKEH NS
C NporpammupyemMbiM ypoBHeM. MNocnenosatenbHbii nopT (SPORT) coBme-
CTUM co cTaHaapTHbiMK MUOC 1 obecneynsaeT Bce GyHKUUKU yNpaBneHus
M obMeHa [aHHbIMU, @ TaKkxe NMOAAEPKMBAET KaCKagnpoBaHue A0 BOCbMY
MVUKPOCXEM B KaCKafe B MHOTOKaHanbHbIX CUCTEMAX.

MpuMeHsieTcA B 3aKOHYEHHbIX cMcTeMax c6opa m 06paboTKU JaHHbIX, NpU-
JIOXKEHUAIX C MHOTOKaHa/lbHbIMU aHaJIOrOBbIMU BXOJAaMM, B annapatype
ANS NPOMbBIWIEHHOTO U3MEPEHUsI MOLLHOCTU, B CUCTEMAX yrnpaB/ieHUs
3/IeKTPONPUBOAOM M B COBMeCTHO pa6oTe ¢ DSP.

TEXHNWYECKUE XAPAKTEPUCTUKWN:

®YHKLMOHAMbHbIE aHANOMM (MPOTOTUMbI)

0603HayeHne TY
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TLC320AC02 (Texas Instruments)

AEHB.431320.666TY

PazpsigHOCTb, 6UT 16
MakcrmanbHas YactoTa npeobpasoBaHus, KL, 64
OTHowweHwue curHan/(wym+uckaxenus) (S/N), ab 73

061wme rapmMoHuyeckue nckaxenus (THD), ob -76

Lymbl B kaHane (N), gb -68
MHTepMogynsumoHHble uckaxexus (IMD), ob -66
lMepeKpecTHble NcKaXeHUs Mexay kaHanamu (CT), ab -79
HanpshxeHue NTaHUS aHaNoroBon YyacTu, B 3,3+0,3/5,0+0,5
HanpshxeHune nutaHus undposon Yyactu, B 3,3+0,3/5,0+0,5
[unana3oH pabouymnx Temnepartyp, °C -60 ++85

Tun Kopnyca 4119.28-1

DYHKUMOHaNbHbIE aHANOrU (MPOTOTUMbI)

0603HayeHne TY

AD73360 (Analog Devices)

AEHB.431320.002TY
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OTINYUTENIbHBIE
OCOBEHHOCTMN:

« TMBKUI NocnegoBaTeNbHbIN
NHTepdenc, obecneynBaroLLmii
KacKagHoe coefnHeHne

» BHYTpPEHHWI NCTOYHMK
OMOPHOTO HAMPSKEHUNS C
NporpaMMupyeMbIM YPOBHEM

+ BxogHble ycunutenm
C NPOrpaMMuUpyemMbim
k03 hULNEHTOM yCMNEHNS

« [lporpamMMmpyemas 4acrtota
npeobpasoBaHus

COEPbl NTPUMEHEHNA:




CUJ10BbIE GAN-TPAH3UCTOPbI C
YC/IOBHbIE ObO3HAYEHUA: HHAYUUPOBAHHbIM KAHAJIOM

Cnnosas 3N1eKTpoHMKa

CUNOBBLIE TPAH3UCTOPDI

Mpeo6bpa3oBaHue THI-K 10030
3NEKTPO3HepPrum

THI-K 20020
AnnapaTtypa KOCMUYeCKoro THI-K 20040
Ha3HayeHus

THI-K 65005

. THI-K 65010

3apsigHble ycTponcTsa

THI-K 65020
YnpasneHue THI-K 65030
3NeKTpoaBuratensamu THI-K 65050

MuTaHne 6ecnpoBoaHbIX

SINCINSIC

YCTPONCTB
l!l
1] PoboToTexHuveckume
(1]
== KOMIIEKChI
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CUNOBbLIE GAN-TPAH3WNUCTOPbI

CUJ10BBIE GAN-TPAH3UCTOPDI
THI-K 10030

GaN-TpaH3UCTOp C MHAYLMPOBAHHbLIM KAHANOM
30 150

THI-K 10030 KT-94 100 oT-55 10 +150 0,5 21

OMNCAHME: OCHOBHDbIE
XAPAKTEPUCTUKN:

THI-K 20020 KT-93 200 20 150 oT -55 0 +150 0,5 22 P> GaN-c1noBoii TpaH3KCTOp Ans PaboThl B KNKOYEBOM peXiiMe
P> lepmMeTV3MpOBaH B METaNNOKEPaMUYECKOM Kopnyce KT-94

~ 4 - + « MaKcMManbHO gonycTuMoe
THI-K20040 KT-94 200 40 150 oT-55 A0 +150 0.5 3 ’ BbICTpoe N KOHTpO/IMpyemMoe BpeM4d Crafa U HapaCTtaHn4A T C'JI:"'OK)I//ICTOK U =
THI-K 65005 KT-93 650 10 150 oT -55 10 +150 0,5 24 P> O6neryeHHble TpeboBaHMs K 3aTBOPHOMY Apalisepy (0T 0 B o 6 B) 100 g m
NMpUMeHAITCS B LLUPOKOM CNEKT n mn:B AAHBIX YCTPOMUCTBAX f
THI-K 65010 KT-94 650 10 150 o1 -55 o +150 0,5 25 PUMeHsAIoTC POKOM CneKTpe 3Aef 3apaa ycrpouncrsax an o o
Pa3/INYHbIX rapXxeTos, 3ﬂeKTp0M06Ml‘IeM, B CUCTeMaxX ynpaB/i€eHUA 31€KT- « MaKCMMasibHbIV NOCTOSAHHbIN
THI-K 65020 KT-94 650 20 150 0T -55 A0 +150 0,5 26 poaBuUraTensimm, cMcTeMax npeo6pasoBaHMs SNEKTPUUYECKOWU SHEPrum ans ToK cToka | =30 A
THI-K 65030 KT-94 650 30 150 ot -55 go +150 0,5 27 a/ibTepHAaTUBHbLIX UCTOYHUKOB (COJ'II-Ie'-leIe 6a'rapeu, BeTporeHepaTopbl), . COHpOTMBJ’IEHVIe CTOK-VICTOK B
cucTtemMax NnUTaHud GGCHPOBOAHI:IX yCTpOﬁCTB N KOCMUYECKUX annapaTtos, _
THI-K 65050 KT-95 650 50 150 oT-55 go +150 0,5 28 OTKPbITOM COCTOAHUN RCV| =
B p060TOTEXHUKE, B MEAULMHCKUX U3AE/IUX U MHOTOM A pYrom. 70 MOM o
NMPEAE/IbBHO AONYCTUMBIE
IAINEKTPUYECKUE PEXXUMbI 3KCNAYATALNNU:
0603HayeHue
MNMapameTp 3HayeHune
napameTpa
MaKkcrMansHO [0MNYyCTUMOE MOCTOAHHOE Hanpsxe-
U 100
HKe CTOK-UCTOK, B CUMAKC
MaKcKManbHbI MOCTOSIHHBIN TOK CTOKa, A e 30
MakcrmanbHo gonycTrmas Temnepatypa nepexoga,’C e 150
[nana3oH pabounx Temnepatyp, °C oT -55 10 +150
TennoBoe CONPOTUBIEHME NEPEXOA-KOPMYC
* o R 0,5
TpaH3ucTopa®, °C/BT Tn-K

ANEKTPUYECKUE NMAPAMETPbI:

OBo3HaueHne He He
Mgtz napameTpa MeHee U 6onee

HanpshxeHre Npobos CTOK-MCTOK

"~ U 100 - -
(U,,=0B,1,,, =50 mKA), B CMAKC
[oporoBoe HamnpshxkeHne (UCM:UMIC:SMM, B Unop - 1,15 -
Tok yTeykm 3atBopa (U,, =8B, U, =0 B), MKA (. - - 700
HayanbHbiit Tok cToka (U, =0B, U , = 100 B), MKA le i - - 50
ConpoTrBneHe CTOK-UCTOK B OTKPLITOM COCTOSIHUM R ) 70 )
(U,,=8B,1.,=13A), MOM cHome
BxoaHas emkoctb (U, =100B, U, =-8 B, f=1Mru), nd (o - 286 -
BbIxogHas eMkocTb, Nd C, - 144 -
MpoxopaHas emKocTb, NP Cy - 6 S
3apap 3ateopa (U,, =006 B, U_, =50 B), HKn Q, - 6,8 -
3apsa 3aTBOp — UCTOK, HKA Qe - 43 -
3aps 3aTBOp — CTOK, HKN Q3W - 1,7 -

*Mpw Temnepatype cpeapl 25 °C

20 21




OCHOBHBIE
XAPAKTEPUCTUKMWN:
» MaKkcumanbHO gonycTtumoe

HanpskeHne CTOK-UcTok U, =
200 B

« MaKcuMManbHbIN MOCTOAHHbIN
TOK CTOKa IC =20A

« CONpoTMBNEHNE CTOK-UCTOK B
OTKPbITOM COCTOSAHMU R
94 MOM

ChoTk

CNNOBLIE GAN-TPAH3WNCTOPbI

THI-K 20020

GaN-TpaH3uncTop C UHAYLUPOBAHHbLIM KaHanoM

OMUCAHME:

P> GaN-cunoBoit TpaH3UCTOp ANst PabOThl B KMNOYEBOM PeXMe

P MNocTaenseTcs B MeTannokepamuyeckoM koprnyce KT-93 yau nnacTKoBOM
kopnyce DFNSL (8x8)

P> BLiCTpOE 1 KOHTPONVPYEMOe BPeMSs CNada W HapacTaHus

P> O6neryeHHble TpeboBaHUs K 3aTBOPHOMY Apalisepy (0T 0 B 0 6 B)
MpuUMeHSI0TCA B LUIMPOKOM CNEeKTpe n3aesiuii: B 3apsaHbIX YCTPOMNCTBAX Ans
pa3NIMyYHbIX FAfXKeTOB, 3/1IeKTPpoMo6uneil, B cucTeMax ynpaBsieHUsl 3/1eKT-
poaBuratenssmMu, cucTeMax npeo6pasoBaHuUs 3/1eKTPUYECKON SHEPrum gns
a/IbTEPHATMBHbIX UCTOYHUKOB (CONHeYHble 6aTapeun, BeTporeHepaTopbl),
cucTeMax NUTaHusa 6ecCnpoBOfHbIX YCTPOUCTB U KOCMUYECKUX annapaTos,
B po60TOTEXHMKE, B MEAULIMHCKUX U3AEIUAX U MHOTOM Apyrom.

NMPEAE/IBHO AONYCTUMBIE
INEKTPUYECKUE PEXXUMbI 3KCNAYATALUNN:
0603HayeHne
MapameTp 3HaveHune
napametpa
MakcrManbHO 4oNyCTUMOe MOCTOSHHOE Hamnpske-
U 200
HMe CTOK-MCTOK, B CHMAKC
MaKcMManbHbI MOCTOSHHbIN TOK CTOKa, A e e 20
MakcrmanbHo fonycTuMas Temnepatypa nepexoaa,’C e 150
[vana3oH paboynx Temnepatyp, °C oT -55 00 +150
TennoBoe COnpoTHBIEHE NePexoa-Kopryc
* o R 0,5
TpaH3ucTopa®, °C/BT K
INEKTPUYECKUNE NAPAMETPbI:
O60o3HaueHne He He
EIEEE napametpa MeHee L 6onee
HanpshxeHne Npobos CTOK-UCTOK U 200 . )
(U,,=0B, 1, <30 MKA), B CUMAKC
Moporosoe Hanpsxxerve (U, = Uy, l.=4 MA), B Unop - 1,28 -
Tok yTeyru 3atBopa (U,, =8B, U_, =0 B), MKA (. - 250 -
HadanbHbiid Tok cToka (U,, =0 B, U, =200 B), MKA e s - 10 -
ConpoTMBEHNE CTOK-UCTOK B OTKPLITOM COCTOSIHUM R i 94 )
(U,,=8B,1,=10,7A), MOM cHor
BxoaHas emrocTs (U, =200 B, U, =-8 B, f=1Mru), nd (o - 179 -
BbixoaHas emkocTb, nd® sz - 79 -
MpoxoaHast eMKoCTb, NP Ca = 37 =
3apsap 3ateopa (U,,=0106B,U_, =50 B), HKn Q, - 5,4 -
3apsig, 3aTBOP — UCTOK, HKN Qe - 13 -
3apsf, 3aTBOP — CTOK, HKN QBM - 3,24 -

“Mpu Temnepatype cpeabl 25 °C
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CNNOBbLIE GAN-TPAH3WNCTOPbI

THI-K 20040

GaN-TpaH3uncTOop C UHAYLUPOBAHHbLIM KaHaNoM

OMUCAHME:

P> GaN-c1noBoil TpaH3MCTOp A5 PaboThl B KNKOYEBOM peXiiMe

> [epMeTU3NPOBAH B MeTaN/IoKepamMmyeckom kopnyce KT-94

P> BLicTpoe 1 KOHTPOAMPYeMOe BpeMs chada U HapacTaHus

P> O6neryeHHble TpeboBaHUs K 3aTBOPHOMY Apaiisepy (0T 0 B 4o 6 B)
MpUMeHSI0TCA B LUUPOKOM CNEKTPe U3fe/Nunii: B 3apsaaHbIX yCTPOMCTBAX A5
pasNUYHbBIX FA@KeTOB, INeKTpoMobuneil, B cucTtemMax ynpaBrieHUs 3/1€KT-
poAaBuUraTensamMu, cuctemax npeo6pa3oBaHus 3/IeKTPUYECKON 3Heprum ans
a/lbTEPHaTUBHbIX UCTOYHUKOB (CONHeYHble 6aTapeun, BeTporeHepaTopbl),
cucTeMax NnUTaHus 6ecnpoBoOfHbIX YCTPOMCTB M KOCMUYECKUX annapaToB,
B po60TOTEXHUKE, B MEAULMHCKUX U3[,eIUsIX U MHOTOM g pyrom.

NPEAENBHO AONYCTUMBIE
ANEKTPUYECKUE PEXXUMbI 3KCNNYATALUN:
O603HauveHne
MNMapameTp 3HayeHune
napameTpa
MakcrManbHO ONYCTMMOE NOCTOSIHHOE Hamnpske-
U 200
HKe CTOK-UCTOK, B CUMAKC
MaKcKManbHbI MOCTOSIHHBIN TOK CTOKa, A Lwaie 40
MakcrmanbHO fonyctnMas Temnepatypa nepexoaa,’C e 150
[nana3oH pabounx Temnepatyp, °C oT -55 10 +150
TennoBoe CONPOTMBAEHVIE NEPEXOA-KOPNYC
« o R 0,5
TpaH3ucTopa®, °C/BT Tn-K

ANEKTPUYECKUE NMAPAMETPbI:

Napaners T e ™ G

HanpshieHne npobost CTOK-MCTOK U 200 ) )
(U,,=0B,1,,, =50 mKA), B CMAKC

Moporosoe Hanpsxerue (U, = U, =6 MA), B Unop 1 1,15 3
Tok yTeykm 3atBopa (U,, =8B, U, =0 B), MKA (. - - 600
HayanbHbiit Tok cToka (U, =0 B, U , = 200 B), MKA le i - - 40
ConpoTrBneHe CTOK-UCTOK B OTKPLITOM COCTOSIHUM R ) 50 i
(U,,=8B,1.,=20A), MOM cHor

BxoaHas emkoctb (U, =200 B, U, =-8 B, f=1Mru), nd (o - 392 -
BbIxogHas eMkocTb, Nd C, - 166 -
MpoxopaHas emKocTb, NP Cy - 6 S
3apap 3ateopa (U,, =006 B, U_, =50 B), HKn Q, - 10,3 -
3apsa 3aTBOp — UCTOK, HKA Qe - 5,2 -
3aps 3aTBOp — CTOK, HKN Q3W - 2,9 -

“Mpw Temnepatype cpegpl 25 °C
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OCHOBHBIE
XAPAKTEPUCTUKMWN:
» MaKcumanbHoO gonycTtumoe

HanpsKeHne CTOK-UCTOK U, =
200B

« MaKcMManbHbIN MOCTOAHHBIN
TOK CTOKa IC =40A

« COnpoTmBNEHNE CTOK-UCTOK B
OTKPbITOM COCTOSIHMMU R
50 MOM

ChoTk




OCHOBHDbIE
XAPAKTEPUCTUKN:

» MakcumanbHo ponyctumoe
HanpsaxeHne CTOK-UCTOK UCM =
650 B

o MaKcMManbHbI MOCTOSAHHbIN
TOK CTOKa Ic =5A

« COnNpoTMBEHNE CTOK-UCTOK B
OTKpPbITOM COCTOSAHMU R
300 MOM

otk

CUNOBBIE GAN-TPAH3UCTOPbI

THI-K 65005

GaN-TpaH3UCTOp C MHAYLMPOBAHHbBIM KaHaNoM

OMUCAHME:

P> GaN-cunoBoil TpaH3ncTop ANns paboThl B KNKOHEBOM peXiiMe

P> MocTasnaeTca B MeTannokepaMuyeckoM kopnyce KT-94 1am nnacTukoBoMm
Kopnyce DFN8L(10x10)

P> BLicTpoe 1 KOHTPOAMpPYeMoe BpemMs CNada v HapacTaHus

P> O6neryeHHble TpeboBaHUs K 3aTBOPHOMY Apalisepy (0T 0 B o 6 B)
MpYMeHSAI0TCSA B LUIMPOKOM CMIEKTPe U3AeNUiA: B 3apsfHbIX YCTPOMUCTBaX As
pa3/InYHbIX rag)KeToB, 3/ieKTpoMo6uneii, B cuctemax ynpaB/ieHUsl SNeKT-
popaBuraTensMm, cucTeMax npeo6pasoBaHus 31€KTPUYECKOI SHEPrum ans
a/NlbTEPHATUBHbIX UCTOYHUKOB (COJIHEUYHbIe 6aTapeun, BEeTpOreHepaTopbl),
cucTeMax NUTaHus 6ecnpoBOAHbIX YCTPOWCTB U KOCMUYECKUX annapaTos,
B po60TOTEXHMKE, B MEAULMHCKMX U3[eNIUAX U MHOTOM JpYyroMm.

APEAE/ZIbBHO AONYCTUMBDIE
INEKTPUYECKUE PEXXUMbI 3KCNNYATALNN:
0603HayeHne
MapameTp 3HayeHune
napametpa
MakcumManbHO AONYCTUMOE MNOCTOSIHHOE Hanpsixe-
u 650
HUe CTOK-UCTOK, B CUMAKC
MaKcuMasbHbI MOCTOSAHHbIV TOK CTOKa, A [ — 10
MakcumanbHO fonycTuMas Temnepartypa nepexoga,’C o ae 150
[vnana3oH paboymx Temnepatyp, °C . oT -55 0 +150
TennoBoe CONPOTUBNEHNE NEPEXOA-KOPMYC
* o R 0,5
TpaH3ucTopa*, °C/BT K
INEKTPUYECKUE MAPAMETPbI:
O6o3HaueHne He He
ERELETD napametpa MeHee un 6onee
HanpshxeHune npobosi CTOK-UCTOK U 650 ) )
(U,,=0B,Il,,,=6,5MKA), B CHMAKC
Moporosoe Hanpsbkexwe (U , = U, l.=4 MA), B (U 1 1,15 2,7
Tok yTeukn 3aTBopa (U,, =8B, U_, =0 B), MKA Lyr - 20 200
HayanbHbIii Tok cToka (U,, = 0B, U , =200 B), MKA e ay - 40 140
ConpoTMBNEHME CTOK-UCTOK B OTKPbITOM COCTOSIHUM R ) 300 )
(U,,=8B,1,,=10,7A),MOMm Chotk
BxopgHas emkocTb (U, =200B,U,, =-8 B, f=1Mru), n® C, - 26 -
BbixogHas eMKoCTb, Nd C, - 7 -
MpoxogHas eMKocTb, N® C, - 1 -
3apsig 3atBopa (U,, =006 B, U_, =50 B), HKn Q, - 0,8 -
3apsp 3aTBOpP — UCTOK, HKN Q.. - 0,3 -
3apsp 3aTBOpP — CTOK, HKN Q. - 0,3 -

“Mpu TemnepaTtype cpeabl 25 °C
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CUNOBBIE GAN-TPAH3UCTOPbI

THI-K 65010

GaN-TpaH31CTOpP C MHAYLMPOBAHHbBIM KaHA/IOM

OMUCAHME:

P> GaN-cunoBoii TpaH3MCTop A5 paboTbl B KNKOHEBOM pexiiMe

P Moctasnsetcs B MeTannokepamuyeckom Kopnyce KT-94 mau NNacTUKOBOM
Kopnyce DFN8L(10x10)

P> BLicTpoe 1 KOHTPOAMPYeMOe BpeMs Cnada U HapacTaHus

P> O6neryeHHble TpeboBaHUs K 3aTBOPHOMY Apalisepy (0T 0 B go 6 B)
MpUMeHSAIOTCSA B LLIMPOKOM CNEKTPe U3feNniA: B 3apAHbIX YCTPOINCTBAX Ans
pa3MYHBbIX raf)KeToB, 3/IeKTpoMo6uneii, B cuctemax ynpaB/ieHUs dNeKT-
popaBuraTensimu, CUCTeMax npeo6pasoBaHus SNEKTPUYECKOW SHEPrM AN
anbTepHaTUBHBIX UCTOYHUKOB (CO/IHEeYHble 6aTapeun, BeTpOreHepaTopbl),
cucTemMax nuTaHus 6ecnpoBOAHBIX YCTPOWUCTB U KOCMUYECKUX annapaTos,
B po60TOTEXHMKE, B MEAULMHCKUX U3, eNIMSAX U MHOTOM iPYroM.

NPEAENBHO AOMNMYCTUMBDIE
ANEKTPUYECKUE PEXXUMbI 3KCNNYATALUN:
n 0O603Ha4eHune
apameTp 3HayeHune
napametpa
MakcmmanbHO foMycTMMOe NOCTOSIHHOE Hamnpske-
U 650
HWe CTOK-UCTOK, B CIMAKC
MaKcuMasbHbIN NOCTOSIHHBIV TOK CTOKA, A e ware 10
MakcrmanbHo gonycTmMas TemnepaTtypa nepexoga,’C i ane 150
[Ounana3oH pabouvx Temnepatyp, °C . oT -55 go +150
TennioBoe CONPOTMBIIEHUNE NEPEXO-KOPMYC
* o R 0,5
TpaH3uctopa*, °C/BT TRk

ANEKTPNYECKUE NMAPAMETPbI:

0603HayeHne He He
| siplitee napametpa MeHee fun 6onee
HanpsieHne npobosi CTOK-UCTOK U 650 ) )
(U,,=0B,I,,,=6,5MKA), B CMMAKS
Moporosoe Hanpsxxexue (U , = u,l.=4 MA), B Uor 1 1,15 2,7
Tok yTeuku 3atopa (U,, =8 B, U , =0 B), MKA Lyr - 30 210
HavanbHbIii Tok cToka (U,, =0 B, U, =200 B), MKA le g - 57 170
ConpoTUB/IEHNE CTOK-UCTOK B OTKPbITOM COCTOSIHUM R ) 100 )
(U,,=8B,1,=10,7A), MOM cuore
BxoaHas emkocTb (U , =200B,U,, =-8 B, f=1Mru), n® C. - 70 -
BbixogHas emkocTb, NP C, - 20 -
MpoxopgHas eMKocTb, NP C, - 2 -
3apsp 3ateopa (U, =006 B, U_, =50B), HKn Q, - 2,2 -
3apsp, 3aTBOP — UCTOK, HKN Qe - 0,8 -
3apsig 3aTBoOp - CTOK, HKA Q. - 0,8 -
*Mpwv Temnepatype cpeapl 25 °C
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OCHOBHDbIE
XAPAKTEPUCTUKN:

» MakcumanbHoO gonycTmMoe
Hanps»XeHWe CTOK-UCTOK

U, =650B

» MaKcMManbHbI MOCTOSAHHbIN
TOK CTOKa IC =10A

N COI'IpOTVIBJ'IeHVIe CTOK-UCTOK B
OTKPbITOM COCTOAHUN

R =100 MOM

CW otk




OCHOBHbIE
XAPAKTEPUCTUKMWN:

» MakcumanbHo ponyctumoe
HanpsxeHne CTOK-UCTOK UCV| =
650 B

o MakcMManbHbIV MOCTOSAHHbIN
TOK cToKa | =30 A

« ConpoTmBeHNE CTOK-UCTOK B
OTKPbITOM COCTOSSHMU R
70 MOM

Motk

CUNOBBIE GAN-TPAH3UCTOPbI

THI-K 65020

GaN-TpaH3UCTOp C MHAYLVUPOBAHHbBIM KaHaIOM

OMUCAHUE:

P> GaN-c1noBoii TpaH3MCTOP 151 paboTbl B KIIOYEBOM PEXUME
P MocTtasnsieTcs B MeTannokepammyeckom kopnyce KT-94 nam nnactTmkoBom
kopnyce DFN8L(10x10)
BbICTPOE 1 KOHTPO/IMPYEMOE BpeMsl CMaga 1 HapacTaHus
P> O6neryeHHble TpeGoBaHMS K 3aTBOPHOMY Apaiisepy (0T 0 B 4o 6 B)

MpUMEeHAIOTCA B LLMPOKOM CIEKTPe U3ae/nii: B 3apsgHbIX yCTPONCTBaX Ans
Pa3NNYHBIX FagKeToB, 3IeKTpoMobunen, B cMCTeMax ynpaBeHUs 3NeKT-
poaBuraTensiMm, cMCTeMax Nnpeo6pa3oBaHus 31eKTPUYECKOM IHeprum gns
aNbTepHaTUBHbIX MCTOYHUKOB (CONHeYHble 6aTapeun, BeTporeHepaTopbl),
cucTeMax nuTaHus 6ecnpoBOAHbIX YCTPOUCTB U KOCMUUYECKUX annapaTos,
B po60TOTEXHUKE, B MEAULMHCKUX U3AENNSAX U MHOFOM gpYroM.

NPEAE/IBHO AONYCTUMbBIE
INEKTPUYECKUE PEXXUMbI 3KCNAYATALNN:
0603HayeHne
Mapametp 3HayveHune
napametpa
MakcrManbHO 4ONYCTUMOE NOCTOSHHOE Hanpske-
U 650
HMe CTOK-NUCTOK, B CMMAKC
MaKcyManbHbIN NOCTOAHHbIN TOK CTOKa, A [ — 20
MakcumansHo fonyctumas Temnepatypa nepexofa,’C e 150
[nanasoH paboymx Temnepatyp, °C ) oT -55 1o +150
TennoBoe CONPOTUBAEHWE NEPEXOA-KOPMYC
* o R 0,5
TpaH3ucTopa®, °C/BT Tn-K
ANEKTPUYECKUE NMAPAMETPbI:
0603Ha4eHune He He
R[S napamertpa MeHee fun 6onee
HanpshxeHne npo6os CTOK-UCTOK U 650 ) a
(U,,=0B,l,,,=35MKA), B CHMAKC
Moporosoe HanpsbkeHwe (U , = U, 1.=48 MA), B (VS 1 1,15 2,7
Tok yTeukn 3aTBopa (U,, =6 B, U_, =0B), MKA (- - 60 120
HayanbHbIi Tok cToka (U,, =6 B, U , = 650 B), MKA I ing - 40 250
ConpoTuBNEHNE CTOK-UCTOK B OTKPbITOM COCTOSIHUM R ) 70 )
(U,,=6B,1,=6A),MOM Chorx
BxopHas emkocTb (U, =400B, U, =0B,f=1Mru), nd C, - 195,8 -
BbixogHas eMKoCTb, Nd C, - 55 -
MpoxogHas eMKocTb, N® C, - 2,8 -
3apsig 3atBopa (U,, =006 B,U_, =400 B), HKn Q, - 6,9 -
3apsp 3aTBOp - UCTOK, HKN Q.. = 34 -
3apsp 3aTBOpP — CTOK, HKN Qs - 2 -

o

“Mpu TemnepaType cpepbl 25 °
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CUNOBBIE GAN-TPAH3UCTOPSbI

THI-K 65030

GaN-TpaH3UCTOP C MHAYLMPOBAHHbLIM KAHANOM

OMUCAHUE:

P> GaN-c1noBoit TpaH3UCTOP A1 PaboTbl B KNIOYEBOM PEXUME

P MocTaBnsieTcs B MeTannokepamMuyeckom kopnyce KT-94 Unam nnacTMKoBoM
kopnyce DFN8L(10x10)

P> BbicTpoe 1 KOHTPONMpYyeMoe BpeMs Cnaja 1 HapacTaHus

P> O6neryeHHble TpeboBaHMS K 3aTBOPHOMY Apaiisepy (0T 0 B g0 6 B)

MpUMEHSAIOTCSA B LULMPOKOM CMEKTpe U3aenuii: B 3apsigHbIX yCTPOMCTBaX ANs
pa3nMnuHBIX ragKeToB, 31eKTpoMobunen, B cMCTeMax yrnpaBieHUs 31eKT-
pogBuraTensiMu, cMCTeMax npeo6pa3oBaHuUs 3N€KTPUUYECKON JHeprum ans
aNbTepPHaTMBHbIX UCTOYHUKOB (CONHeuYHble 6aTapeun, BeTporeHepaTopbl),
cucTeMax nUTaHMUA 6ecNpPoBOAHbIX YCTPOUCTB U KOCMUYECKUX annapaTos,
B p060TOTEeXHUKE, B MEAULMHCKUX U3[ENUSAX U MHOFOM ApYrom.

NPEAENBHO AONYCTUMBIE
IANEKTPUYECKUE PEXXUMbI 3KCNAYATALNN:
n O603HaueHne
apameTp 3HayeHune
napameTpa
MaKcrManbHO fONyCTUMOe NOCTOSAHHOE HanpsKe-
U 650
HMe CTOK-UCTOK, B CMAKC
MaKc1ManbHbIA NOCTOSIHHBIN TOK CTOKa, A [— 30
MakcrmanbHo fonycTMas Temnepatypa nepexoaa,’C e 150
[nana3oH pabourx Temnepatyp, °C . o1 -55 o +150
TennoBoe CONPOTUBAEHVIE NEPEXOA-KOPNYC
o R 0,5
TpaH3ucTopa®, °C/BT Tn-K

ANEKTPNYECKUE NMAPAMETPbI:

0OBo3HaueHne He He
Mz napametpa MeHee fvn 6onee
HanpshkeHve Npobos CTOK-MCTOK U 650 . )
(U,,=0B, 1, =50 mKA), B CHMAKC
Moporosoe Hanpsvxerne (U, =U,, 1.=7 MA), B U op 1 1,115 2,7
Tok yTeykn 3aTBopa (U,, =6 B, U_, =0 B), MKA Lyr - 120 400
HayanbHbiii Tok cToka (U, =6 B, U , =650 B), MKA (. - 10 150
ConpoTuBNEHNE CTOK-UCTOK B OTKPLITOM COCTOSHWM R ) 50 )
(U,,=6B,1,=9A),MOM Chorx
BxoaHas emkocTb (U, =400B, U, =08, f=1Mru), nd (o - 4215 -
BbIxogHas emkocTb, Nd C, - 107 -
lNpoxogHast eMKocTb, Nd C12 - 2,4 -
3apap 3ateopa (U, =0106 B, U_, =400 B), HKn Q, - 12 -
3aps 3aTBOpP — UCTOK, HKA Q. - 6,2 -
3apsp 3aTBOP — CTOK, HKN stI - 2,7 -
*Mpwv Temnepatype cpeapl 25 °C
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OCHOBHbIE
XAPAKTEPUCTUKN:

» MakcumansHo gonyctumoe
HanpsaxeHne CTOK-UCTOK UCVI =
650 B

o MaKcMManbHbIA MOCTOSAHHbIN
TOK CTOKa Ic =20A

« CONpoTMB/IEHNE CTOK-UCTOK B
OTKPbITOM COCTOSIHUU R |, =
OTK
50 MOm




CNNOBBIE GAN-TPAH3WNCTOPbI

THI-K 65050

GaN-TpaHBMCTOp CMHOAYUMPOBAHHbBIM KaHa/10M

OMUCAHUE:

OCHOBHBIE ]
XAPAKTEPUCTUKMWN: > GaN-cunnosom TPaH3UCTOpP AnA pa6OTb| B K/TIO4E€BOM pexunme

P Mocraesnsetcs B MeTaslokepaMmunyeckom Kopnyce KT-95 nan nnacTukosom
kopnyce DFN8L(10x10)

P> BbicTpoe 1 KOHTpoNMpyeMoe BpeMs crnaja 1 HapacTaHus

P> O6neryeHHble TpeboBaHKs K 3aTBOPHOMY ApaiiBepy (0T 0 B 40 6 B)

» MakcumanbHo ponyctumoe
HanpsxeHne CTOK-UCTOK UCV| =

6508 MpuUMeHSAIOTCA B LLMPOKOM CMIEKTpPe U3 e/IniA: B 3apsHbIX YCTPOACTBaX Ans
« MaKCHMa bHbIN MOCTOSIHHbIN pa3nnYHBIX FagKeToB, dIeKTpoMobuneil, B cucteMax ynpaB/ieHUsl 31€KT-
TOK cToKa | =50 A pogBuraTensMu, cucteMax npeo6pasoBaHus 3N1eKTPUYECKON IHEPruu gns

anbTepHaTUBHbIX UCTOYHUKOB (CO/IHeUYHble 6aTapeu, BeTporeHepaTopbl),
cucTeMax NUTaHUs 6ecnpPoBOgHbIX YCTPOUCTB U KOCMMYECKUX annapaTos,
ok B po60TOTEeXHUKE, B MEAULMHCKMX U3[eMsaX U MHOrOM gpyrom.

« ConpoTmBeHNE CTOK-UCTOK B
OTKPbITOM COCTOSSHMU R
40 MOM

NPEAE/NIBHO AONYCTUMBbBIE
ANEKTPUYECKUE PEXXUMbI 3KCNNYATALUN:

MapamerT SleaaiLy 3HavyeHune
p p napametpa

MakcumasnbHO AOMYCTUMOE MNOCTOSIHHOE Harnpsixe-
u 650
HUe CTOK-UCTOK, B CHMAKC

MaKcMManbHbIN MOCTOSIHHBIN TOK CTOKa, A 50

MakcmmanbHo gonycTmas Temnepatypa nepexoga,’C 150

[unana3oH paboumnx Temnepatyp, °C i ot -55 go +150

Tennosoe conpoTuBneHne nepexo-kopnyc

TpaH3ucTtopa*, °C/BT 0,5

ANEKTPNYECKUE NMAPAMETPbI:

0603HaveHne
Mapametp napamerpa
HanpshxeHune Nnpobosi CTOK-UCTOK

(U,,=0B,

=35 MKA), B Ucnmace

awmyT

Moporosoe HanpsbkeHwe (U , = U,,l.=12 MA), B
Tok yTeukn 3aTBopa (U,, =6 B, U_, =0B), MKA

HayanbHbIi Tok cToka (U,, =6 B, U , = 650 B), MKA

COI'IpOTVIB}'IeHVIe CTOK-UCTOK B OTKPbITOM COCTOAHUU
(U,,=6B,1.,=16A), MOM

cm
BxopgHas emkocTb (U, =400B,U,, =-0B,f=1Mru), n®
BbixogHas eMKoCTb, Nd

MpoxogHas eMKocTb, N®

3apsig 3atBopa (U,, =006 B,U_, =400 B), HKn

3apsp 3aTBOp - UCTOK, HKN

3apsp 3aTBOpP — CTOK, HKN
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YC/IOBHbIE ObO3HAYEHUA:

D@H®E

PagnonokaunoHHas
cTaHumA

HocumMble n cTaumoHapHble
paguocTaHumnm

CI'IyTH MKOBas CBA3b

Toukun goctyna Wi-Fi
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CBYHUTPUR-TANJINEBDIE
TPAH3UCTOPbI

CEPUA «NM»
MnMno136A
nno137A
nMno138A
nno138b

nMno139A1
nnoi39b1
nMno17o0A
nnoi70b
nmnoi7oB
nnoiror
nnoizopA
MnMno17o0E

CEPUA «THI»
THr270100-28




HUTPUAO-TANNWNEBBIETPAH3WNCTOP bI

MMN9136A

MOLWHbIN CBY HUTpUA-rannnessin
TpaH3ncTop cepun «Il»

ONMUCAHUE:

MowwHbIi CBY-TPaH3MCTOP Ha OCHOBE HUTPUAA ranaus Anasi NpUMeHeHus
B YCUNIUTESbHBIX Kackagax L-, S- n X-guana3oHax 4acToT. 3a CYET MasibiX 3HAYEHUIA
napa3uTHbIX NapaMeTpoB 06/1a4at0T NOBbILLIEHHbBIMY 3KCMyaTaUMOHHbIMM Xa-
pakTepucTukamu. MpuMeHeHVe TPAH3UCTOPOB B KOHEYHbIX U3[eNsX NO3BO-
T o6uUTbCs Honee BbICOKMX TAKTUKO-TEXHUYECKMX XapaKTEPUCTUK.

MpuMeHsieTcs B CMCTeMaX C NOBbIWEHHbIMU Tpe6oBaHUSAMU K 3HepreTu-
YeCKMM XapaKTepucTukam, B TOM uucne B chepe MHGPOPMALMOHHBIX
TEXHONOrui U B CpeaCcTBax CBA3M.

NPEAENBHO AONMYCTUMDIE
ANEKTPUYECKUE PEXXUMbI 3KCNNYATALUN:

0603Ha4eHune
MapameTp 3HavyeHne
napametpa

MakcnmanbHO AONYCTUMbIV TOK CTOKa, A e e

MaKcrManbHO fONYCTUMbIA |
NpsIMON TOK 3aTBOPa, MA 3(P) MAKC

MakcrManbHo LONyCTUMOe NOCTOSIHHOE U 130
HanpshKeHwve CToK-ncToK™, B CUMAKC

HanpshkeHune 3aTBOP-MCTOK, B U -10po+2

MakcumMansHo gonyctrmas

° 200
Temnepatypa nepexopa, °C

[lnanasoH paboyvx Temnepatyp, °C -60 no +125

*npu Temnepa

ANEKTPUYECKUE NAPAMETPbI:

0603HayeHne He He

MNapameTt
P p napametpa MeHee 6onee

[Ans Bawero ygo6cTBa Mbl NpeoCcTaB/isieM TeCTOBble 06pa3Lbl U3genun,

a TaK)Xe TeCToBble YCUNUTENUN. .
OctatoyHbii Tok cToka (U =130 B, U, =-8 B), MA |

KpyTnsHa xapaktepuctuin (U =10 B, 1 =0,4A), A/B

o)
MoapobHOCTM y3HaBalTe y MeHemKepoB no TenedoHy: +7 (473) 226-98-95

WAV 3NEKTPOHHOW NoYyTe: support@niiet.ru 68,U

Tok cToka HacblweHums (U 2B),A

m-

-

KoahduumeHT ycnneHms no MOWHOCTM
(f=4000 M, U, =28 B, P,, = 5 BT), 45

BbixogHas MowHocTb (f=4000 Mry; U, =28 B), B

KMA croka (f=4000 Mru; U, =28 B), %

OCHOBHbIE
XAPAKTEPUCTUKMWN:

* BbixogHas MowHocTb P, . -5 BT

+ HanpsbxeHune nutaHua U , =28 B

« KoachdbumumeHT ycnnenus no
mowHocTn K, - 16 46 (MuH)

« KM ctoka n.-50 %
» lnanasoH YactoT go 4000 Ml

 l[epmMeTn3NpoBaH B
MeTanoKepaMmn4eckom
Kopnyce KT-81C

COEPbI MTPUMEHEHUA:

©@® &3

®0c00ccc00cc000000000000000000000 000

U30enue sHeceHo 8 peecmp
poccutickol MpoMbIWIeHHOU
npodykyuu (M1 PO Ne 719)
u EQuHbIl peecmp paduos-
nekmpoHHou npodykuyuu (M1
P® Ne 878) Mu+Hnpommopea
Poccuu

®00cc000c0000000000000000000000000 00



OCHOBHDbIE
XAPAKTEPUCTUKWN:

» BbixogHas MowHoctb Py, — 10 BT

* HanpsbkeHune nutaHua U =28 B

« KoachdbmumeHT ycunenus no
mowHocTn K, - 12 46 (MuH)

« KM ctoka n.-50 %
» lnana3oH YactoT fo 4000 MIy,

+ fepMeTU3NpOBaH
B MeTa/I/IOKEPaMNYECKOM
kopnyce KT-81C

COEPbI MPUMEHEHUA:

©@®&®®

®00cc000c0000000000000000000000000 00

U3denue sHeceHo 8 peecmp
poccutickol rMpoOMbIUWIeHHOU
npodykyuu (1 PO Ne 719)
u EQuHbIl peecmp paduos-
niekmpoHHou npodykyuu (M1
P® Ne 878) Mu+Hnpommopeaa
Poccuu

®00cc000c0000000000000000000000000 00

HUWTPWUWAO-TANNWEBBIETPAH3WCTOP bI

MMNo137A

MOLWHbIM CBY HUTpUA-rannmeBbin
TpaH3nctop cepun «MM»

OMUCAHME:

MowwHbI CBY-TpaH3UCTOP Ha OCHOBE HUTPUAA ranams aast IpUMeHeHUs

B YCUNUTENbHbIX Kackapax L-, S- n X-ananasoHax 4acToT. 3a cHeT ManbIxX
3HAYeHUI NapasnTHbIX MapaMeTPoB 06/1agaeT NoBbIWEHHbIMY 3KCMNyaTa-
LMOHHbIMU XapaKTepucTukamu. MpegHasHaveH gns paboTbl B yCUIUTENSX
MOLLHOCTW.

NMpumeHseTca B cucTemMax € NOBbILWEHHbIMU TpeGOBaHMﬂMM K JHepretu-
YeCKMM XapaKTepuctukam, B TOM 4Yucne B c¢)epe MHCbOpMaU,MOHHbIX
TEXHOJIOrui U B cpeacTBax CBA3U.

NPEAENBHO AOMNYCTUMbDIE
ANEKTPUYECKUE PEXXUMbI SKCNYATALUN:

0603HayYeHne
napamerpa

MapameTp 3HaveHune

MaKcrmManbHO AONYCTMMbIN TOK CTOKa, A e e 1,5

MaKcrmManbHO AOMYCTUMbIN NPSMOW TOK 3aTBOPa, MA [m— 4

MakcMmansHO AONYCTUMOE MOCTOAHHOE
. U 130
HanpsXeHne CTOK-UCTOK , B CUMAKC

HanpsheHvie 3aTBOp-UCTOK, B U -10p0+2

0
MakcmanbHo gonyctumas Temnepatypa nepexopa, °C e 200

[nana3oH pabounx TemnepaTtyp, °C t -60 no +125

*npu Temnepatype Kopnyca 25°C

ANEKTPUYECKUE NAPAMETPbI:

0603HayeHne He He

Napamet
P P napametpa MeHee bonee

OcTaToyHbIi Tok cToka (U, =130 B, U, =-8 B), MA lcocr - 10

KpyTuzHa xapaktepuctuku (U =10 B, 1 = 0,8 A), A/B S 0,6 -

Tok cToka Hacbluenns (U ,=6B,U, =2 B),A | 3,0 -

CHAC

KoathdULMEHT yCHNeHKs MO MOLHOCTY

= ~ K 12,0 -
(f=4000 My, U_,=28 B, P

=10BT), ab VP

BbIX

BbixogHas mowHocTb (f=4000 MIy; U =28 B), BT P 10 -

BbIX

KMA croka (f=4000 MIy; U, =28 B), % Ne 50 -
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HUTPUWA-TANNWEBBIETPAH3MNCTOPBbI

MMNo9138A

MOLWHbIM CBY HUTpUA-rannmeBbin
TpaH3ucTop cepum «1M»

ONMUCAHUE:

MouwHbI CBY-TpaH3UCTOP Ha OCHOBE HUTPUAA ranins gns npUMeHeHus

B YCMNUTENbHbIX KacKagax L-, S- n X-guana3oHax 4acToT. 3a cHeT ManbIxX
3HaYeHWI Napa3snTHbIX NapaMeTpoB 06/1agaeT NOBbILWEHHbIMU 3KCMyaTa-
LMOHHbIMM XapaKTepucTukamu. NMpegHasHaveH ans paboTbl B yCUIUTENSX
MOLLHOCTH.

MpumeHseTcs B cuctemMax € NOBbILIEHHbIMU TpeGOBaHMﬂMM K JHepreTu-
YeCKMM XapaKTepuctuxkam, B TOM 4Yucie B cdaepe MHdJOpMaI.lMOHHbIX
TeXHOJIOrUA U B cpeacTBax CBA3M.

NPEAENBHO AONMYCTUMBDIE
ANEKTPUYECKUE PEXXUMbI 3KCNNYATALUN:

O603HaueHne
MapameTtp 3HaveHune
napametpa
MakcrManbHO AONYCTUMbIN TOK CTOKa, A e ware 2
MaKcrManbHO AONYCTUMbIA MPAMON TOK 3aTBOPa, MA by 6
MaKcrManbHO JONYCTUMOE NOCTOSHHOE
. U 130
HanpshxkeHue CTOK-UCToK , B CAMAKC
HanpsbkeHne 3aTBOP-UCTOK, B Uy, -10po+2
°

MaKcrmanbHo gonyctumas Temnepatypa nepexoaa, °C | 200
[lnana3oH paboyvx Temnepatyp, °C t -60 go +125

*npu Temnepatype Kopnyca 25°C

ANEKTPUYECKUE NAPAMETPbI:

0603HayeHne He He
Mapametp
napametpa MeHee 6onee

OcTaTo4HbIV Tok cToka (U, =130 B, U, = -8 B), MA lcocr - 15
KpyTtusHa xapakrepuctuin (U =10 B,1.= 1,2 A), A/B S 1,0 -
Tok cToKa Hacblwennsa (U ,=6B,U, =2 B),A e 4.4 -
KoadhdULUMEHT ycuneHns No MOWHOCTH K 110 i
(f=4000 My, U_,=28 B, P, = 15 BT), A6 v ’
BoixogHas mowHocTb (f=4000 MIy; U, = 28 B), BT P 15 -
KnQ croka (f=4000 Mru; U =28 B), % Ne 50 -
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OCHOBHbIE
XAPAKTEPUCTUKMWN:

* BbixopgHas MowHocTb Py, -~ 15 BT

+ HanpsbxeHune nutaHua U , =28 B

« KoachdbumumeHT ycnnenus no
mowHocTn K, - 11 o6 (MuH)

« KM ctoka n.-50 %
» lnanasoH YactoT go 4000 Ml

« l[epmeTn3npoBaH
B MeTaslIoKepaMnyeCcKom
Kopnyce KT-81C

COEPbI MPUMEHEHUA:

@®®®

®0c00ccc00cc000000000000000000000 000

U30enue sHeceHo 8 peecmp
poccutickol MpoMbIWIeHHOU
npodykyuu (M1 PO Ne 719)
u EQuHbIl peecmp paduos-
nekmpoHHou npodykuyuu (M1
P® Ne 878) Mu+Hnpommopea
Poccuu

®00cc000c0000000000000000000000000 00




OCHOBHDbIE
XAPAKTEPUCTUKWN:

* BbixogHas MowHocTb Py, - 25 BT

+ HanpsbkeHue nutaHua U , =28 B

« KoacbchunumeHT ycuneHus no
MowHocTn K, -9 ab (MuH)

« KMNA ctoka n.-50 %
« lInanasoH YactoT £o 4000 MIy,

« [lepmeTn3npoBaH
B MeTa/IoKepaMNYeCKOM
kopnyce KT-81C

COEPbI MPUMEHEHUA:

©@®&®®

HUWTPWUWAO-TANNWEBBIETPAH3WCTOP bI

Mnroli38b

MOLWHbIM CBY HUTpUA-rannmeBbin
TpaH3ucTop cepun «1l»

OMUCAHME:

MowHbI CBY-TpaH3UCTOP Ha OCHOBE HUTPWAA raNNUs AN NIPUMEHeHNs

B YCMNUTENbHbIX Kackagax L-, S- n X-guana3oHax 4acToT. 3a cyeT MasbixX
3HaYeHMI Napa3nTHbIX NapaMeTpoB 061agaeT NOBbILWEHHbIMY 3KCMJyaTa-
LMOHHbIMY XapakTepuctukamu. NMpegHasHaveH ans paboTsl B yCMAnUTeNsx
MOLLHOCTH.

MpumeHseTcA B cMCTEeMaX C NOBbIWEHHbIMU Tpe6oBaHUSAAMU K dHepreTu-
YeCKMM XapaKTepucTukam, B TOM uucie B cdepe MHGPOPMaLUOHHBIX
TEeXHOJIOrui U B CpeaCcTBaXx CBSA3U.

NPEAENBHO AOMNYCTUMbDIE
ANEKTPUYECKUE PEXXUMbI SKCNYATALUN:

0603HavYeHmne

MNapameTp napametpa 3HayeHune
MakcuManbHO AOMNYCTUMbIV TOK CTOKa, A e vae 3,0
MakcvManbHO fOMYCTUMBIV MPSIMON TOK 3aTBOpa, MA L — 10
MakcimaibHO loMyCTMMOE NOCTOSIHHOE U 130
HanpskeHue CTOK-UCToK', B CMMAKC
HanpsixeHne 3aTBOp-MCTOK, B U,, -10po+2
MakcumanbHO flonycTrMas Temnepartypa nepexoga, °C i ake 200
[vana3oH paboumnx Temnepatyp, °C t -60 go +125
*npy Temneparype kopryca 25°C
ANEKTPUYECKMUE MAPAMETPbI:
Mapamerp O603HauyeHne He He
napametpa MeHee 6onee
OcTaTouyHbIi Tok cToka (U, =130 B, U, =-8 B), MA lcoat - 25
KpyTr3Ha xapakTepucTnkm (UCM:1O B,I=08 A),A/B S 2,6 -
Tok cToka HacblueHns (U ,=6B,U, =2 B),A (" 10,6 -
K03 MUUMEHT YCUAEHS NO MOLHOCTY K 90 i
(f=4000 Mru, U_,=28 B, P = 10 BT), 36 v ’
BbixogHas mowHocTb (f=4000 MIy; U = 28 B), BT Poux 25 -
KMA croka (f=4000 MIy; U, =28 B), % Ne 50 -
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HUTPUWA-TANNWEBBIETPAH3MNCTOPBbI

MMN9139A1

MOLWHbIKM CBY HUTpUA-rannnessin
TpaH3ucTop cepun «1M»

OMUCAHME:

MouHble CBY-TpaH3MCTOPbI HAa OCHOBE HUTPUAA ranaus Aas NpUMeHeHus
B YCUNMTENbHbIX Kackagax L-, S- n X-gnanasoHax 4acToT. 3a cYeT ManbixX
3HaYyeHWI Napa3nTHbIX NapaMeTpoB 0bnagaeT NoBbIWEHHbIMK IKCNTyaTa-
LIMOHHbIMM XapaKkTepucTmkamu. MpepHasHayveH ans paboTsl B ycunmtensax
MOLLHOCTW.

MpuMeHsieTcs B CcMCTeMaX C NOBbIWEHHbIMU TPe60BaHUSAMU K dHepreTu-
YeCKMM XapaKTepucTukam, B TOM uucne B chepe MHGPOPMALMOHHBIX
TEXHONOruii U B CpeaCcTBax CBA3M.

NPEAENBHO AONYCTUMBIE
ANEKTPUYECKUE PEXXUMbI 3KCNNYATALUN:
0603HaueHue
Mapametp 3HayeHune
napametpa
MakcrManbHO [JOMyCTUMBIN TOK CTOKa, A | ake 5
MakcrManbHoO [JOMyCTUMbIV NPSIMON TOK 3aTBOpa, MA Lommre 12
MakcmMManbHO fonyCcTMMOe NOCTOSIHHOe
. u 130
HanpsXeHune CTOK-UCToK , B CHMAKC
HanpsixeHne 3aTBOP-UCTOK, B u,, -10p0+2
MakcrmanbHo gonyctumas Temnepartypa nepexoga, °C i akc 200
[unana3oH paboyvx Temnepatyp, °C t -60 1o +125

*npwv Temnepatype kopnyca 25°C

ANNEKTPUYECKUE NMAPAMETPbI:

0603HaueHne He He
MNapameTp
napameTpa MeHee 6onee

OCTaTOYHbIN TOK CTOKA (UCM:130 B,U,,=-8 B), MA leocr - 50
KpyTusHa xapaktepuctuku (U =10 B, 1 =1,2 A), A/B S 3,9 -
Tok cToka Hacblwenus (U ,=6B, U, =2B),A e ac 15,2 -
Koah1LMEHT yCUAEHUS MO MOLLHOCTM 13.0 _
(f=4000 MI'y, U_,=28 B, P,, =15BT), Ab Kee ?
BbixopHas mowHocTs (f=4000 My; U =28 B), BT Poox 50 -
KNA croka (f=4000 My; U =28 B), % Ne 50 -
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OCHOBHbIE
XAPAKTEPUCTUKMWN:

* BbixopgHas MowHocTb P, —50 BT

+ HanpsbxeHune nutaHua U , =28 B

« KoachdbumumeHT ycnnenus no
mowHocTu K, 13 b (MuH)

« KM ctoka n.-50 %
» lnanasoH YyacTtoT go 2900 Ml

« l[epmeTn3npoBaH
B MeTaslIoKepaMnyeCcKom
Kopnyce KT-55C-1

COEPbI NTPUMEHEHUA:

@®®®

®0c00ccc00cc000000000000000000000 000

U30enue sHeceHo 8 peecmp
poccutickol MpoMbIWIeHHOU
npodykyuu (M1 PO Ne 719)
u EQuHbIl peecmp paduos-
nekmpoHHou npodykuyuu (M1
P® Ne 878) Mu+Hnpommopea
Poccuu

®00cc000c0000000000000000000000000 00




OT/INMUTE/NIbHbIE
OCOBEHHOCTMU:
* BbixogHas mowHocTb Py, — 100 BT

+» HanpspkeHue nutaHua U , =28 B

« KoachpnupmeHT ycuneHms no
MolHocTn K, -9 ab (MuH)

« KM croka n_ - 50 %
« lInanasoH Yactot Ao 2900 MIy,

« [epMeTH3VpoBaH
B METa/I/IOKepaMMYeCcKoM Kopryce
KT-55C-1

COEPbI MPUMEHEHUA:

©@®&®®

®00cc000c0000000000000000000000000 00

U3denue sHeceHo 8 peecmp
poccutickol rMpoOMbIUWIeHHOU
npodykyuu (1 PO Ne 719)
u EQuHbIl peecmp paduos-
niekmpoHHou npodykyuu (M1
P® Ne 878) Mu+Hnpommopeaa
Poccuu

®00cc000c0000000000000000000000000 00

HUTPWUA-TANNTWEBBIE TPAH3WUCTOPbI

MMnol139b61

MOLWHbI CBY HUTpUA-rannnessbin
TpaH3ucTop cepumn «Il»

OMUCAHME:

MOLLI,HbII;I CBLi-TpaH:%MCTOp Ha OCHOBe HUTpuAaa rannna and npuMeHeHnd
ByCl/I]'II/ITel'IbeIXKaCKaﬂaXL—,S-I/IX-JJ,I/IaI'Ia3OHaX‘~IaCTOT.3aC‘-IeTMaJ'IbIX:%HaLIeHI/IIZ
Mapa3nTHbIX MapaMeTpoB o6na,u,aeT MOBbIWEHHbIMW  3KCMTyaTauMOHHbIMU
XapPaKTepncTnKamn. ﬂpep,Ha3HaHeH aona pa6OTbI B yCUMNNTENAX MOLWHOCTN.

MpumeHseTc B cMCTeMaX C NOBbIWEHHbIMU Tpe6oBaHUSAMU K dHepreTu-
YeCKMM XapaKTepucTukam, B ToM uucie B cdepe MHGPOPMaLUOHHBIX
TEeXHOJIOrui U B CpeaCcTBaXx CBSA3MU.

NPEAE/IBHO AONYCTUMBbBIE
ANEKTPUYECKUE PEXXUMbI 3KCNNYATALUN:
0603HaveHve
MapameTp 3HaveHune
napametpa
MaKcMManbHO AONYCTUMbIN TOK CTOKa, A e ke 5
Makc1MManbHO fONYCTUMbIV NPSIMON TOK 3aTBOpa, MA e 12
MakcMmanbHO gonycTMMoe NOCTOsIHHOe
* 130
HanpseHne CTOK-NCTOK*, B CMMAKC
HanpshkeHne 3aTBOpP-UCTOK, B U, -10p0+2
MakcumanbHO gonycTuMas TemnepaTypa nepexoga, °C i mace 200
[unana3oH paboumnx Temnepatyp, °C t ~GE
’ +125

“npu TemnepaTtype kopnyca 25°C

ANEKTPUYECKUE NMAPAMETPbI:

0603HaueHne He He
MNapameTp
napameTpa MeHee 6onee

OCTaTOYHbIN TOK CTOKA (UCM:130 B,U,,=-8 B), MA leocr - 50
KpyTusHa xapaktepuctukm (U =10 B, 1.=1,2 A), A/B S 3,9 -
TOK CTOKa HacblLWweHns (UCM: 6B,U,,=2 B),A I uac 15,2 -
KoachpuumeHT ycuneHms no MOLWHOCTH 13.0 )
(f=4000 Mru, U,=28 B, P, .= 15 BT), 4B Ko g
BbixogHas MowHocTb (f=4000 MI'u; U =28 B), BT Pou 50 -
KN croka (f=4000 Mry; U = 28 B), % Ne 50 -
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HUTPUWA-TANNWEBBIETPAH3MNCTOPBbI

NMr9170A

MOLLHbIA MMNYAbCHbIM CBY HUTpUA-rannmnessbin
TpaH3ucrtop cepum «lM» c HanpsHKeHUeM
nntaHua 50 B

OMUCAHME:

MOLLLHbII;I CBLi-TpaH3I/ICTO|3 Ha OCHOBe HUTpuAa rannva Ana npuMeHeHnd
ByCI/I}'II/ITeJ'IbeIXKaCI-(a,CI,aXL—,S-I/IX-,CLI/IaI'IaSOHaXL-IaCTOT.gaC‘-IeTMaJ'IbIX?;Ha‘-IeHI/II;I
Mapas3nTHbIX MapaMeTpoB O6J'Ia,£|,a€T MOBbIWEHHbIMK  3KCATyaTaUOHHbIMU
XapPaKTepnctnKamMmm. I_IpeﬂHasHaqu ansa pa6OTbI B YCUNNTENAX MOLWHOCTN.

MpuMeHsieTcs B cUCTEMAX C NOBbILWEHHbIMU TPe60BaHUAMM K 3HepreTuve-
CKUM XapaKTepucTuKam, B TOM yuncne B cepe MHGOPMALMOHHBIX TEXHO-
Jloruii n cpepcTBax CBA3MU.

NPEAENBHO AONYCTUMbBIE
IINEKTPUYECKUE PEXXUMbI 3KCNAYATALNN:
0603HaveHne
MapameTp 3HayeHune
napametpa
MaKkcuMManbHo JOMYCTUMBIV TOK CTOKaA, A e wake 7
MakcuManbHO JOMyCTUMBIV NPSIMON TOK 3aTBOpa, MA e 25
MakcmmanbHoO fonycTMMOe NOCTOSIHHOe
. u 150
HanpsiXeHue CTOK-UCToK , B 1 MAKC
Hanps»xeHwne 3aTBOP-UCTOK, B U, -10pa0+2
MakcrmanbHo gonyctumas Temnepartypa nepexofa, °C i akc 225
[vnana3oH pabouymx Temnepartyp, °C t -60 go +125

Mpw Temnepatype kopnyca 25 °C

ANEKTPUYECKUE NMAPAMETPbI:

TEpeliee O::::::i:l‘:‘e M:Heee Tun G:neee
Tok yTeuku 3atBopa (U.,=50 B, U, =-8 B), MKA Liyr - - 21
Hanpspxenne otcevkn (I, =21 mA, U =10B), B U.yore -4,5 - -1,5
MpobuBHOE HanNpsKeHNe CTOK-UCTOK U 150 ) )
(I,=8MA,U,=-8B),B cunros
T N
BxoaHas emkocTs (f=1 My, U =50 B, U, =-8 B), n® Cin - 29,7 35,7
BbixogHas emkocTb (f=1 My, U =50 B, U, =-8 B), n® Comy - 17,2 20,6
MpoxoaHas emkocTb (f=1 My, U_,=50B, U, =-8 B),n® Con - 1,9 2,9
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OT/INNMUTENIbHBIE
OCOBEHHOCTMU:

 BbIxogHas nmnynbcHas
MOLHOCTb P — 200 Bt

BbIX 1

» HanpsixeHve nutaHus U, =50 B

« KoachdbumumeHT ycnnenus no
mowHoctu K, - 13,5 B (Tvn)

« KMNA ctoka nC - 55 % (Tun)

» lnuTenbHOCTb MMNynbca tW =
300 mMKc

« CkBaXxKHOCTb Q=10
» lInanasoH 4yactoT go 2700 My,

« [epmMeTn3NpOBaH B
MeTano0KepaMmn4eckom
kopnyce KT-55C-1

COEPbl NTPUMEHEHNA:

®0c00ccc00cc000000000000000000000 000

U30enue sHeceHo 8 peecmp
poccutickol MpoMbIWIeHHOU
npodykyuu (M1 PO Ne 719)
u EQuHbIl peecmp paduos-
nekmpoHHou npodykuyuu (M1
P® Ne 878) Mu+Hnpommopea
Poccuu

®00cc000c0000000000000000000000000 00




OT/INNMUTENIbHbIE
OCOBEHHOCTMU:

 BbIxogHas umnynbcHas
MOLIHOCTb P - 100 BT

BbIX

+ HanpsikeHve nutaHusa U, =50 B

« KoachdbmuneHT ycunenus no
mowHocTn K, - 13 b (tvn)

« KN4 ctoka nC - 55 %

» lnuTenbHOCTb MMNynbca tW =
300 MKc

« CkBaXKHOCTb Q=10
» iInanasoH 4yactoT o 3100 My,

 [epmMeTU3NpoOBaH B
MeTan0KepaMmn4EeCKoMm
Kopnyce KT-55C-1

COEPbI MPUMEHEHUA:

HUTPWUA-TANNTWEBBIE TPAH3WUCTOPbI

MnMnol170b

MOLLHbIN UMNYNbCHbIN CBY HUTpUA-rannmeBbin
TpaH3ucTop cepun «MMM» C HaNnpsHKeHNeM
nntaHua 50 B

ONMUCAHUE:

MowHbIn CBY-TpaH3MCTOP Ha OCHOBE HUTpUAA ranaust gas NpUMeHeHus
B YCUAUTENbHbIX Kackapgax L-, S- m X-gnanasoHax 4acToT. 3a cyeT
MafibiX 3HaAYeHUIN napasuTHbIX NapaMeTpoB o06/agaeT MOBbIWEHHbIMU
3KCMNyaTaUMOHHbIMK XapakTepuctukamu. lMpepHasHayeH ans paboTbl B
YCUANTENAX MOLLHOCTM.

NMpumMmeHseTcsa B cMCTEMaX C NOBbILLIEHHbIMU TPEGOBaHMﬂMM K JHepreTuvie-
CKUM XapaKTepuctukKkam, B TOM Yucne B cd)epe MHd)OpMaI.I‘MOHHbIX TE€XHO-
nornn un cpeacTBax CBA3MU.

APEAE/IbBHO AONYCTUMDIE
INEKTPUYECKUNE PEXXUMbI SKCNNYATALUN:
0O603HaueHue
MNapameTp 3HayeHune
napametpa
MaKcMManbHO AOMYCTUMBIV TOK CTOKa, A e e 5
Makc1MManbHO AOMYCTUMbIV NPSIMON TOK 3aTBOpa, MA e 18
MakcMManbHO gonNycTUMOe NOCTOSIHHOE
. u 150
Hanps»XeHne CTOK-NCTOK”, B CAMAKC
HanpsikeHwne 3aTBOp-MCTOK, B U,, -10p0+2
MaKcuManbHo gonycTrMas Temnepartypa nepexoaa, °C i ake 225
[vanasoH paboymx Temnepartyp, °C t -60 go +125
* NS BCEro Anana3oHa pabounx Temnepatyp
INEKTPUYECKUE NAPAMETPbI:
0603HaueHne He He
TR napametpa MeHee un 6onee
Tok yTe4kn 3aTBopa (U,,=50 B, U, =-8 B), MKA Ly — — 15
Hanpspkenne otceukm (I ,=15mA, U =10B), B U.yore -4,5 — -1,5
MpobrBHOE HanpsXXeHNE CTOK-UCTOK U 150 ) )
(Icw: 8 MA, U3M: -8 B)’ B CNUnPOB
ConpoTuB/eHME CTOK-UCTOK B OTKPbITOM
coctosHmu (I.=4A, U, =0B), Om Renom g2 R
BxogHas emkocTs (f=1 My, U =50 B, U, =-8 B), n® Con — 20,7 24,9
BbixogHas emkocTb (f=1 My, U =50 B, U, = -8 B), n® Com — 11,0 13,2
NpoxoaHas emkocTb (f=1 My, U =50 B, U_,= -8 B), n® Cpom — 0,8 1,5

40

HUTPUWA-TANNWEBBIETPAH3MNCTOPBbI

Mnrnoi70B

MOLLHBbIN UMNYNbCHbIN CBY HUTpUA-rannmeBbin
TpaH3ucrtop cepuu «MlM» c HanpsHKeHnem
nntaHusa 50 B

ONMUCAHUE:

MouwHbI CBY-TpaH3UCTOP Ha OCHOBE HUTPUAaA rannns gns npUMeHeHus

B YCMAUTENbHbIX Kackagax L-, S- n X-gruana3oHax 4acToT. 3a cHeT ManbIx
3Ha4YeHWI Napa3nTHbIX NapaMeTpoB 06/1aaeT NOBbILWEHHbIMW 3KCMyaTa-
LMOHHbIMM XapaKTepucTukamu. NMpegHasHaveH aast paboTbl B yCMANTENSX
MOLLHOCTH.

MpumeHseTcs B cucTeMax € NOBbILLIEHHbIMU TpeGOBaHMHMM K JHepreTu-
YeCKMM XapaKTepuctuxKkam, B TOM 4Yucne B cd:epe VIHCIDOpMaI.lMOHHbIX
TeXHOJIOrui u cpeacTBax CBA3MU.

NPEAENBHO AONYCTUMBIE
ANEKTPUYECKUE PEXXUMbI 3KCNNYATALUN:
0O603HaueHue
Mapametp 3HaveHune
napameTpa
MaKcuMManbHO JOMYCTUMBbIN TOK CTOKA, A e vare 5
MaKkcuManbHo JOMNYyCTUMBIV MPSIMON TOK 3aTBOpa, MA L e 18
MakcumanbHO ONyCTUMOE NOCTOSHHOE
. u 150
Hanps»XeHne CTOK-UCTOK™, B CAMAKC
Hanps»xeHne 3aTBOpP-MCTOK, B U,, -10po+2
MakcumanbHO gonycTrmas Temnepartypa nepexoaa, °C i ake 225
[Ounana3oH paboyvx Temnepatyp, °C t -60 po +125

*ANs BCEro AnanasoHa pabouvx Temneparyp

ANEKTPUYECKUE NMAPAMETPbI:

TEGETED Chopanerps. wewe ™ Gones
Tok yTeuku 3atBopa (U.,=50 B, U, =8 B), MKA liyr - - 15
Hanpspkenne otceukn (I,=15mA, U =10 B), B U,ore -4,5 -3 -1,5
MpobuBHOE HanNpsKeHNe CTOK-UCTOK U 150 ) )
(I,=8 MA, U,,=-8B), B cunpos
Conpon e e oo w02 oz
BxopHas emkocTb (f=1Mry, U =50B,U, =-8 B),n® Cin - 20,7 24,9
BbixopHas emkocTb (f=1Mru, U ,=50B, U, =-8 B), n® Cor - 11,0 13,2
MpoxogHas emkocTs (f=1Mru, U =50B,U, =-8B),n® Con - 0,8 1,5
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OT/INNMUTENIbHBIE
OCOBEHHOCTMU:

 BbIxogHas nmnynbcHas
MOLHOCTb P - 150 BT

BbIX 1

» HanpshxeHune nutaHua U , =50 B

» KoachbmumeHT ycnneHus
no MowHoctn K, - 12 o6 (MuH)

« KM cTtoka n - 55%

» ANUTENbHOCTb UMMYbCA T, =
300 MKC

« CkBaXxKHOCTb Q=10
» lnanasoH 4yactot go 3100 My,

 l[epmMeTn3npoBaH
B MeTalIoKepaMN4eCKoOM
kopnyce KT-55C-1

COEPbI MPUMEHEHUA:




HUTPWUA-TANNTWEBBIE TPAH3WUCTOPbI

nnoi7or

MOLLHbI UMNYNbCHbIM CBY HUTpuA-rannmnessbin
TpaH3uctop cepuu «MlM» c HanpsxeHnem
nutaHua 50 B

OT/INNMUTENIbHbIE ONMUCAHUE:
OCOBEHHOCTMU:

MowwHbI CBY-TpaH3UCTOP Ha OCHOBE HUTPUAA ranaus aasi IpUMeHeHus

B YCUMNNTENbHbIX Kackagax L-, S- n X-gnanasoHax 4acToT. 3a cHeT ManbixX 3Have-
HWI Napa3uTHbIX NapamMeTpoB 061afaeT NoBbIWEeHHbIMUY 3KCMyaTaLMOHHbI-
MU XapakTepuctukamu. NMpegHasHayeH anisa paboTbl B yCUNUTENAX MOLWHOCTY.

U BbIXOﬂ'Haﬂ nMmnynbCHasa

MowHocTtb P, - 50 BT

+ HanpsbkeHune nutaHua U , =50 B
MpumeHseTca B cMcTeMax € NOBbILEHHbIMU TPe6OBaHUAMU K dHepreTu-

YeCKMM XapaKTepuctukam, B TOM 4Yucne B ccbepe MHCl’)OpMaLlMOHHbIX
TEXHOJIOrni n cpeacTBax CBA3U.

« KoadhdbmumeHT ycnneHus
no mMowHoctn K, - 12,5 nb
(MUH)

« KM ctoka n - 50 %

. élg;TeﬂbHOCTb umnynbea T, = NPEAE/IBHO AONYCTUMbBIE
MKC
ANEKTPUYECKUE PEXXUMbI 3KCNNTYATALUA:
« CkBaXKHOCTb Q=10
m O603HaueHune 3
« lnanasoH yactot go 4000 MIy, EIPEIIEY napameTpa SRS
» [epmMeTUn3npoBaH MaKcMManbHO AONYCTUMBIN TOK CTOKa, A lc wanc 2
B MeTa/l/IOKepaMNYE€CKOM
kopnyce KT-81C MakcvManbHO OMYCTUMBIV NPSIMON TOK 3aTBOpa, MA I3(HP' e 9,6
MakcnMManbHO gonycTMMoe NOCTOsIHHOe
. U 150
HanpshXeHue CTOK-UCTOK*, B CUMAKC
HanpsxeHune 3aTBop-nUCTOK, B u,, -10po +2
MakcrumanbHO flonycTuMas Temnepatypa nepexoga, °C wake 225
[vana3oH paboumx Temnepatyp, °C t -60 go +125

[N BCEro AnanasoHa paboyux Temnepartyp

COEPbI MPUMEHEHUA:
ANEKTPUYECKUE NMAPAMETPbI:

@ ® H H
Mapametp O6o3HayeHne e — e

napametpa MeHee 6onee
Tok yTeykn 3aTBopa (U,,=50 B, U, =8 B), MKA Lyr - - 6
HanpspkeHwe otceukm (I ,=6 MA, U =10 B), B U.ore -4,5 - -1,5
MpobunBHOE HanNpsHKeHWe CTOK-UCTOK U 150 i )
(I,,=3,6 MA, U,,=-8B), B curpos
ConpoTuBNEHNE CTOK-UCTOK B OTKPbITOM R ) 05 0.65
coctosHmu (I.=1,75A, U, =0B), Om cmotk ? ’
BxogHas emkocTs (f=1 My, U =50 B, U, =-8 B), n® Cin - 8,3 9,9
BbixoaHas emkocTb (f=1 My, U =50 B, U, =- 8 B), n® Coon - 4,3 5,2
NpoxopaHas emkocTb (f=1 My, U =50 B, U, =-8 B), n® Com - 0,3 0,6
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HUTPUWA-TANNWEBBIETPAH3MNCTOPBbI

nno1704

MOLLHbIA MMNYAbCHbIM CBY HUTpUA-rannnessin
TpaH3ucTtop cepun «[l» c HanpsxeHnem
nuTaHusa 50 B

ONMUCAHUE:

MouwHbIi CBY-TpaH3UCTOP Ha OCHOBE HUTPUAA rannus ans npuMeHeHus

B YCUNUTENbHbIX Kackagax L-, S- n X-gnanasoHax 4acToT. 3a c4eT MasbixX
3HaYeHUI Napa3nTHbIX NapaMeTpoB 06/1afaeT NOBbILEHHbIMY 3KCMyaTa-
LMOHHbIMM XapakTepucTukamu. MpepgHasHayveH ans paboTbl B yCUnmMTensx
MOLLHOCTH.

MpumeHseTcs B cucTeMax € NOBbILIEHHbIMU TpeGOBaHM’IMM K JHepretTu-
YeCKMM XapaKTepuctuxKkam, B TOM 4Yucne B cd)epe MHCbOpMaI.lMOHHbIX
TeXHOJIOruit u cpeacTBax CBA3MU.

NPEAENBHO AONYCTUMBIE
ANEKTPUYECKUE PEXXUMbI 3KCNNTYATALUN:
O60o3HaueHune
MapameTp napameTpa 3HayeHune
MaKkcuMManbHo JOMYCTUMBIV TOK CTOKa, A | wake 5
MakcuManbHo JOMyCTUMbIV NPSIMON TOK 3aTBOpa, MA b 18
MakcumasnnbHO AoNyCTUMOE MOCTOSHHOE
. U 150
HanpsieHune CTOK-UCToK , B CHMAKE
HanpsxeHue 3aTBOpP-UCTOK, B u,, -10p0+2
MakcrmanbHo gonyctumas Temnepartypa nepexoa, °C i ware 225
[unana3oH paboyvx Temnepatyp, °C t -60 go +125

‘,Elﬂﬂ BCEro avanasoHa DHGO‘-WX Temnepartyp

ANEKTPUYECKUE NMAPAMETPbI:

Mefpe e TR | e | T | e
Tok yTeuku 3atBopa (U.,=50 B, U, =8 B), MKA Ly - - 15
Hanpspkenne otceukn (I,=15mA, U =10 B), B U.yore -4,5 - -1,5
MpobrBHOE HaMNpPsKEHWE CTOK-UCTOK U 150 i )
(I, =8 ™A, U, =-8B),B cMnPoB
Conponare e oo o - 02 ox
BxoaHas emkocTs (f=1 My, U =50 B, U, =-8 B), n® Cin - 41,1 49,4
BbixogHas emkocTb (f=1 My, U =50 B, U, =-8 B), n® Com - 11,0 13,2
MpoxoaHas emkocTb (f=1 My, U_,=50B, U, =-8 B),n® Cpu - 0,8 1,5

OT/INNMUTENIbHBIE
OCOBEHHOCTMU:

 BbIxogHas nmnynbcHas
MOLHOCTb P - 100 BT

BbIX 1

» HanpshxeHune nutaHua U , =50 B

» KoachbmumeHT ycnneHus
no MowHoctn K, - 13 o6 (MuH)

« KM cTtoka n - 55%

» ANUTENbHOCTb UMMYbCA T, =
300 MKC

« CkBaXxKHOCTb Q=10
» lnanasoH 4yactot go 4000 My,

 l[epmMeTn3npoBaH
B MeTalIoKepaMN4eCKoOM
kopnyce KT-55C-1

COEPbI MTPUMEHEHUA:




OT/INNMUTENIbHbIE
OCOBEHHOCTMU:

U BbIXOﬂ'Haﬂ nMmnynbCHasa

MowHocTtb P, - 50 BT

» HanpsbkeHne nutaHua U , =45B

« KoachdbmuneHT ycunenus no
mowHocTn K, =14 ab (Tun.)

« KN croka n_ =56 % (Tun.)

» ANUTENbHOCTb MMMY/bCA T,=
300 MKC

« CkBaXKHOCTb Q=10

» lnanasoH yactot o1 6000 o
6400 My,

« l[epmeTn3npoBaH
B MeTalIoKepaMNYeCKOM
kopnyce KT-81C

COEPbI MPUMEHEHUA:

HUTPWUA-TANNTWEBBIE TPAH3WUCTOPbI

NMMno170E

MOLLHbI UMNYNbCHbIM CBY HUTpuA-rannmnessbin
TpaH3uctop cepuu «MlM» c HanpsxeHnem
nuTaHua 45 B

OMUCAHME:

MowHbI CBY-TpaH3UCTOP Ha OCHOBE HUTPWAA FraNAUs AN NIPpUMeHeHNs

B YCUMAUTENbHbIX Kackagax L-, S- n X-grMana3oHax 4acToT. 3a c4YeT Manbix
3HaYeHMI Napa3nTHbIX NapaMeTpoB 061agaeT NOBbILWEHHbIMY 3KCMyaTa-
LMOHHbIMY XapakTepuctTukamu. NMpegHasHayveH ans paboTsl B yCUAMUTENSX
MOLLHOCTH.

MpumeHseTc B cMCTeMaX C NOBbIWEHHbIMU Tpe6oBaHUSAMU K dHepreTu-
YeCKMM XapaKTepucTukam, B TOM uucie B cdepe MHGPOPMaLUOHHBIX
TEeXHOJIOrni 1 CcpepCcTBax CBA3M.

APEAENIBHO AONYCTUMBIE
INEKTPUYECKUE PEXXUMbI 3KCNAYATALNNU:
MapameTp Clouaist ey s 3HayeHne
napameTpa
MakcrManbHO 4ONYCTUMBbIN TOK CTOKa, A e 3
MaKcrmManbHO AONYCTUMbIN NPAMON TOK 3aTBOPa, MA [me— 6
MaKkc1MManbHO AONYCTUMOE NOCTOSHHOE
N U 120
HanpsKeHne CTOK-UCToK™, B CAMAKC
HanpsxeHune 3aTBOP-1CTOK, B U,, -10po+2
MakcrMansHo gonyctumas Temnepatypa nepexoga, °C e 225
[vana3oH paboyvix Temnepatyp, °C t -60 po +125
*[NS BCEro AnanasoHa pabouwnx Temnepatyp
INEKTPUYECKUE NAPAMETPbI:
0603HayeHe He He
METERIET napametpa MeHee vn 6onee
ToK yTe4ku 3aTBOpa (Um:45 B,U,=8 B), MKA Lyr - - 7
HanpseHne oTceyku (ICW:10 MA, U= 10 B), B U omc -4,5 - -15
MpobuBHOE HanpskeHMe CTOK-UCTOK U 120 ) )
(I.,=2,5mA, U, =8B),B c1npos
ConpoTMBAeHNE CTOK-UCTOK B OTKPbLITOM
cocTosiHin (I.=2,4 A, U,,= 0 B), Om Renor ) s 0,88
BxogHas emkocTb (f=1 MIw, U,=45B,U,,=8 B), n® Cim - 20,9 251
BbixoaHas emkocTs (=1 Mru, U =458, U, =8 B), n® Cos - 4.4 53
MpoxogHas emKkocTs (=1 My, U, =45B,U, =8 B), n® Cpn - 0,9 16
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HUTPUWA-TANNWEBBIETPAH3MNCTOPBbI

THI270100-28

MOLLHbIA MMNYAbCHbIM CBY HUTpUA-rannnessin
TpaH3ucTop cepumn «THIM» c HanpsaXxeHneMm
nMTaHusa 28 B

OMUCAHME:

MowwHbIn CBY-TpaH3MCTOP Ha OCHOBE HUTpUZA rannus Ans NpUMEHEeHUs
B YCUAUTENbHbIX Kackagax L-, S- n X-gruana3oHax 4acToT. 3a cHeT ManbIX 3Have-
HW NapasuTHbIX NapamMeTpoB 06/1afaeT NOBbILLEHHbIMU 3KCMyaTaLUMOHHbI-
MU XapakTepucTukamu. NMpepHasHayeH anas paboTbl B yCUINTENSAX MOLHOCTY.

MpuMeHsieTcs B cMCTeMaX C NOBbIWEHHbIMU TPe60BaHUSAMU K dHepreTu-
YeCKMM XapaKTepucTukKam, B TOM uucne B chepe UHGPOPMALMOHHBIX
TeXHONOrui U B CpeaCcTBax CBA3MU.

NMPEAENBHO AONYCTUMBIE
ANEKTPUYECKUE PEXXUMbI 3KCNNYATALUN:
O60o3HaueHune
MapameTp 3HayeHune
napametpa
MaKcrManbHO AOMYCTUMbIN TOK CTOKa, A | wace 12
MakcrManbHO ONYCTUMbIN MPAMON TOK 3aTBOPa, MA [ — 30
MakcrManbHO JONYCTUMOE MOCTOAHHOE
N U 80
HanpshxkeHre CTOK-NCToK™, B CUMAKC
HanpsikeHne 3aTBOp-UCTOK, B U,, -10po+2
MakcrmManbHO fonycTnuMas TeMnepatypa nepexoga, °C e 225
[nana3oH pabouwnx Temnepatyp, °C t -60 go +125

‘,Ilﬂﬂ BCero avanasoHa DHGO‘-H/X Temnepartyp

ANEKTPUYECKUE NMAPAMETPbI:

Napaverp O e Tun M

Tok yTeyku 3ateopa (U.,=28 B, U =8 B), MKA Lo - - 5000
HanpshxeHwve oTceyku (\CM:3O MA, U= 10 B), B Usyore =37 -3 -2,3
MpobrBHOE HaNpsKeHKe CTOK-MCTOK U 80 ) i
(I,~8 MA, U, =-8B), B cnmeos

Conpesaraue o s -0 o
BxogHas emrocTb (f=1 MIy, U,=28B,U,,=8 B), n® C - 34,8 -
BbixogHas emkocTb (f=1 My, U =28 B, U, =8 B), n® Con - 19,7 -
MpoxoaHas emKkocTs (=1 My, U =28 B,U, =8 B), n® Coy - 49 -
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OT/INNMUTENIbHBIE
OCOBEHHOCTMU:

 BbIxogHas nmnynbcHas
MOLHOCTb P - 100 BT

BbIX 1

+ HanpsbxeHune nutaHua U , =28 B

» KoachbmumeHT ycnneHus
no MowHoctn K, -9 ab (MuH)

« KM cToka n, - 60 %

» ANUTENbHOCTb UMMYbCA T, =
300 MKC

« CkBaXxKHOCTb Q=10
» lInanasoH 4yactoT go 2700 My,

 l[epmMeTn3npoBaH
B MeTalIoKepaMN4eCKoOM
kopnyce KT-55C-1

COEPbI MPUMEHEHUA:

©




YC/IOBHbIE ObO3HAYEHUA: MOLLUHDIE CBY LDMOS - TPAH3UCTOPbI

LUndposoe TB

KM9171A CTP. 48
KMN917B6C CTP. 49
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MOWHBIE CBY LDMOS - TPAH3NCTOPbI MOWHBIE CBY LDMOS - TPAH3NCTOPbI

KIMo171A KMnoi71b6C

KPeMHMEBbBIN N-KaHAaNbHbIN TPAH3UCTOP KPEeMHMEBLIN N-KaHAaNbHbIA TPAH3UCTOP
C U30/IMPOBaAHHbIM 3aTBOPOM C N30/IMPOBaAHHbIM 3aTBOPOM A5 paboTbl
B ycunutene floreptu

OT/INMUTE/NIbHbIE ONNCAHME: ONMNCAHME: OT/INMUTE/IbHbIE

OCOBEHHOCTH: CBY LDMOS-TpaH3UCTOP C BbIXOAHOM MOLLHOCTbIO B N1Ke ornbatoien 140 Br. CBY LDMOS-TpaH31CTOop C BbIXOAHOW MOLLHOCTb0 180 BT, OCOBEHHOCTH:

« YcnoBus namepenus: f =860 MIu, npegHasHaveH ans ycunenua DVB-T curHana.

U,=50B,20°C=tk=125°C » [inana3oH YacToT fo 860 My, « YcnoBus nsmepenus: f=550

« BbIXO[HAS MOLLHOCTb B NMKe > HU3KNI1 YypOBEHb MHTEPMOAYNALMOHHBIX MCKAKEHUI » [lnanasoH YactoT 400 - 700 MIy M, U, =50B,20°C=tk=

ornbatoweii - 140 P, - 140 Bt » MakcumanbHO JONYCTUMOE HanpsxeHne NuTaHus 50 B » H/3KMI ypOBEHb UHTEPMOAYALMOHHbIX MCKAXEHWI 125°C

« Ko3dbuumeHT ycunerms » [10CTYMNHbIEe BAPUAHTbI KOPMYCHOMO UCMOMHEHUS: » HanpsixeHne nutanmns 50 B * BbixogHasi MOWHOCTL P —

no mowHocTn K, - 20 A6 KT-55C-1; KT-44B-2; KT-81F-1 K > [locTynHble BapnaHTbl KOpNycHoro ncrnosiHenns: KT-103A-2; KT-103C-1 180 Bt

« KMA ctoka nC - 45 % » KoachpumumeHT ycnneHms
NPEAENBHO AOMNYCTUMBIE NPEAENBHO AONYCTUMBIE Mo MolHocTU K, ~ 18,6 AB

» KoachbunumeHT koMBMHaLMOHHBIX

COCTABASIOLYIX TPETHErO NOPAAKA 3NEKTPUYECKUE PEXXUMbl SKCN/IYATALLUK: 3NEKTPUYECKUE PEXXUMbl SKCN/IYATALLUK:
nopsigka M, - muHyc 30 ab

(DVB-T)
« KNA ctoka n - 50 % (DV B-T)

0603HavYeHmne 0603H. . . .
Mapametp napamerpa 3HaveHune MapameTp napameTpa 3HaveHue « Intermodulation distortion
MakcnmanbHO 4ONYCTUMOE NOCTOSAHHOE U 130 MaKkcmmanbHO JonycTrMoe NOCTOSSHHOE HanpsKeHne U 139 shoulder IMD SR MUNHYC 33
HanpshkeHne 3aTBOP-UCTOK, B 3UMAKC 3aTBOP-UCTOK, B SMMAKC ab
MaKcMManbHO AOMYCTUMOE NOCTOAHHOE u 108 MaKc1MasibHO JOMYCTUMOE NMOCTOSIHHOE HanpshKeHue U 108
HanpskeHne CTOK-UCTOK, B CUMAKC CTOK-UCTOK, B CUMAKC
MaKCcMManbHO FOMYCTUMAst NOCTOSHHAS b 927 MaKcuManbHO JONYCTUMAs MOCTOAHHAs paccemBaemas P 6147
paccevBaemasi MOLWHOCTb, BT CPMAKC MOLLHOCTb, BT CPMAKC
MaKcMManbHO AOMYCTUMbIA MOCTOSHHbIA TOK | 6.7 M . . A | 16,7 (ocH nneyo)
cToKa, A COTE ) AKCMMasbHO JOMYCTUMBbIN MOCTOSHHbINA TOK CTOKA, — TG )
o t -60 t -60
AvnanasoH pabounx Temnepatyp, °C g {cpen) +125 [lnanasoH paboumnx Temnepatyp, °C C MM (cpena) 125
COEPbl MTPUMEHEHUSA: HKIAKC opye) Bmarc copryo COEPbl NTPUMEHEHUSA:
MaKcuMManbHO AonycTUMas TemnepaTypa t 200 .
nepexopa, °C 11 MAKC MakcrmanbHO gonycTumas TemnepaTypa nepexopga, °C - 200
VIMnynbCHOe TennioBoe ConpoTUBEHNE R 127 VIMNynbCHOE TENOBOE COMPOTUBNEHNE R 0.19
nepexop-kopnyc, °C/Bt K ’ nepexop-kopnyc, °C/BT Tk g
 [1ns Bcero AManasoHa paboymx Temnepatyp 7 [1ns Bcero AMAnasoHa paboynx Temneparyp
2 [pu Temnepatype kopryca t,< 25 °C 2 Mpu Temnepatype kopnyca t,< 25 °C
INEKTPUYECKUNE NAPAMETPbI: INNEKTPUYECKUE NAPAMETPbI:
Mapametp 03:;:;:?;:(9 3HayeHune Mapametp 02;;:3:$;26 3HayeHune M30enue eHeceHo 8 peecmp
poccutickol MpOMbIWIeHHOU
KpyTnaHa xapakTtepuctukn (Ic = 4,5 A, s 7.0 (wnw) KpyTu3Ha xapaktepuctuku, A/B 13,0 (MuH) npodykyuu (M1 PO Ne 719)
U, =10B),A/B ’ ocH. nnevo (I.=8,5A,U_, =10B) S 18,0 (MuH) u EOQuHbIti peecmp paduos-
nuk. nevo (I =12,6A,U,, = 10B) niekmpoHHoU npodykuuu (M1
ConpoTMB/IEHNE CTOK-UCTOK B OTKPbITOM R 0.25( ) PO Ne 878) M
cocTosHmn (Ic=4,5 A, Usn = 10 B), OM cnork o229 (el CONpOTMBNEHME CTOK-YICTOK B OTKPLITOM S ) Murnpommopaa
cocTosHMN, OM R 0,12 (Makc) Oectl
BxopHas emkoctb (f=1Mru, U_,=50 B), n® Cim 150 (Makc) ocH.nnevo (I =85A,U_=10B) cnotk 0,08(maKc) e enssnnennrunntnntntttttttt,
nuk. nneyo (1=12,6 A,U_ =10B)
NMpoxogHas emkocTs (f=1 Mruy, U =50 B),n® Cron 0,75 (Makc)
BxopgHas eMKOCTb 380 (Makc)
BbixogHasi eMkocT (f= 1 Mru, U =50 B), nd Con 40 (makc) (f=1Mru, U,,=50B), n® Cin 570 (Makc)
OCH. NJIeY40, NUK. Njae4o
MpoXoAHasn eMKOCTb
" _ 1,0 (Makc)
(f=1Mruy, U_,=50B), n® Cpy 1’5 (MaKd)
OCH. N/1e4o, NuK. Nae4o
BbixogHas emkocTb (f=1 M, U =50 B), n® ,0cH. nneyo, nuk. C 75 (Makc)
nnevyo 221 115 (Makc)
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JIABOPATOPHbBIE
YC/IOBHbIE ObO3HAYEHUA: YCUITUTEJTH MOLUHOCTH

YM1523-2K

Cuctembi mn cpeacTtBa CBA3U
I

CnyTHUKOBbIE CUCTEMDI
YM1523-100

YM2732-300
YM145155-2K
YM145155-200
YM120140-300

YM120140-2K
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YCUNTUTENWN MOWHOCTMN

YM1523-2K

NnabopaTopHbIV YCUAUTENb MOLLHOCTHU

OMUCAHUE: OT/IMMUTENDbHbBIE
OCOBEHHOCTMU:
MpepnHa3HayeH A58 paboTbl B 1abopaTOpPHbIX YCOBUSX B COCTaBe

TEXHONOTNYECKUX, Hay4HbIX, MPON3BOACTBEHHbIX M NHbIX YCTAHOBOK. « MOLHOCTb: A0 2 KBT

» BxogHow CBY-pa3bem: Tun Il
(rHe3mo)

* BoixogHo# CBY-pasbeM: TMn
7/16 (rHe3m0)

NPEJE/IBHO JONYCTUMBIE NAPAMETPbI: « BCTpoeHHas crcrema

MPUHYAUTENBHOIO BO3AYLIHOIO
OXNAXAEHUS

MakcumanbHo fonycTumbiii KCB » Macca: He 6onee 20 Kr

Harpysku npw Bcex ¢asoBsbix yrnax*

« FabapuThbl: 485x360x88 MM
MakcumanbHo Aonyctumasa
TemnepaTypa oKpyxatoLen cpegpl, °C

MuHMManbHO fonycTumas
Temnepatypa cpegbl, °C

*P,, =300 BT

COEPbI MTPUMEHEHUA:
ANEKTPUYECKUE NMAPAMETPbI .E
NPU NPUEMKE N NOCTABKE: N

He MeHee TUMNoBoe He 6onee
Pabounit arianasoH YacToT, My Af 150

VIMnynbcHas BbixogHas
MouHocTb npw (T,=1 Mc, Q=8), BT P A0

VIMynbCHas BXOAHAs MOLLHOCTb
npu (Py,,, = 2000 BT), BT
KoadhduumeHT yeruneHms

no mouiHoctu (P, =2000 BT), b
ny6vHa perynupoBku
KoathdurumeHTa ycunenns, ab

MolHoCTb, NoTpebnsiemas
oT ceTn 220 B 50 'y, BT

KCB Bxofa

OTHOCKTENbHDI YPOBEHD 2-11
13-/ rapMOHVIKM OCHOBHOTO
konebarums (P, . =2000 BT), ab

BbIX U




OT/INNMUTENIbHbIE
OCOBEHHOCTMU:

» MowHoCTL: go 100 BT

» BxogHow CBY-pa3bem: Tun llI
(rHe3mo)

« BoixogHon CBY-pasbem: Tun llI
(rHe3mo)

« BcTpoeHHas cucrtema
NPUHYANTENBHOIO BO3AYLLIHOIO
oxnaxpeHus

» Macca: He 6osiee 20 Kr

+ FabapuThbl: 485x360x88 MM

COEPbI MPUMEHEHUA:

YCUAWNTEAN MOWHOCTMN

YM1523-100

NnabopaTopHbIN YCUNUTENTb MOLLHOCTM

OMUCAHME:

I'Ipep,HaaHaLleH and paGOTbI B na60paToprlx ycnoBuax B coCTtaBe
TEXHONOINYeCKNX, Hay4HbIX, NPON3BOACTBEHHbLIX N MHbIX YCTAHOBOK.

ANEKTPUYECKUE NMAPAMETPbI
NP NPUEMKE U MOCTABKE:

He MeHee He 6onee

Pabounii gnanasoH YactoT, My, Af 150 230
KoaddbuumeHT ycunenus 45
no mowHoctu (P, . =100 BT), a6 K
Tny6buHa perynnpoBku
ko3 dbuLmeHTa ycunenus, ob AK, 15
BbixogHas MOWHOCTb, BT Paux 100
BxogHast MOLWHOCTb, MBT Poy 40
MowHocTb, noTpebnsemas P 350
oT ceTn 220 B 50 'y, BT
KCB Bxofa e 15
OTHOCUTENbHBIV YPOBEHb 2-11

o a -40
1 3-1 rapMOHMWKUN OCHOBHOTO e 40
koneGanus (P, = 100 BT), 4B Crapus :
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YCUNTUTENWN MOWHOCTMN

YM2732-300

NabopaTopHbLIN YCUANTENb MOLLHOCTH

OMUCAHME:

I'Ipe,u,Ha3Haqu ansa pa6OTbI B na6opaTopr|x ycnoBuax B COCTaBe
TEXHONOIMYeCKNX, Hay4HbIX, NPON3BOACTBEHHbLIX N MHBIX YCTAHOBOK.

NPEAE/NIBHO AONYCTUMBIE NMAPAMETPbI:

MakcumanbHo gonyctumbii KCB

K. U
Harpysku npu Bcex a3oBbIx yrnax* CT.7H
MaKcuManbHO gonycTumas t
TemnepaTypa oKpyxatolLeii cpeppl, °C A
MUHMManbLHO gonycTumas t
Temnepatypa cpegsl, °C CMIN

ANEKTPUYECKUE NMAPAMETPbI
NPU NPUEMKE N NOCTABKE:

He MeHee He 6onee

Pabounit gnanasoH yactot, Mly, Af 270 330
KoadbduumeHT ycnnenus
no MowHocTH (PBbix =300 BT), Kp 50
ab
ny6uHa perynmpoBku
KoadduumeHTa ycunenus, ab AK, 20
BbixogHas MOWHOCTb, BT Paux 300
BxopHas MOLWHOCTb, MBT Pay 3
MowHocTb, noTpebnsemas p 950
oT ceTn 220 B 50 'y, BT
KCB Bxoga crUsx 15
OTHOCUTENbHBbIV YPOBEHD 2-1

o a -40
1 3- rapMOHMKM OCHOBHOIO leps 40
konebaHwus, ob Rrapus -
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OT/IMNMUTENIbHBIE
OCOBEHHOCTMU:

» MowHocTb: go 300 BT

» BxogHow CBY-pa3bem: Tun Il
(rHe3mo)

* BoixogHoM CBY-pasbem

s BctpoeHHas cucrtema
NPUHYANTENBHOIO BO3AYLLUHOIO
OXNaXKaeHus

» Macca: He 6oniee 20 Kr

« FabapuThbl: 485x360x88 MM

COEPbI MTPUMEHEHUA:




OT/INNMUTENIbHbIE
OCOBEHHOCTMU:

» MowHoCTb: A0 2 KBT

» BxogHow CBY-pa3bem: Tun llI
(rHe3mo)

* BoixogHo# CBY-pa3beM: Tmn
7/16 (rHe3g0)

« BcTpoeHHas cucrtema

MPUHYAUTENBHOIO BO3AYLIHOIO

oXnaxmaeHus

» Macca: He 6osiee 17 Kr

+ FabapuThbl: 435x380x88 MM

COEPbI MPUMEHEHUA:

YM145155-2K

nabopaTopHbIN YCUINTENTb MOLLHOCTM

OMNCAHME:

MpepHasHayeH gns paboTbl B 1abOpaTOPHbIX YCIOBUSX B COCTaBe
TEXHOJIOTUYECKHMX, HayYHbIX, TPON3BOACTBEHHbIX U UHBIX YCTAHOBOK.

NPEAE/IbBHO AONYCTUMBIE NAPAMETPbI:

MakcrmanbHo gonycTumbiin KCB

K, U 2
Harpy3km npu scex asosbix yrnax” T 7H
MakcrManbHo ponyctamas . e 135
Temnepatypa okpyxatoLlen cpepl, °C
MWHWUManbHo fonycTumas ¢ 5
Temnepatypa cpegpl, °C CMIN

P =2000 BT, T,=1MC

BbIX 1

ANEKTPUYECKUE NAPAMETPbDI
NPU NPUEMKE U NOCTABKE:

He MeHee He 6onee

Pabounit ananasoH YacToT, Ml Af 1450 1550
KoarUMEHT ycuneHws 0
no mouwHoctu (P, =2000 BT), ab Ky
TnybviHa perynmpoBKu AK, 10
Ko3thduumeHTa yeunenus, b P
/IMnynbcHas BbIXOAHAS MOLHOCTb
npu (t,=1 mc, Q=8), Br P 2000
IMNynbCcHasa BXo4Has MOWHOCTb, BT Pex 120
MolHocTb, noTpebnsemas p 750
ot ceTn 220 B 50 'y, BT
KCB Bxopia Kerum 2
OTHOCKTENBHBIN YPOBEHb 2-11

o a -40
1 3-M rapMOHMKM OCHOBHOIO I
KonebaHus, 16 Qapus
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YM145155-200

nabopaTopHbIN YyCUANTENb MOLHOCTH

OMNCAHME:

MpegHasHayeH Ans paboTbl B 1abopaTOPHbLIX YCIOBUSX B COCTaBe
TEXHOJIOTMYECKUX, HAYYHbIX, MPON3BOACTBEHHBIX U UHbIX YCTAHOBOK.

NPEAE/NIBHO AONYCTUMBIE NMAPAMETPbI:

MakcrmansHo gonycTumbin KCB

Harpy3K1 Npu Bcex hasosbix yrax® Ker Vs 2
MaKCMManbHO 4ONyCTUMast t .
TemnepaTypa oKpyxarollel cpepl, °C e
MVHWMaNbHO AOMYCTHMAs

o t +5
Temnepatypa cpeapl, °C CMIN

P =200BT,T,=1MC

BbIX U

ANEKTPNYECKUE NMAPAMETPbI
NPU NPUEMKE N NOCTABKE:

He MeHee He 6onee

Pabounit grmanasoH YyacToT, My, Af 1450 1550
KoaddrumeHT ycrnerns 46
no mowHoctu (P, ., =200 BT), n6 K
TnybuHa perynnpoBKu AK 15
KoachduumerTa ycunenns, ab P
VIMNynbCHas BbIXO4HAS MOLWHOCTb P 200
npw (1,71 mMc, Q=8), BT BbiX
MIMnynbcHas BXoAHas MOWHOCTb, MBT Pax 5
MolwHoCTb, noTpebnsemas p 350
oT ceTn 220 B 50 'y, BT
KCB Bxoaa Kove 2
OTHOCUTENbHbIV YPOBEHb 2-11

o a -40
13- rapMOHMKN OCHOBHOTO 2
KonebaHus, A6 Arapus
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OT/IMNMUTENIbHBIE
OCOBEHHOCTMU:

» MowHoCTL: 0o 200 BT

» BxogHow CBY-pa3bem: Tun Il
(rHe3mo)

* BoixogHow CBY-pasbem: Tun Il
(rHe3po)

s BctpoeHHas cucrtema
NPUHYANTENBHOIO BO3AYLLUHOIO
OXNaXKaeHus

» Macca: He 6bonee 17 Kr

« FabapuThbl: 435x380x88 MM

COEPbI MTPUMEHEHUA:




OT/INNMUTENIbHbIE
OCOBEHHOCTMU:

» MowHocTb: fo 300 BT

YCUANTEAN MOWHOCTMN

YM120140-300

NabopaTopHbLIN YCUANTEND MOLLHOCTH

OMNCAHUE

MpepHasHayeH ans paboTbl B N1abOpaTOPHLIX YCIOBUSX B COCTaBe TEXHONO-
rMYECKUX, Hay4YHbIX, MPOU3BOACTBEHHbIX U UHbIX YCTAHOBOK.

YCUNTUTENWN MOWHOCTMN

YM120140-2K

NabopaTopHbLIN YCUANTENb MOLLHOCTH

OMUCAHMUE

MpegHa3HayeH s paboTbl B 1abOpaTOPHbLIX YCIOBUSX B COCTaBe TEXHOMO-
FMYECKUX, HAYYHbIX, MPON3BOACTBEHHBIX U UHbIX YCTAHOBOK.

OT/IMNMUTENIbHBIE
OCOBEHHOCTMU:

» MowHoCTb: fo 2 KBT

» BxogHow CBY-pa3bem: Tun llI
(rHe3mo)

» BxogHow CBY-pa3bem: Tun Il
(rHe3mo)

« BoixogHon CBY-pasbem: Tun llI * BoixogHo# CBY-pasbeM: TMn

(rHe3mo)

« BcTpoeHHas cucrtema

MPUHYAUTENBHOIO BO3AYLIHOIO

oXnaxmaeHus

» Macca: He 6osiee 17 Kr

+ FabapuThbl: 435x380x88 MM

COEPbI MPUMEHEHUA:

NPEAE/IbBHO AONYCTUMBIE NAPAMETPbI:

NPEAE/NIBHO AONYCTUMbBIE NMAPAMETPbI:

MakcrmanbHo gonycTumblii KCB

Harpysku Npu Bcex hasosbix yrnax* Ker Uy 2
MaKcUMasibHO AOMyCTUMas t .
TeMnepaTypa oKpyxatoLieii cpefpl, °C CMAX
MUHUMambHO AOMYCTUMAs!
o t +5
Temnepatypa cpeasl, °C cHIN
*Poyy =300 BT, T,=1MC

ANEKTPUNYECKUE NAPAMETPbI
NPU NPUEMKE U NOCTABKE:

Pabounii gnanasoH yactoT, My, Af 1200 1450
KoapduumeHT ycunenus
no mowHoctu (P, ., =2000 BT), K 42
nb
rny6uHa perynnpoBku AK 15
koacdhdumLmeHTa yecunenus, ab ve
VIMnynbcHas BbIxogHasi MOLL- p 300
HocTb npw (T,=1 Mc, Q=8), BT BbIX
MiMnynbcHas BxogHasi MOLL-
P 15

HOCTb, BT BX
MowHoCTb, NoTpebnsiemas p 350
oTcetn220B50 'y, BT
KCB Bxoga . 2
OTHOCUTENbHBIV YPOBEHb 2-11

o a -40
1 3-1 rapMOHMWKMN OCHOBHOTO e
KonebaHus, nb Qapuz
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MakcumanbHo gonyctumbiii KCB

Harpy3Ku npu Bcex hasosbix yrnax* Ker Uy 2
MaKCUMasbHO AOMyCTUMas! t 435
TeMmnepaTypa oKpyxalolLieii cpefpl, °C CMAX
MUHMManbLHO fOMyCTUMas

o t +5
TeMnepaTypa cpeppl, °C cHi

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

BbIX U

ANEKTPUYECKUE NAPAMETPbI
NPU NPUEMKE N NOCTABKE:

He MeHee He 6onee

Pabounii guana3oH yacToT, MIy, Af 1200 1450
KoadduumeHT ycnnerus no 12
mowHoctw (P, ., =2000 BT), Ab Kee
[ny6uHa perynnuposku AK, 10
KoadduumeHTa ycunenus, ab P
VIMnynbcHas BbIXOAHAs MOLL-
HoCTb npw (T,=1 mc, Q=8), BT Peu ALY
VMimMnynbcHas BxogHas P 120
MOLWHOCTb, BT BX
MouwHocTb, noTpebnsemas p 750
oT ceTn 220 B 50 'y, BT
KCB Bxoga Kervex 2
OTHOCUTENBHBbIV YPOBEHD 2-1A

= a -40
1 3-i rapMOHUKN OCHOBHOTO g2
KonebaHus, b Qapus
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7/16 (rHe3m0)

s BctpoeHHas cucrtema

MPUHYAUTENBHOIO BO3AYLIHOIO

ox/laKaeHUs

» Macca: He 6bonee 17 Kr

« FabapuThbl: 435x380x88 MM

COEPbI MPUMEHEHUA:




OBPA3OBATE/IbHbBIE MPOTPAMM bl

A0 <HUNIT» AKTUBHO PASBUBAET
COTPYAHUYECTBO CBbICLUNMHU
YYEBHbBIMU 3ABEQEHUAMU POCCUN

CogeincTBue ABYCTOPOHHUM Hay4YHbIM M 06pa3oBaTe/ibHbIM KOHTaKTaM, OCyLLEeCT-

B/IeHNE HAaYy4YHO-TEXHUYECKUNX MepOI'IpI/IﬂTI/Il‘;I N COBMECTHbIX UCCnepoBaTesibCKUX
NMPOEKTOB — NPUOPUTETHDbIE HalNMpaB/1€eHNA Hallero CoTpygHn4yecTBa.

OCHOBHbIMU LIENSIMU HALUEA COBMECTHOM
PABOTbI ABNAIOTCA:

> 06MeH OMbITOM BbICOKOKBaNNPULUPOBAHHbIX
CNeunanncToB Aas MpOBEAEHUSI YYeOHbIX 3aHATUIA
W Hay4HbIX WCCMEAOBaHMA NO MEPCNEKTUBHbBIM
HanpaBfeHUAM HayKU U TEXHUKMK;

P npoBefeHne COBMECTHbIX Hay4YHbIX MEPOMPUATUI
(koHhepeHL M, BbICTABOK, CEMUHAPOB 1 T.A.);

> npoBefeHne COBMECTHbIX Hay4YHO-MUCCNef0BaTe lb-
CKMX U1 OMbITHO-KOHCTPYKTOPCKUX paboT Mo nepcrek-
TUBHbIM HAMPABIEHUAM HaYKU U TEXHWKM;

P npefocTaBneHNE BO3MOXHOCTU MCMOJb30BaHUS
HeobxoanMbIx B 06pa3oBaTe/IbHOM NPOLLecce 3/1EMEH-
TOB KOMMOHEHTHOM 6a3bl, a TaKxe gpyroro obopyao-
BaHWS O/19 NPOBefeHNs UCCNef0BaHNA Npu obyye-
HWUW Ha NPAKTUYECKNX 3aHATUSAX.

Mbl YBEPEHbI, YTO COBMECTHbDIE
YCUNUA NOCNYMAT BSAUMHOMY
HAYYHOMY OBOTALLEHUIO A
MPOrPECCMBHOMY PA3BUTUIO OTPACITU.

B HacTosLLee BpeMsi OCHOBHbIM MapTHEPOM MO pea-
nu3auum MHOPMaLMOHHO-06pa3oBaTesNIbHbIX
nporpamm siensierca 000 «HMN®P BekTop».

CTOUT OTMETUTb, YTO 60/IbLIMM NHTEPECOM MOJb3Y-
eTca obyyvatowmin kypc «MpoeKkTupoBaHue undpo-
BbIX CUCTEM YNpPaBIEeHUS».

[ns opraHnsaumm 3aHATUN Ha 6a3e NoCTaBASIEMbIX
AO «HUMN3IT» KOMMNNEKTOB pa3paboTaHo crewunanb-
Hoe yyebHoe nocobue «[paKTUYECKU Kypc Mu-
KPOMpOLECCOPHON TEXHUKM Ha 6a3e NpoLEeCcCOpHbIX
anep ARM-Cortex-M3/M4/M4F». NMocobre NocBsLLEHO
BOMPOCaM annapaTHOM apXMTEKTYpbl, 0COBEHHOCTEN
NPUMEHeHUsl, NPOrpaMMMPOBaHUS U OTIALKN OTe-
YeCTBEHHbIX MWKPOKOHTPOJI/IEPOB MPOU3BOACTBA
AO «<HUNIT».

HaLI,VIOHaJ'IbeIM nccnegoBaTesibCKUM yHUBEPCUTE-
TOM «M3W» Ha 6a3e VectorCARD roToBsATCS y4ebHble
nocobus no gucumnanHam «MnKponpoLEeccopHble
CPeACTBa B 3/1eKTPONpUBOAE», <MUKponpoLeccop-
Hasa TEXHWKa B 3/IEKTPONpuBOLE» N pEKOMEHJaunn
MO KypCOBOMY MPOEKTUPOBAHMIO B paMKax AUCLMMNN-
Hbl «CUCTEeMbl yipaBAeHWs SNEeKTPONPUBOAOBY.

AO «HUWNST»

YT06bI y3HATH OOMbLLE, NOCETUTE Halll OPULIMANBHbIA CANT: WWW.niiet.ru
WAV MOAMULIMTEC Ha HAC B COLMANbHbIX CETSIX.
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AO «<HUN3T»

Ten.: +7 (473) 222-91-70

Ten./dakc: +7 (473) 226-98-95

www.niiet.ru, niiet@niiet.ru

Poccus, r. BopoHex, yn. Ctapbix BosiblueBnKOB, 4. 5.



