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KaTanor coaepuTt nuHbopmaLuto o HoBbix paspaboTkax AO «HUNIST»
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[laHHble B KaTanore aktyanbHbl Ha |l kBapTan 2024 roga.
C 6osiee noapo6bHON MHDOPMALIMEN Bbl MOXETE
03HAKOMUTbLCS HA 0L MANBLHOM canTe: Www.niiet.ru



MUKPOKOHTPONNEPSI

K1946BK035

ManorabapuTHbIii 32-pa3psigHbIN MUKPOKOHTPONNEP
c nepudepven, cneunanm3npoBaHHOM NOg 3aaum
ynpaB/eHu s 3/1eKTPONpPUBOAOM

TEXHUYECKUE XAPAKTEPUCTUKMN:

» [poLeccopHoe 8apo C NPOM3BOANTENLHOCTbIO 125 DMIPS;
» YeTblpexkaHanbHbIl 12-pa3pagHbii ALM;

» OfMH NopT nocnegoBaTenbHoOro nHTepderica SPI;

» Tpu mopyns WNM;

» CcTeMa oTnagku ¢ nHtepdeicamm JTAG n SWD;

» YeTblpe 32-pa3psaHbIX TaliMepa;

» Mopgynb CAN ¢ gBymMs nopTamu BBOAA-BbIBOAA.

OBJIACTb NPUMEHEHUSA:

CpepncTBa M3MepeHuii, CBA3u, HabogeHns, 6e3onacHocTy,
aBTOMaTM3auus NPOM3BOACTBA, MEANLIMHA, SHEPreTUKa,
NPOMbILWIEHHOCTb, B TOM YIC/IE 3/1IEKTPONPUBOL.

Takxe npumeHseTcs B cuctemax MBJI, ak3ockeneTtax, MMHUATIOp-
HbIX UHTENNEKTYaNbHbIX laT4MKaX, B MOPTaTMBHON HOCUMOW anna-
paType v npubopax, UMEIOLLMX XKECTKNE OrPaHNYEHNS MO COOTHO-
WeHnto bbicTpoaeicTBMe/noTpebaseMas MOLWHOCTb/CTOMMOCTb.

MUKPOKOHTPONNEPBI

K1946BM014

8-paspsagHas MUkpo-3BM c RISC-apx1TeKTypon 1 NamsTbio
Tuna Flash. MMKpOKOHTpONIep MMEET paclUMPEHHbIN
TeMmnepaTypHbI PEXMUM OTHOCUTENIbHO aHasora,
BbICOKOMPOW3BOANTENbHbIN, HU3KOMOTPEHASAOLLMIA

TEXHUYECKWUE XAPAKTEPUCTUKN:

» TakToBas YactoTta 8 MI'y Ana HanpskeHnsa nuTaHua 3,3 B + 10%);
» TakToBas YactoTa 16 MI'y ana HanpsxeHua nuTanma 5,0 B + 10%;
» [1Ba 8-pa3psigHbIx TaMepa/cyeTunKa;

» 16-pa3psgHblil TaliMep/cHeTUnK;

» 3 nocnegoBaTeNbHbIX NOPTa BBOAA/BbIBOAA;

» 10-pa3psgHbii 8-kaHanbHbIN AL,

» 4 KaHana 6noka LLIM;

» CTopoxeBol Taimep (WDT);

» 6 PEXXMMOB NOHWXEHHOTO 3HEpronoTpebneHus;

» AHanoroBbIN KOMMNapaTop.

OBJIACTb NPUMEHEHUSA:

Mukpocxema K1946BM014 MOXET NPUMEHATLCA B CMCTEMAX yNpas-
neHusi obopyfoBaHMEM, POBOTOTEXHUKE; (DYHKLMOHaNbHbIX pas-
pSiBHO-3apsiAHbIX YCTPOWCTBAX C MPOrpaMMUPOBAHNEM; CIOXHbIX
AMCTaHLMOHHbIX CUCTEMAX YNPaB/EeHUS; CETEBbIX YCTPOWCTBAX; Obl-
CTPOAEVCTBYIOLMX CUCTEMAX AN Nepefadn n 06paboTKu faHHbIX;
CIOXKHOW 6bITOBON TEXHMKE; YCTPOWCTBAxX BBOfAA U OTOBpaxeHus
nHdopmaummn ¢ Tay-ckpuHamm (Touch-screen) u gpyrux MHoro-
(bYHKUMOHANBHbIX yCTPONCTBAX.




OMUCAHMUE:

MpepcTaBnseT cobon
NMOCTPOEHHbIV Ha 6a3e
SAPa apXMTEKTYPbI
RISC-V 32-pa3psgHblii
MUKPOKOHTpO/IEp

C BHYTPEHHeN
3HEproHesaBUCHUMOM
namsTbio,
MHOroKaHanbHbiM AL,
KpunTorpacbunyeckum
COMpPOLIECCOPOM,
nocnepoBaTenbHbIMU
nHTepdericamu,
CUCTEMOMN 3aLUnTbl OT
HeCaHKLMOHUPOBaHHOIO
AOCTYNa U HA3KNUM
TOKOM MoTpebneHuns B
AKTUBHOM pexume n
MaKCKMasbHON YacToTow
pa6oTbl go 80 M.

TakToBas YacToTa Agpa
50 M.

OBJIACTb
NMPUMEHEHNA

CpefCcTBa U3MEpeHU,
6bITOBbIE CHETYMKM
rasa v 31eKTpo3Heprum

aBTOMaTM3auus
NPOM3BOACTBA

* MeguumHa

MUKPOKOHTPONNEPSI

| ”\m
K1921Blrois ?/

32-pa3psgHbliA yNbTpaHU3KOMNOTPebasoWwmin
MUKpoKoHTponnep RISC-V B nnacTnkoBom kopnyce

TEXHUWYECKUE XAPAKTEPUCTUKMN:

» 32-pa3psgHoe LMY co BCTpoeHHbIM MogyneM 06paboTKu KOMaHg,
» C NNaBaloLLen 3anaToN C OAUHAPHOW TOYHOCTbIO (FPU);

» Bnok ynpaBneHus cbpocom 1 cuHxpoHwu3auueit (RCU), nmetowwymin B
cBoeM cocTaBe RC-reHepaTop (1 MI) 1 cuHTe3aTop YacToTsl ¢ PLL;
» Bnok ynpasneHus pexumamm sHepronotpebneHus;

» OcHoBHas Flash-namaTtb o6bemMom 1 M6anT;

» O3Y0 o6bemMoM 256 KbailT;

» 03Y1, nofknto4eHHOe K foMeHy baTapeliHOro nuTaHus,
o6beMoM 64 K6ainT;

» YHUKanbHbIN ID pasmepom 128 6uT;

» 32-KaHasbHbI KOHTPO/I/IEp NPSIMOro AocTyna Kk namstu (DMA);
» Bnok yacoB peanbHoro BpemeHu (RTC) ¢ 6aTapeliHbIM MMTaHUEM,
TaKTUPOBAaHWEM OT BHeLLHero reHepatopa 32,768 K, KOHTponiem
reHepawuvm 1 aBTOMaTUYeCKUM NepexofjoM Ha BHYTPEHHWI reHe-
paTop B cnyyae cboes;

» JaTumK BckpbITUs (Tamper Pin) Ha Tpu BxoAa C NUTaHWEM OT
6aTapeinHoro JOMeHa;

» KpunTorpaduyeckunin conpolieccop, BKAOYatoLWMI reHepaTop
CNy4anHbIX YUCEN, MOAYV BbIYMCIEH NS KOHTPObHOWM CyMMbl
CRC32 n wnposaHus no anroputmam AES 128/256, «Ky3Heumk»,
«Marma», HASH;

» [laT4unK TemnepaTypbl;

» CTOpoXeBoW TamMep;

» HesaBucuMbIl CTOPOXEBOW Talimep;

» OpHO 8-KaHanbHoe 16-pa3pagHoe curma-gensta AL,

» OpHo 8-kaHanbHoe 12-pa3psaHoe AL nocnepgoBaTensHoOro
npubnmxeHus;

» [1Ba aHaN0roBbIX KOMMNapaTopa, NOAK/OYEHHbIX K JOMEHY
6aTapenHoro nuTaHus;

» Tpu 16-pa3psagHbix nopTa BBOAA-BbIBO/A;

» O 1H 32-pa3psgHblii Tanmep;

» Tpy 16-pa3psigHbiX TaiMepa;

» MaTb npnemonepepatynkos UART;

» KoHTponnepbl nHTepdericos: - CAN 2.0B; - USB 2.0 Full speed
(Device);

» OpvH KoHTponnep 12C;

» Tpw koHTponnepa SPI;

» MopT oTnagku JTAG.

MUKPOKOHTPONNEPSI

K1946BK028

32-pa3psgHblii MUKPOKOHTPOJIEP B N1AaCTUKOBOM
Kopnyce, cneLyann3vpoBaHHbIN NOA 3aa4m ynpaBneHus
3N1EKTPONpPUBOAOM

TEXHUYECKUE XAPAKTEPUCTUKMN:

» [poueccopHoe AP0 C NPon3BOANTENLHOCTbIO 250 DMIPS;

» KoHTponnep BHewHen ctatudeckoi namstu (DMA);

» 32-KaHasbHbl1 KOHTPOJIIEP NPSMOTro A0CTYMa K NaMsATH;

» CHTe3aTop YacToTbl Ha ocHoBe PANY;

» BoceMb 32-6UTHbIX TaliMepoB;

» Yacbl peanbHoro BpemeHu (RTC) ¢ 6aTapeliHbIM MMTaHUeM;

» Brok AL (48 kaHanoB, 12 6uT, o 2 M BbIGOPOK Ha KaHa);

» iBaguatb kaHanos LLUVM, u3 KoTopbIx ABeHaguaTh — € NoAaepx-
KO peXKMma «BbICOKOro» pa3pelleHus;

» BoceMb 32-6UTHbIX TaliMepoB;

» YeTbipe MMNYNbCHbIX KBaAPATYpPHbIX EKOAEPa;

» [1BeHagLaTb 16-pa3pafHbIX NocnefoBaTe/bHbIX NopTa
BBO/a-BbIBOAA;

» LecTb nocnegoBaTenbHbIx MHTepdencoB UART (YeTbipe U3 HUX C
nopaepxKon yHKLUMI ynpaeneHns mogemMmom u kogeka UK ceasu
IrDASIR);

» HTepdelic Ethernet 10/100 M6uT/c c nHTepdencom Mil;

» Cuctema otnagku c uHtepdercamm JTAG n SWD;

» [1Ba 1-wire;

» BNOK TPUrOHOMETPUYECKUIA BbIYNCIUTENbHBIN;

» 4-KaHanbHbIN cMrMa-AensTa 4emMoaynaTop;

» BNOK KOHWTYpUpPYyEMBIX TOFUYECKUX S1EMEHTOB;

» FPU;

» ApXuTekTypa 1 cuctema komaHg RISC 32 6uT;

» TakToBasi yactota 200 MIy;

» MamsATb: BcTpoeHHoe O3Y 256 KbanT;

» M3Y (FLASH) 1M6aiT;

» [lononHnTenbHas 3arpysoyHas namsatb (FLASH) 128 kbaiiT;
» [lonoNHNUTeNbHAsA MOMb30BaTeNbCKas NaMaTb AaHHbIX (FLASH)
64+16 KbawnT;

» HuTepdencer: CAN-2,UART-6, SPI-4, 12C-2;

» HanpsbxeHune nutaHus 3,3 B (+5 %) / 1,8 B (5 %).

OMUCAHMUE:

* Paguo31EKTPOHHAadA
oTpacnb

+ ynpaB/eHue
3N1EKTPONPUBOLOM




OMNMNCAHMUE:

MpepcTtaBnsieT coboi
CUCTEMY Ha KpucTanne,
cofiepXallyio ABa
npoueccopHbix sgpa RISC-V
poccuiickol pa3paboTku
(32-6uTa, 32 perucrtpa, co
BCTPOEHHBIM YMHOXUTENEM,
6/10KOM NaBatoLLen

TOYKM, MOAAEPIKKON

DSP vHCTpyKLuK,
OTNIaAYMKOM) C YacTOTOM

10 204 MI'L; BCTPOEHHYIO
3HeproHe3aBUCHMYHO NaMSAThb
06beMoM 4 MBalT, WMPOKUIA

Habop yHMBepcanbHbIX

1 CNeLyan3npoBaHHbIX
YCTPOWCTB 1 NepUdEPUNHBIX
NHTEpeCcoB.

OBJIACTb
NMPUMEHEHUA

« ACYTN

* MHOYCTPUanabHble
cucTembl

MUKPOKOHTPONNEPSI

| ”\\w‘&\
K1921BI'1T "‘m‘/

[ByxbsigepHbIN 32-paspsgHblin KoHTponnep ans ACY TIl
W MHBYCTPUANbHbIX CUCTEM

TEXHUWYECKUE XAPAKTEPUCTUKMN:

» [1Ba npoLeccopHbix sigpa RISC-V 32-6uTa, 32 pernctpa, ¢ BCTpo-
€HHbIMW YMHOXUTE/eM, 6I0KOM MnaBatoLLeit TOYKM, NOoAAEPIKKON
DSP MHCTpYKLMiA, 0OTNag4nKoMm (C TAP-KOHTPONNEpOM U MHTEp-
dencom JTAG);

» 32-KkaHanbHbIi DMA KOHTponnep obLero HasHaveHus;

» KoHTponnep BHewHew namatu (EMC), nogaepxusatowuii SRAM,
ROM, NOR Flash 1 SDRAM;

» OnepaTuBHyto NamsaTb SRAM gaHHbIX 06beMoM 512 KBaliT;

» Flash-namsTb nporpamm o6bemom 2048 KbaiiT;

» Monb3oBaTtenbckas Flash o6bemMom He MeHee 8 K6aliT;

» iHTepdelic BBoga-BbIBOAa 0bLero HasHavyeHus GPIO;

» YeTbipe 32-pa3psAAHbIX MynbTUhYHKLMOHaNbHbIX TaiMepa C
nogaepxkon PWM;

» YeTbipe 16-pa3psAHbIX MybTU(hYHKLMOHANbHbIX TallMepa C
nogaepxkon PWM;

» Yacbl peanbHoro BpemeHun RTC ¢ 6aTapeiHbiM MUTaHKEM C
TaKTUPOBaHWEM OT BHellHero reHepatopa 32,768 KI'L, KOHTposiem
reHepawuumn 1 aBTOMaTUHeCKUM NepexofjoM Ha BHYTPEHHWI reHe-
paTop B c/iyyae cboeB;

» Bnok yckopeHwus kpunTtorpadum, BKOYaOLWWIA reHepaTop ciy-
yaiHbIx Yncen (TRNG), MOAynv BbIYMCIEHUS KOHTPObHOW CyMMbl
CRC32 v wndpoBaHus no anroputmam AES 128/256, KysHeuuk,
Marma, HASH;

» [1Ba nopTa nocnefosaTenbHoro nHtepderica Quad SPI;

» LecTb noptos UART;

» [iBa nopta SPI;

» [1Ba KOHTponnepa uxHtepderica 12C/13C;

» BocbMyKaHanbHbIv 12-6MTHbIN AL,

» [IBeHaguaTupa3pagHbii LA

» YeTbipe aHanoroBbIx KOMMNapaTopa;

» [1Ba nopTta USB 2.0/3.0 Full speed, Host/Point c uHTerpupoBaH-
HbIM Mogynem PHY;

» nHTepdeic Ethernet 10/100/1000 ¢ UHTErpuUpPOBaHHbLIM MOAYNEM
PHY (KonnyecTBO MOPTOB yCTaHABNVMBAETCS Ha 3Tane TeXHNYEeCKo-
ro NPOeKTUPOBaHUS);

» [1Ba nopta nHtepdeiica CAN;

» [1Ba nopTa uHTepdeiica 12S;

» [1Ba nopTa uHTepdeiica ISO7816;

» [laT4vK TemnepaTypbl.
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| ..\\“m MUKPOKOHTPONEPbI
W K1921Br3T

YHUBepcanbHbIVi 3HeproadheKTUBHbIN 32-pa3psigHbIN
MUKPOKOHTpPOsINEp ¢ hyHKLUUSAMU yNpaBneHus
ABUraTensimu

TEXHUYECKUE XAPAKTEPUCTUKMN:

» MukponpoueccopHoe sigpo RISC-V 32-6uTa, 32 peructpa, ¢
BCTPOEHHBIMW YMHOXMUTeNeM, 6/I0KOM MiaBatoLLeit TOYKK, oTnaa-
4mkoM (c TAP-koHTponnepoMm n uHtepdericom JTAG);

» 24-KaHanbHbI DMA KoHTponnep obLiero Ha3HayeHus;

» KoHTponnep BHewHel namatu (EMC), nogaepxuBatowwnii SRAM,
ROM, NOR Flash n SDRAM;

» OnepaTtuBHasi namsaTb SRAM faHHbIX 06bEMOM 256 KbaiT;

» Flash-namatb o6bemMom oT 1 MBaiiT;

» WHTepdeiic BBofa-BbIBOga 06LLero HasHayeHus GPIO;

» YeTbipe 32-pa3psaHbIX MyNbTUDYHKLMOHANBHbIX TaliMepa;

» [eBsTb Mogynew LUNM, lwecTb U3 KOTOPbIX NOAAEPKMBAIOT
PEXWM BbICOKOTO paspelleHnst (BO3MOXHOCTb U3MEHEHUS A/n-
TENIbHOCTW UMMYNIbCOB Ha BEJIMYNHY MEHEe NeproAa TaKTOBOTO
curHana);

» [1Ba MMNYNbCHbIX KBaApPaTYPHbIX AeKofepa, NCMoNb3yeMbIX ANs
06paboTKMN CUrHANOB AATUYMKOB MOJIOXEHUSI POTOPA B BbICOKO-
NpOV3BOANTENbHBIX CUCTEMAX A/ ONpefeneHNs MONOXKEHNS,
HarnpaBs/leHNs U CKOPOCTU BpalLeHuns;

» LlecTb Mopynen 3axBaTa/cpaBHeHUS;

» Yacbl peanbHoro BpemeHu RTC ¢ 6aTapeiHbIM MMTaHUeM C
TaKTUPOBAHMEM OT BHELLIHero reHepaTtopa 32,768 K, KOHTponem
reHepaLmu v aBTOMaTUYECKUM NePEXOOM Ha BHYTPEHHUI reHe-
paTop B cnyvae cboes;

» Bnok yckopeHus kpunTtorpaduu, BKIOYaoLWmii reHepaTop Ciy-
YariHbIx yncen (TRNG), Moaynv BblYMCNEHNS KOHTPOIbHOWM CyMMbl
CRC32 1 wndposaHus no anroputMam AES 128/256, KysHeuuk,
Marma, HASH;

» YeTbipe nopTa SPI;

» WecTb nopToB UART;

» MopT QSPI;

» [1Ba KOHTponnepa uHTepdeiica 12C;

» 24-KaHanbHbIM 12-6UTHbIN ALLM;

» Tpu aHanoroebix KOMNapaTopa;

» MopT USB 2.0 Full speed, Host/Point c nHTerpupoBaHHbIM
mogynem PHY;

» WHTepdelic Ethernet 10/100/1000 ¢ UHTErpupoBaHHbLIM MOAY-
nem PHY;

» [1Ba nopta nHtepdeiica CAN;

» [1Ba nopTa nHTepdeica ISO7816;

» [laTyMK Temnepatypbl.

OMUCAHMUE:

MpepcTaBnseT cobon
CUCTEMY Ha KpucTanne,
copiepKalLLyto
yHUBepCcanbHoe
32-pa3psigHoe
npoL,eccopHoe a4po
apxuTeKTypbl RISC-V
poccuinckoin pa3paboTku
(32-6uTa, 32 peructpa,
CO BCTPOEHHbIM
YMHOXWTeNnem, 610kom
nnaBaloLLen TOYKH,
OTNaAYMKOM), YaCTOTOMN
£0 120 MI'L; BCTPOEHHY0
3HEeproHe3aBNCUMYO
namsTb o6beMom 1
M6aiT, Wrpokuii Habop
YHUBEPCANbHbIX U
crneuvanusMpoBaHHbIX
nogA 3agayv ynpaBneHus
nBuraTensiMu 6,10K0B 1
NHTEpENCoB.

OBJIACTb
NMPUMEHEHUNA

« ynpaBnexHue
aBuraTensmMm




OMUCAHMUE:

MpepcTaBnseT cobon
CcUCTEMY Ha KpucTanne,
copiepxalLyto
YHUBEpCanbHoe
32-pa3psgHoe
npoLeccopHoe apo
apxuTekTypbl RISC-V
POCCUINCKON pa3paboTKm
(32-6uTa, 32 peructpa,
CO BCTPOEHHbIM
YMHOXUWTENEM,

610KOM NNaBaoLen
TOYKM, OT/IaAYNKOM);
BCTPOEHHY0
3HeproHe3aBUCUMyO
namsTb 06 beMoOM

512 K6awT, Habop
YHUBEPCANbHbIX U
CMeunann3npoBaHHbIX
6/10KOB 1 MHTepdecoB.

OBJIACTb
NMPUMEHEHNA

¢ NOPTaTUBHbIE
CUCTEMDbI

MUKPOKOHTPONNEPSI

v\\m
K1921Br5y m@&

YHUBepCcanbHbIV 32-pa3psifHbli MUKPOKOHTpOEp As
MOPTaTUBHbBIX CUCTEM

TEXHUWYECKUE XAPAKTEPUCTUKMN:

» MukponpoueccopHoe sippo RISC-V 32-6uTa, 32 peructpa, ¢
BCTPOEHHbIMU YMHOXUTENEM, 6/TOKOM MaBatoLLe TOYKK, oTnaa-
4mkoM (c TAP-KoHTponnepom u uHtepdericom JTAG);

» 16-kaHanbHbIi DMA KOHTponnep obLiero HasHayeHus;

» OnepaTtuBHas namsTb SRAM gaHHbIX 06bemMoM 16 KbawT;

» Flash-namaTb o6bemom 64 KbawT;

» WHTepdelic BBofa-BbIBOAa 0bLLero HasHaveHus GPIO;

» YeTblpe 32-pa3psAHbIX MyNbTU(DYHKLMOHANbHbIX TaliMepa;

» Tpu gByxKaHanbHbix 610kKa LLNM;

» WMnynbCcHbI KBagpaTypHbIv Aekogep QEP;

» Tpu 6noka 3axBaTa ECAP;

» Yacbl peanbHoro Bpemeru RTC ¢ 6aTapeiiHbIM MUTaHUEM C
TaKTUPOBAaHWEM OT BHeLLHero reHepatopa 32,768 K, KOHTponiem
reHepawuvm 1 aBTOMaTUYeCKUM NepexofjoM Ha BHYTPEHHWI reHe-
paTop B cnyyae cboes;

» MNopT SPI;

» KoHTponnepa uHtepdetiica 12C;

» YeTblpexkaHanbHbI 12-6UTHbIM ALM;

» [lBa nopta UART;

» [Ba nopta nHtepdeiica CAN.
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MUKPOKOHTPONNEPSI

“"“‘/ K1921Br7y

ManoBbiBOAHOM 32-pa3psigHblii MUKPOKOHTpoONep AnA
|0T 1 yCTPOICTB CEHCOPUKU

TEXHUYECKUE XAPAKTEPUCTUKMN:

» YHMBepcanbHoe 32-pa3pagHoe NpoLeccopHOe AP0 apXUTEKTYPbI
RISC-V SRC4 ¢. Syntacore (32-6uTa, 32 peructpa, Co BCTPOEHHbIM
YMHOXWTENeM, 6/I0KOM MaBatoLLEei TOUYKK, OTIAAYMKOM) C HaCTOTOw
paboTbl fo 120 MIy;

» 24-KaHanbHbIli DMA KOHTpoNep o6Lero HazHaYeHUs ¢ NoaAepPX-
KOW onepaLmii nepecbinku nepudepus-SRAM;

» KoHTponnep BHewwHen namstv (EMC), noggepxusatowymin SRAM,
ROM, NOR Flash n SDRAM;

» OnepatuBHas NamsaTb SRAM flaHHbIX 06bEMOM 256 KBaiT ¢ nog-
pepxkon ECC;

» Flash-namsaTb nporpamm o6bémom 1 M6anT ¢ noggepxkon ECC n
BbI30BOM MpepbIBaHNS MO OKOHYaHWM OnepaLuii 3anncn/cTupaxue;
» Flash-namsaTb faHHbIX 06beMoM OT 32 KbanT;

» VHTepdelic BBOAa-BbIBOAA 06LLero HasHaveHus GPIO;

» LlecTHaguaTb 32-paspsaHbIX MyNbTUMDYHKLMOHANbHbIX TaiMepa
c nopaepxkon PWM 1 pexxuma 3axBata;

» [leBATb ABYXKaHanbHbIX Mogynen LLNM;

» LLlecTb MOpyneV 3axBaTa/cpaBHeHUS;

» [1Ba MMNYNbCHBIX KBagPaTYPHBbIX fieKofepa, UCMosb3yeMbiX Ans
06paboTKM CUrHaNOB AATHUKOB MOIOXEHNS POTOPA B BbICOKOMPOU3-
BO[MTENbHbIX CUCTEMaX A/15 ONPeAeNeHs NONOXeHUS, Hanpaee-
HVS ¥ CKOPOCTM BpaLLeHust;

» Bnok yckopeHus kpuntorpacum, BKNOYaIOLLMIA reHepaTop ciy-
YanHbIx ymcen (TRNG), Mogynu BbIYUCNEHUS KOHTPOBHOW CYMMbl
CRC32 v wndposaHmus no anroputmam AES 128/256, KysHeuuk,
Marma, HASH;

» lMopT nocnepoBatenbHoro MHTepderica Quad SPI;

» LLlectb noptoB UART, yeTbipe nopta LIN, 4eTbipe nopTta SPI;

» [1Ba koHTponnepa uHTepdeiica 12C;

» Tpy opvHagLaTKaHanbHbIX 12-6MTHbIX AL,

» Tpu aHanoroBbIX KOMMapaTopa ¥ AABa kaHana 12-6uTHbix LIA;

» MopT USB 2.0 Full speed, Host/Device ¢ MHTerpvpoBaHHbIM
mopynem PHY;

» MopT nHTepdeiica Ethernet 10/100/1000 ¢ UHTErpUPOBaHHBIM
mogynem PHY;

» LecTb nopToB nHTepdeiica CAN;

» [laT4vK Temnepartypbl;

» lMopTbl BBOAA BbIBOAA;

» Kopnyc QFP-208.
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OMUCAHMUE:

MpepcTaBnseT cobon
CUCTEMY Ha KpucTanne,
copiepKalLLyto
yHUBepCcanbHoe
32-pa3psigHoe
npoL,eccopHoe a4po
apxuTeKTypbl RISC-V
poccuinckoin pa3paboTku
(32-6uTa, 32 peructpa,
CO BCTPOEHHbIM
YMHOXUTENeMm,
610KOM NnaBatoLLen
TOYKM, OTNIAZUYMKOM);
BCTPOEHHY0
3HEeproHe3aBNCUMYO
namsTb 06beMOM

512 K6awT, Habop
YHUBEPCANbHbIX U
CMeuuann3npoBaHHbIX
nogA 3agayv ynpaBneHus
pBuratensiMv 610KoB u
NHTEpENCoB.

OBJIACTb
NMPUMEHEHNA

« |oT n ycTponcTaea
CEeHCOPVIKM




OBJIACTb
NMPUMEHEHNA

[pUMeHsI0TCS B LUIMPOKOM
CMEeKTpe n3genui:

B 3apsAAHbIX YCTPONCTBAX
AN Pa3NUYHBIX FafKETOB,

3nekTpomobunen, B cuctemax
ynpasnieHus

aNeKTpoaBUraTensimMu,
cuctemax npeobpasoBaHus
3/1EeKTPUYECKON 3HEeprum
AN aNbTEPHATUBHbIX

NCTOYHUKOB (CONHEYHble
6aTapev, BeTporeHepaTopbl),

cMcTeMax nUTaHus
6eCcrnpoBOfHbIX YCTPOWCTB

N KOCMUYeCKUX annapaTtos,

B PO6OTOTEXHNUKE, B
MELULUMHCKUX U3LENUAX U
MHOrOM f,pyrom

OCHOBHbIE
XAPAKTEPUCTUKN:

* MakcumanbHoO
ONyCTUMOE HampsKeHne
cTok-uctok U, =100 B

« MaKcMManbHbIN

MOCTOSAHHbIN TOK CTOKa | =30A

« ConpoTuBieHne CTOK-NCTOK

B OTKPbITOM COCTOSHUM R,
[0 MOM

CUNOBbIE GAN-TPAH3WUCTOPGI

THI-K 10030/THI-K 100301

» GaN- cM10BOM TpaH3MCTOP A/151 PabOThI B KNHOYEBOM peXUME

» MocTaBnseTca B MeTaniokepammyeckom kopnyce KT-93 nau
nnactmkoBom kopryce DFN8L(8x8)

» BbICTPOE 1 KOHTPONVPYEMOE BpeMsi Criafa 1 HapacTaHus

» ObneryeHHble TpeboBaHUs K 3aTBOPHOMY ApaiiBepy (0T 0 B o 6 B)

NPEARE/IBHO AONYCTUMBIE
SNNEKTPUYECKUE PEXXUMbl 3KCNYATALUN:

MaKcmmanbHO OoNyCTUMOE MOCTOSAHHOe

U 100

3HaYeHMe CTOK-UCTOK, B CHMAKC
MaKcrManbHbIV NOCTOSIHHBIN TOK CTOKa, A lewae 30
MakcumanbHo fonycTumas Temnepartypa

o tﬂ MAKC 150
nepexoga,’C
[nana3soH pabounx Temneparyp, °C oT-55 0 +150
ConpoTMBAEHNE CTOK-UCTOK B OTKPbITOM R 05
coctosHum (U,, =6 B, |, =13 A), MOM Th-K ’

& *pu TeMnepatype
cpeabl 25 °C

HanpsixeHne npo60os CTOK-UCTOK

(U,,=0B, 1,,,=25MKA), B Ve
Moporosoe HanpsikeHue (U, =U, ,
I.=4mA), B U S = Upop 1 1,15 2,7
Tok yTeukm 3aTBopa (U,, =6 B,
U, 0B) mkA " Lyr - 120 300
HavanbHblii Tok cToka (U,, =6 B,
U,,=100 B) MKA lc OB
TennoBoe cONPoOTUB/IEHNE

* o R - 70 -
nepexog-Kopnyc TpaHsucTopa*, °C/Bt Chork
BxogHas emkoctb (U , =100 B, : :
U, =0B, f= 1 Mryy), n® Cy 286
BbixogHas eMKocCTb, Nd C, - 144 -
MNMpoxoaHasa eMKocTb, NP (C - 6 -
3apsp sateopa (U,, =006 B, Q . 68 .
U, =50 B), HKn 3 g
3apsp 3aTBOP — UCTOK, HKn Q,c - 43 B
3apsap 3aTBOp - CTOK, HKn Q,, - 1,7 -
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CUNOBbIE GAN-TPAH3UVCTOPbI

THI-K 20020/THI-K 200200

» GaN- cnnoBol TpaH3MCTOP A/151 paboTbl B K/TOYEBOM peXunme

» [locTaBnseTcs B MeTannokepammnyeckom kopnyce KT-93 nnun
nnactvkoBom koprnyce DFN8L(8x8)

» BbICTPOE 1 KOHTPONVPYEMOE BpeMsi Crafa 1 HapacTaHus

» ObneryeHHble TpeboBaHUs K 3aTBOPHOMY Aparisepy (oT 0 B 7o 6 B)

NPEARENBHO AONYCTUMBIE
SNIEKTPUYECKUE PEXXUMbI 3KCNIYATALUN:

MakcrManbHO gonyctumoe

200
NOCTOSIHHOE 3HAaYeHMe CTOK-UCTOK, B CHMAKC
MaKcuManbHblii MOCTOSIHHBIN TOK I 20
CTOKa, A CMAKC
MakcvmManbHo gonycTumas
o T vak 150
TeMmnepaTypa nepexopa, nepexopaa,’C <
[mnana3oH pabounx Temnepatyp, °C oT-55 10 +150
TennoBoe cONpoTUBEHNE NEPEXOA-
.o R 0,5
Kopnyc TpaH3ucTopa*, °C/BT K
*IMpu Temnepatype
&cpe”gb, prd e 3NEKTPUYECKUE NAPAMETPbI:

HanpsixeHune npo60os CTOK-UCTOK

(U,,=0B, 1, =30MKA),B Y

Moporosoe Hanpskenwue (U, =U.,,

I.=3,5 wA), B = e Unor 1 128 27

Tok yTeuku 3ateopa (U,,= 6B, :

U,, =0B), meA Lyyr 160 350

HavanbHbll TOK CTOKa (U3M=6 B, ~

U, =200 B), MKA leuas o 140

ConpoTusneHne CTOK-UCTOK B

OTKPbITOM COCTOSAHUU (an =6B, Reyone - 94 -

lo,= 14 A), MOM

BxopHasi eMKOCTb (UCM =200B, I ~ 179 B

U,,=0B, f=1Mruy), nd u

BbixogHas eMKoCTb, nd C, - 79 -

MpoxoaHas eMKocTb, NP C, - 6 -

3apsg 3aTsopa (U,, =006 B, Q B 54 R

U,,=50B), HKn 3 ’

3apsp, 3aTBOp — UCTOK, HKn @ - 13 -

3apsp 3aTBOp - CTOK, HKn Q,, - 3,24 -
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OBJIACTb
NMPUMEHEHUNA:

[NpUMeHsI0TCA B LUIMPOKOM
CMeKTpe N3[enuit: B 3apsigHbIX
YCTPOICTBAX ANS PasNUYHBIX
rafKeToB, 3NeKTpoMobunen,
B CMCTEMaX ynpaBneHus
3/1eKTpoABUraTENIMY,
cucTemax npeobpasoBaHus
3MIEKTPUYECKON SHEPTUM NSt
anbTePHATUBHbIX UCTOYHNKOB
(conHeuHble 6aTapewu,
BETPOreHepaTopsl), cucTemMax
nUTaHNs 6ECNPOBOAHbIX
YCTPOWCTB N KOCMUYECKMNX
annapaTos, B pO6OTOTEXHUKE,
B MEANLMHCKMX U3ENNAX U
MHOFOM f,pyrom

OCHOBHbIE
XAPAKTEPUCTUKN:

» MakcumanbHo gonycTumoe
HanpshxeHne CTOK-UCTOK

U,,=200B

« MaKcMMasbHbl MOCTOSIHHbI
TOK cToKa | =20 A

» ConpoTuBNEHNE CTOK-UCTOK B
OTKPbITOM COCTOSIHUN

R =94 MOM

CNOTK




OBJIACTb
NMPUMEHEHNA

[pUMeHsI0TCS B LUIMPOKOM
CMeKTPe N3[enuit: B 3apsigHbIx
YCTPOWCTBAX A5 PasNUYHbIX
rafKeToB, 3NeKTpoMobunen,
B CMCTEMaX ynpaBaeHus
31EKTPOABUraTENMMY,
cuctemax npeobpasoBaHus
3NIEKTPUYECKON SHEPTUM NSt
aNbTePHATUBHbIX UCTOYHNKOB
(conHeuHble 6aTapewu,
BETpOreHepaTopsl), cucTemMax
nUTaHNs 6eCrpoOBOAHbIX
YCTPOWCTB 1 KOCMUYECKMNX
annapaTos, B pO6OTOTEXHUKE,
B MEANLMHCKMX U3AENNAX U
MHOFOM f,pyrom

OCHOBHbIE
XAPAKTEPUCTUKN:

« MakcumanbHo gonycTuMmoe
HanpsKeHKe CTOK-NCTOK

U, =200B

Cl
« MaKcMManbHbI MOCTOSHHbIN
TOoK cToKa | =40 A

« ConpoTuBieHnE CTOK-NCTOK
B OTKPbITOM COCTOSIHUM

R =50 MOM

CNOoTK

CUNOBbIE GAN-TPAH3WUCTOPGI

THI-K 20040/THI-K 200401

» GaN- cMoBoW TpaH3UCTOp 4151 PaboTbl B KIOYEBOM peXxuvme

» MocTaBnsieTcs B MeTannoKepammuyeckom kopnyce KT-93 unu
nnactukoBom koprnyce DFN8L(8x8)

» BbICTPOE 1 KOHTPONVPYEMOe BpeMs criafia 1 HapacTaHus

» ObneryeHHble TpeboBaHUs K 3aTBOPHOMY ApariBepy (o1 0 B go 6 B)

NPEARE/IBHO AONYCTUMBIE
SNNEKTPUYECKUE PEXXUMbl 3KCNYATALUN:

MaKcmmanbHO OoNyCTUMOE MOCTOSAHHOe

u 200

3HaYeHMe CTOK-UCTOK, B CHMAKC
MaKcrManbHbIV NOCTOSIHHBIN TOK CTOKa, A | e 40
MakcumanbHo fonycTumas Temnepartypa

o, tFI MAKC 150
nepexoga,’C
[uana3soH pabounx Temnepatyp, °C oT-55 10 +150
Tennosoe conpoTuBneHne R 05
nepexop-Kkopnyc TpaHsuctopa*, °C/Bt K ’

*I'Ipm Temneparype
3NNEKTPUYECKUE NAPAMETPbI: cpe,qbl 25°C

HanpsixeHne npo60os CTOK-UCTOK

(U,,=0B, 1, =35MmKA), B Ucnmee

Moporosoe HanpsikeHue (U, =U, ,

1= 6 WA), B on ™ S Upop 1 115 27
Tok yTeukm 3aTBopa (U,, =6 B,

U,=08) M m Lyr - 210 400
HavanbHbI Tok cToka (U, =0 B,

U,,=100 B) MKA o lc ) n 140
ConpoTuBAEHNE CTOK-UCTOK B

OTKPbITOM COCTOSIHUM Reyome - 50 -
(U,,=6B,1,=16A), MOM

BxogHas emkoctb (U, =200 B, I B 392 ~
U,,=0B,f=1Mru), n® 1

BbixogHas eMKoCTb, NP C, - 166 -
MpoxoaHas eMKocTb, NP C, - 6 -
3apsap 3ateopa (U,, =080 6B, . .
U, =50 B), HKn % 103

3apsi, 3aTBOP — UCTOK, HKN O - 5,2 -
3apsap 3aTBOp - CTOK, HKn Q, - 2,9 -
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CUNOBbIE GAN-TPAH3UVCTOPbI

THI-K 65005/THI-K 650051

» GaN- cnnoBol TpaH3MCTOP A/151 paboTbl B K/TOYEBOM peXunme

» MocTaBnsieTcs B MeTanIokepamMmmyeckom kopnyce KT-94 unu
nnacTvkoBom kopnyce DFN8L(10x10)

» BbICTpOE 1 KOHTpONVPYeMOe BpeMsi Cnaja v HapacTaHus

» ObneryeHHble TpeboBaHUs K 3aTBOPHOMY Apaiiepy (o1 0 B 1o 6 B)

MNPEAENBHO AONYCTUMBIE
SNIEKTPUYECKUE PEXXUMbI 3KCNIYATALUN:

MakcrMmManbHO gonyctumoe

450
NOCTOSIHHOE 3HAYeHMe CTOK-UCTOK, B CHAMAKC
MaKcuMManbHblii NOCTOSIHHBIN TOK I 5
CTOKa, A ERE
MakcumanbHo gonyctumas
° t!'l MAKC 150
TemnepaTypa nepexopa, nepexoaa,’C
[nanasoH paboumnx Temnepatyp, °C oT -55 10 +150
TennoBoe cONpPOTUBIEHNE NEPEXOA-
o R 0,5
Kopnyc TpaHsuctopa*, °C/BT oK
*IMpu Temnepatype
&cpe”ﬂb, 2558 P 3NEKTPUYECKUE NAPAMETPbI:

HanpsixeHune npo60os CTOK-UCTOK

(U,,=0B, 1, =6,5MKA), B Vonone

Ezpf;i?f)g Hanpsixetne (U, =U,, Uper 1 1,15 2,7
Li::yge;miimopa (U,,=6B, Lyr - 20 200
o U6, oW

ConpoTUBAEHME CTOK-UCTOK B OTKPLITOM
COCTOAHUM R - 300 B
(U,,=6B,ICN=12A), MOM

BxogHas emkocTb (UCKU =400 B,

U,,=08,f=1Mry), nd Cu - 26 -
BbixogHas eMkoCTb, nd C, - 7 -
MpoxoaHas eMKocTb, NP C, - 1 -
3apsg 3aTsopa (U,, =006 B, Q R 08 R
U, =50B), HKn 3 ’

3apsp 3aTBOp - UCTOK, HKn @, - 0,3 -
3apsp 3aTBOp - CTOK, HKn Q,, - 0,3 -

15

OBJ/IACTb
NMPUMEHEHUA:
[NpUMeHsI0TCA B LUIMPOKOM
CMeKTpe N3[enuit: B 3apsigHbIX
YCTPOICTBAX ANS PasNUYHBIX
rafKeToB, 3NeKTpoMobunen,
B CMCTEMaX ynpaBneHus
3/1eKTpoABUraTENIMY,
cucTemax npeobpasoBaHus
3MIEKTPUYECKON SHEPTUM NSt
anbTePHATUBHbIX UCTOYHNKOB
(conHeuHble 6aTapewu,
BETPOreHepaTopsl), cucTemMax
nUTaHNs 6ECNPOBOAHbIX
YCTPOWCTB N KOCMUYECKMNX
annapaTos, B pO6OTOTEXHUKE,
B MEANLMHCKMX U3ENNAX U
MHOFOM f,pyrom

OCHOBHbIE
XAPAKTEPUCTUKN:

» MakcumanbHo gonycTumoe
HanpshxeHne CTOK-UCTOK

U, =650B

» MaKcMManbHbI NOCTOSIHHbI
Tok cToka I =5A

» ConpoTuBaeHne CTOK-UCTOK
B OTKPbITOM COCTOAHUN
=300 MOM

CM oTK




OBJIACTb
NMPUMEHEHNA
[pUMeHsI0TCS B LUIMPOKOM
CMeKTPe N3[enuit: B 3apsigHbIx
YCTPOWCTBAX A5 PasNUYHbIX
rafKeToB, 3NeKTpoMobunen,
B CMCTEMaX ynpaBaeHus
31EKTPOABUraTENMMY,
cuctemax npeobpasoBaHus
3NIEKTPUYECKON SHEPTUM NSt
aNbTePHATUBHbIX UCTOYHNKOB
(conHeuHble 6aTapewu,
BETpOreHepaTopsl), cucTemMax
nUTaHNs 6eCrpoOBOAHbIX
YCTPOWCTB 1 KOCMUYECKMNX
annapaTos, B pO6OTOTEXHUKE,
B MEANLMHCKMX U3AENNAX U
MHOFOM f,pyrom

OCHOBHbIE
XAPAKTEPUCTUKN:

« MakcumanbHo gonycTuMmoe
HanpsKeHKe CTOK-UCTOK
U,,=650B

« MaKcMManbHbI MOCTOSHHbIN
Tok cToKa l =10A

« ConpoTuBieHnE CTOK-NCTOK
B OTKPbITOM COCTOSIHUM

R =100 MOM

N OTK

CUNOBbIE GAN-TPAH3WUCTOPGI

THI-K 65010/THI-K 650101

» GaN-Cc110BOI TpaH3MCTOP A/151 PabOThl B KIOYEBOM peXUME

» [MocTaBnsieTcs B MeTannokepamMmmyeckom kopnyce KT-94 nnu
nnactmkoBom kopryce DFN8L(10x10)

» BbICTPOE 1 KOHTPONVPYEMOE BpeMsi Criafa 1 HapacTaHus

» ObneryeHHble TpeboBaHUs K 3aTBOPHOMY ApariBepy (o1 0 B go 6 B)

NPEARE/IBHO AONYCTUMBIE
SNNEKTPUYECKUE PEXXUMbl 3KCNYATALUN:

MaKcnMManbHO ONyCTUMOE NOCTOSAHHOe

650

3HaYeHMe CTOK-UCTOK, B CHMAKC
MaKcMManbHbIN NOCTOAHHBbIN TOK CTOKa, A [— 10
MakcmmanbHO flonycTumas Temnepatypa 150
nepexopa,’C MMAKC
[uana3oH pabounx Temnepatyp, °C oT-55 0 +150
TennoBoe conpoTuBAeHNe Nepexoa-

* o RTn-K 0’5
Kopnyc TpaH3ucTopa*, °C/BT

*Ipu Temnepatype
SNIEKTPUYECKUE NAPAMETPbI: &Cpg,qb: 25 °£ i

HanpskeHune npo6osi CTOK-MCTOK U 650 R R
(U,,=08,1,,,, =14 MKA),B cnmaKe
Moporosoe HanpsikeHue (U, =U, ,
1= 2,4 wA), B - o Upop 1 1,15 2,7
Tok yTeukm 3aTBopa (U,, =6 B,
U,,=0B) MKA * e ) 30 210
HavanbHbIN TOK CTOKa (U3M =6B, | R 57 170

U,, =650 B), MKA .

ConpoTuBAEHNE CTOK-UCTOK B
OTKPbITOM COCTOSIHUM R - 100 -
(U,,=6B,ICN=3,2A), MOM

BxogHas emkoctb (U , =400 B,

U,,=0B,f=1Mry),nd Gy - 70 -
BbixogHas eMKoCTb, NP C, - 20 -
MpoxoaHas eMKocTb, NP C, o 2 -
3apsg 3ateopa (U,,=0306B, Q . 22 .
U, =400 B), HKn 3 >

3apsi, 3aTBOP — UCTOK, HKN Q,c o 0,8 -
3apsap 3aTBOp - CTOK, HKn Q,, - 0,8 -
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CUNOBbIE GAN-TPAH3UVCTOPbI

THI-K 65020/THI-K 650200

» GaN-c1no0BoV TPaH3MCTOP A5t PaboTbl B K/TLOYEBOM peXume

» [ocTaBnsieTcs B MeTannokepamMmmyeckom kopnyce KT-94 nnwu
nnactukoBom koprnyce DFN8L(10x10)

» BbICTPOE 1 KOHTPONVIPYEMOE BPeMs Criafa 1 HapacTaHusl.

» ObneryeHHble TpeboBaHUs K 3aTBOPHOMY Apaiiepy (o1 0 B 1o 6 B)

NPEARENBHO AONYCTUMBIE
SNIEKTPUYECKUE PEXXUMbI 3KCNIYATALUN:

MakcrMmManbHO gonyctumoe

650
MOCTOSIHHOE 3HaYeHMe CTOK-UCTOK, B CUMAKC
MaKcMManbHbIN NOCTOSIHHBIN TOK CTOKa, A | 20
MakcumanbHO gonycTrmas

° t!‘l MAKC 150

Temnepatypa nepexopa, nepexoaa,’C

[nanasoH paboymnx Temnepatyp, °C ot -55 4o +150

TennoBoe cONpoTUBAEHME NEPEXOA-

* o R 0,5
Kopnyc TpaH3ucTopa*, °C/BT
*IMpu Temnepatype
&cpe”gb, 2550 P 3NEKTPUYECKUE NAPAMETPbI:

HanpsixeHune npo60os CTOK-UCTOK

(U,,=0B, 1, =35MKA), B Vs

Moporosoe Hanpskexwue (U, = U

~4.8wA), B = e Unop 1 1,15 2,7

Tok yTeuku 3aTBopa (U,,=6 B,

U,, =0B), meA " Ly - 60 120

HavanbHbii Tok cToka (U,, =6 B,

U, =650 B), MKA * e e ) 40 250

ConpoTusneHne CTOK-UCTOK B

OTKPbITOM COCTOSAHUU Reyorm - 70 -

(U,,=6B,1,=12A),MOM

BxopHasi eMKOCTb (UCM =400B, B _

U,,=0B,f=1Mru), n® Cu 18

BbixogHas eMKoCTb, nd C, - 55 -

MpoxoaHas eMKocTb, NP Cy - 2,8 -

3apsg 3aTsopa (U,, =006 B, Q R 6.9 R

U, =400 B), HKn 3 4

3apsp, 3aTBOp — UCTOK, HKn O - 3,4 -

3apsp 3aTBOp - CTOK, HKn Q. - 2 -
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OBJIACTb
NMPUMEHEHNA:

[NpUMeHsI0TCA B LUIMPOKOM
CMeKTpe N3[enuit: B 3apsigHbIX
YCTPOICTBAX ANS PasNUYHBIX
rafKeToB, 3NeKTpoMobunen,
B CMCTEMaX ynpaBneHus
3/1eKTpoABUraTENIMY,
cucTemax npeobpasoBaHus
3MIEKTPUYECKON SHEPTUM NSt
anbTePHATUBHbIX UCTOYHNKOB
(conHeuHble 6aTapewu,
BETPOreHepaTopsl), cucTemMax
nUTaHNs 6ECNPOBOAHbIX
YCTPOWCTB N KOCMUYECKMNX
annapaTos, B pO6OTOTEXHUKE,
B MEANLMHCKMX U3ENNAX U
MHOFOM f,pyrom

OCHOBHbIE
XAPAKTEPUCTUKN:

» MakcumanbHo gonycTumoe
HanpshxeHne CTOK-UCTOK

U,,=650B

« MaKcMMasbHbl MOCTOSIHHbI
TOK cTOKa | =20 A

» ConpoTuBNEHNE CTOK-UCTOK B
OTKPbITOM COCTOSIHUN

R =70 MOM

CNOTK




OBJIACTb
NMPUMEHEHNA
[pUMeHsI0TCS B LUIMPOKOM
CMeKTPe N3[enuit: B 3apsigHbIx
YCTPOWCTBAX A5 PasNUYHbIX
rafKeToB, 3NeKTpoMobunen,
B CMCTEMaX ynpaBaeHus
31EKTPOABUraTENMMY,
cuctemax npeobpasoBaHus
3NIEKTPUYECKON SHEPTUM NSt
aNbTePHATUBHbIX UCTOYHNKOB
(conHeuHble 6aTapewu,
BETpOreHepaTopsl), cucTemMax
nUTaHNs 6eCrpoOBOAHbIX
YCTPOWCTB 1 KOCMUYECKMNX
annapaTos, B pO6OTOTEXHUKE,
B MEANLMHCKMX U3AENNAX U
MHOFOM f,pyrom

OCHOBHbIE
XAPAKTEPUCTUKN:

« MakcumanbHo gonycTuMmoe
HanpsxeHne CTOK-MCToK U,
=650B

« MaKcvMManbHbI MOCTOSHHbIN
Tok cToKa | =30 A

« ConpoTuBEHNE CTOK-UCTOK
B OTKPbITOM COCTOAHWM R
=50 MOM

CnoTK

CUNOBbIE GAN-TPAH3WUCTOPGI

THI-K 65030/THI-K 650300

» GaN- cM10BOM TpaH3MCTOP A/151 PabOThI B KNHOYEBOM peXUME

» [MocTaBnsieTcs B MeTannokepamMmmyeckom kopnyce KT-94 nnu
nnactmkoBom kopryce DFN8L(10x10)

» BbICTPOE 1 KOHTPONVPYEMOE BpeMsi Criafa 1 HapacTaHus

» ObneryeHHble TpeboBaHUs K 3aTBOPHOMY ApariBepy (o1 0 B go 6 B)

NPEARE/IBHO AONYCTUMBIE
SNNEKTPUYECKUE PEXXUMbl 3KCNYATALUN:

MaKcmmanbHO OoNyCTUMOE MOCTOSAHHOe

u 650
3HaYeHMe CTOK-UCTOK, B CHMAKC
MaKcrManbHbIV NOCTOSIHHBIN TOK CTOKa, A [ 30
MakcumanbHo fonycTumas Temnepartypa
o tFI MAKC 150
nepexoga,’C
[nana3oH pabouvnx Temnepatyp, °C oT-55 10 +150
TennoBoe CONPOTUBNEHWE NEepPexos-
* o R 0,5
Kopnyc TpaH3ucTopa*, °C/BT .

*I'Ipm Temneparype
3NNEKTPUYECKUE NAPAMETPbI: cpe,qbl 25°C

HanpsixeHne npo60os CTOK-UCTOK u

(U,,=0B,1,,,, =50 MKA), B cnmare
Moporosoe HanpsikeHue (U, =U, ,
1= WA), B on ™ S o 1 1,15 2,7
Tok yTeukm 3aTBopa (U,, =6 B,
U,, = 0B), mch £l Lyr - 120 400
HavanbHbIn Tok cToKa (U= 6 B,
U, =650 B), MKA ’ m B w 1
ConpoTuBAEHNE CTOK-UCTOK B
OTKPbITOM COCTOSIHUM Reyore - 50 -
(U,,=6B,1,=9A),MOMm
BxogHas emkoctb (U, =400 B,

A M [¢ - 4215 -
U,,=0B,f=1Mru), n® 1
BbixogHas eMKoCTb, NP C, - 107 -
MpoxoaHas eMKocTb, NP C, - 2,4 -
3apsap 3ateopa (U,, =080 6B, Q . 12 R
U, =400 B), HKn 3
3apsi, 3aTBOP — UCTOK, HKN Q,c - 6,2 -
3apsap 3aTBOp - CTOK, HKn Q, - 2,7 -
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CUNOBbIE GAN-TPAH3UVCTOPbI

THI-K 65050/THI-K 650500

» GaN- cnnoBol TpaH3MCTOP A/151 paboTbl B K/TOYEBOM peXunme

» [locTaBnseTcs B MeTannokepammnyeckom kopnyce KT-95 nnun
nnacTvkoBom kopnyce DFN8L(10x10)

» BbICTpOE 1 KOHTpONVPYeMOe BpeMsi Cnaja v HapacTaHus

» ObneryeHHble TpeboBaHUs K 3aTBOPHOMY Apaiiepy (o1 0 B 1o 6 B)

NPEARENBHO AONYCTUMBIE
SNIEKTPUYECKUE PEXXUMbI 3KCNIYATALUN:

MakcrMmManbHO gonyctumoe

650
MOCTOSIHHOE 3HaYeHMe CTOK-UCTOK, B CUMAKC
MaKcuMManbHblii NOCTOSIHHBIN TOK I 50
CTOKa, A CHARG
MakcumanbHO gonycTumas 150
TemnepaTypa nepexopa, nepexoaa,’C MMAKC
[Ounana3oH paboyux Temnepatyp, °C oT-55 10 +150
TennoBoe cONPOTUBEHNE NEPEXOA- R 05

E

Kopnyc TpaH3ucTopa*, °C/BT K

g *pu Temnepartype
cpeabl 25 °C SNEKTPUYECKUE NAPAMETPbI:

HanpsixeHune npo60os CTOK-UCTOK

(U,,=0B, I, =35MKA),B Uonmee

Moporosoe HanpsxeHue (U, = 1 11 27

U, =4,8MmA),B Unor 815 )
3u,1c * ’

Tok yTeuku 3aTBopa (U,,=6 B,

U,, =0B), meA n [ - 180 500

HavanbHbii Tok cToka (U,, =6 B,

U, =650 B), MKA * lc s ) 200 800

ConpoTuUBAEHHE CTOK-UCTOK B

OTKPbITOM COCTOSAHUM Reyone - 30 -

(U,,=6B,1.,=16A), MOM

BxopHasi eMKOCTb (UCM =400B, R B

U,, =08, f=1Mru),nd €y 518

BbixogHas eMKoCTb, nd C, - 126 -

MpoxoaHas eMKocTb, NP €y - 8 -

3apsg 3aTsopa (U,, =006 B, R R

U, =400 B), HKn Q 14,2

3apsp, 3aTBOp — UCTOK, HKn @ - 54 -

3apsp 3aTBOp - CTOK, HKn Q,, - 9 -
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OBJIACTb
NMPUMEHEHUA:
[NpUMeHsI0TCA B LUIMPOKOM
CMeKTpe N3genni, B 3apsigHbIx
YCTPOICTBAX ANS PasNUYHBIX
rafKeToB, 3NeKTpoMobunen,
B CMCTEMaX ynpaBneHus
3/1eKTpoABUraTENIMY,
cucTemax npeobpasoBaHus
3MIEKTPUYECKON SHEPTUM NSt
anbTePHATUBHbIX UCTOYHNKOB
(conHeuHble 6aTapewu,
BETPOreHepaTopsl), cucTemMax
nUTaHNs 6ECNPOBOAHbIX
YCTPOWCTB N KOCMUYECKMNX
annapaTos, B pO6OTOTEXHUKE,
B MEANLMHCKMX U3ENNAX U
MHOFOM f,pyrom

OCHOBHBbIE

XAPAKTEPUCTUKNU:

OCHOBHbl€ XapaKTepUCTUKU:

*MakcumanbHo gonycTumoe
Hanps)XeHune CTOK-UCTOK

U, =650B

« MaKCMManbHbI MOCTOSIHHBIN
Tok cToka | =50 A

+ ConpoTMBAEHNEe CTOK-UCTOK B
OTKPbITOM COCTOSIHUN

R =30 MOM

CMoTK




MOWHBIE CBY LDMOS - TPAH3WUCTOPbI MOUWHBIE CBY LDMOS - TPAH3WCTOPbI

KM9171A KMN9o171b6C

KPEeMHMEBBIN N-KaHasbHbIN TPaH3UCTOP KPEMHUWEBBIN N-KaHasbHbIA TPAH3UCTOP

C 30/IMPOBaHHbIM 3aTBOPOM C U30/IMPOBAHHbIM 3aTBOPOM /15 paboTbl B ycunuTene [loreptu

CBY LDMOS-TpaH31CTOp C BbIXOAHOM MOLLHOCTbIO B MMKe CBY LDMOS-TpaH3u1CTOp C BbIXOAHOW MOLLHOCTbI0 180 BT,

orubatolert 140 Br. npepHa3sHayeH ansa ycunenms DVB-T curHana.

» [inana3oH YyacTtoT 400 - 700 My

» [lnanasoH 4yacToT fo 860 MIy, P HU3KUii ypOBEHb MHTEPMOZYNSALMOHHbIX UCKaXEHW I
OBJ/IACTb » HW3KMiN ypoBEHb MHTEPMOAYASILMOHHbBIX UCKAXKEHWI » HanpsbxeHuve nutaxus 50 B OBJIACTb
NMPUMEHEHUSA » MakcvManbHO OMYCTUMOE HanpshkeHue nuTaHus 50 B P [locTynHble Bap1aHTbl KOPMYCHOTO UCnonHeHus: KT-103A-2; KT-103C-1 NMPUMEHEHUA:
Lndposoe TB » [loCcTynHble Bap1aHTbl KOPMYCHOrO UCMONHEHUS: Lincdposoe TB

KT-55C-1; KT-44B-2; KT-81F-1 K MPEAENLHO AONYCTUMBIE

3NEKTPUYECKUE PEXXUMbI 3KCNNYATALUN:

PEXXUMbI 3KCNNYATALUUMN:
MakcManbHo oNyCTIMOe NOCTOSIHHOE Ycnosus nsmepenus: f =550

OCHOBHbIE U 130
HanpshkeHve 3aTBOP-UCTOK, B NMAKC My, U_ =50B,20°C<tk<125°C

OCHOBHbIE
XAPAKTEPUCTUKN:

Q Q
N N
5 5 MaKc1ManbHo AOMyCTYIMOE MOCTOSHHOE BbixopHas MoWHOCTL Py, —~ 180 BT
Ycnosus nsmepenus: f = 860 Mrru, MakcmMManbHO LONYCTUMOE NOCTOSIHHOE 1 Q <% U — 108
U ac 13 Q Q HanpshkeHWe CTOK-NCTOK, B KoathduumneHT yeunexnus no
° ° HanpshXeHn TBOP-UCTOK, B 3umaKC CO O
Ug, =50B,20°C=tk=125°C ANPFEHNE 3ATEOP-METO, 30 30 MouHocT K, - 18,6 45 (DVB-T)
B MakcrmanbHo foMNyCcTMMOe NMoCTOAHHOE o £ & MakcumansHo gonycTimas nocTosHHas P 6142 n - o
SECRIEE] (MG B OLLE Uy ine 108 SV, $ V. paccenBaemas MOLYHOCTb, BT cPmAKe Knf croka n. - 50 % (DV B-T)
orubatoLeil HanpshKeHKe CTOK-UCToK, B 3= 3=
S 3 © 3 - Intermodulation distortion
-140 Py, .o - 140 BT MaKCUManbHO 4ONyCTUMas NOCTOSIHHas ) 32 g & [EkciatEeliolyekEy | 1G5 (e =) shoulder IMD .- muHyc 33 a5
accevBaemMasi MOLLHOCTb, BT P epmaxe 92 s & S &  MOCTOSIHHbIN TOK CTOKa, A ELLEE 19,6 (NWK. Nneyo) SHLDR y
KoadbuumeHT ycunenus P u 4 I I,
N o o
o o SRS T o t -60
no MowHocTy K, - 20 AB MaKc1MManbHO AOMYCTUMbIA MOCTOSIHHBbINA | a7 g = £ S Ananason pabounx Temnepatyp, °C C MIH (cpena)
C MAKC 2 S S t +125
KN/ ctoka n_ - 45 % TR EIEhED R g2 KMAKC (opnyc)
= 0
: o o8
_ I g MakcrumanbHO gonyctumas
KoadburumeHT KOMBUHALMOHHBIX ° tCMMH( ) 60 e 2 g2 t 200
bu u [lnanasoH paGounx Temnepatyp, °C e 1125 S S 8  rtemnepatypa nepexoaa, °C TIAKC
COCTaBNSAIOLMX TPETbEro NopsiAKa KMAKC (kopnyc) L L
Makc1ManbHo gonycTumas Temnepartypa qE= S = MmnynbcHoe TernoBoe conpoTuBeHme
nopsapaka M, - muHyc 30 ob t 200 = 8 =8 ° Rrn 0,19
3 nepexoaa, °C 1 MAKC nepexop-kopnyc, °C/BT
MIMnynbCHOE TeNN0BOE CONPOTUB/EHNE
R 1,27 :
nepexog-kopnyc, °C/BT K » ANEKTPUYECKUE NAPAMETPbI
3NNEKTPUYECKUE NAPAMETPbI: KpyTusHa xapaktepuctuku, A/B 13,0 (muH)

ocH.nnevo (I =8,5A,U,, =108) S 18,0 (MuH)

ConpoTuBIeHNE CTOK-UCTOK B OTKPbITOM
KpyTu3Ha xapaktepuctukm (Ic=4,5 A, p P

S 7,0 (MUH) COCTOSIHUK, OM 0,12 (Makc)
u_ =10B),A/B ’ ‘
o ) ocH. nnevo (I =8,5A,U_=10B) Ranor 0,08(makc)
ConpoTMBAEHWNE CTOK-UCTOK B OTKPbITOM nuk. nievo (1 =12,6 A,U_ =10B)
R 2 S 1EOA Y,
cocTosinmm (Ic=4,5 A, Usu = 10 B), Om o 0,25 (Make) N
fX_OﬂHail EMKOC_Tb 380 (vakc)
BxopHas emkocTs (f=1Mru, U,,= 50 B), nd C 150 (Makc) (f=1Mruy, UCK=50B), n® Cn 570 (makc)
OCH. MN1eY0, MUK. N1e40
MpoxoaHas emkocTs (f=1 Mru, U= 50 B),nd Coan 0,75 (makc) TpoXofHast EMKOCTb
f=1Mru, U_=50 B), nd € L0 (maxc)
BbixogHas emkocTb (f=1 My, U =50 B), n® Com 40 (Makc) (f= t Yeu= ), 121 1,5 (Makc)
OCH. N/1€40, MUK. NJe40
BbixogHas emkocTb (f=1Mru, U =50 B), 75 (Makc)

20 nd ,0CH. NeYO, NUK. NIeYo 21 115 (Makc)




A0 «<HUUIT» AKTUBHO PA3BUBAET
COTPYAHUYECTBO CBbICLUNMU
YYEBHbIMU 3ABEQEHUAMU POCCUN

CopencTBye fBYCTOPOHHMUM HAay4YHbIM M 06pa30oBaTeNbHbIM KOHTAKTaM, OCyLLEeCTB/IEHME
Hay4YHO-TEXHUYECKUX MEPOMPUSATUI U COBMECTHbIX NCCIef0BaTENbCKNX MPOEKTOB —
NpYopuTETHbIE HaNpaBeHNS HALLIEro COTPYAHNYECTBA.

B Gme Ber Oem 0=
- e G B G
B S

B— G B Ge= O G B
= B B G Gem S e |

OCHOBHbIMU LIE/IIMMN HALUEA COBMECTHOM A B HACTOSILLEE BPEMSI OCHOBHbIM MAPTHEPOM
PAEOTbI SIB/ISIIOTCS: no PEAIN3ALUNN NHOOPMALIMOHHO-OBPA30-

BATE/IbHbIX MPOIrPAMM SIBJISETCA 000 «HIM®
P 06MeH ONbITOM BbICOKOKBANNMULMPOBAHHbIX BEKTOP».

cneynanncToB ona npoeegeHna y‘-IE6HbIX 3aHATUIA
N Hay4YHbIX MCCﬂeHOBaHMVI No NePCrneKTUBHbIM
HanpaB/I€HNAM HAaYKN U TEXHUKW;

CTOWT OTMETUTb, YTO 60NbLINM UHTEPECOM MONb3Y-
eTcs obyyatowuin Kypc «MpoeKTrpoBaHue Ly poBbIX
CUCTEM YNpaBneHus».

P nposegeHne COBMECTHBIX Hay4YHbIX Mepomnpus-

. . [N opraHusaumy 3aHATWI Ha 6ase NocTaBseMbIX
TWI (KoHdEPEeHLMI, BbICTABOK, CEMUHAPOB U T.4.);

AO «HWN3T» koMNneKToB pa3paboTaHo crneLuuanbHoe

P nposegeHMe COBMECTHbIX Hay4HO-MCCefoBa- y4ebHoe nocobue «paKTUYeCKnin Kypc MUKPOMpPO-
TENbCKUX U OMbITHO-KOHCTPYKTOPCKMX paboT Mo LIeCCOPHO TEXHWKM Ha 6a3e NpoLLeCCopHbIX Sep
NepcrneKTUBHbLIM HaNpaBNEHUAM HAyKU Y TEXHUKW; ARM-Cortex-M3/M4/M4F». lMocobue nocssiLeHo

BOMPOCaM annapaTHoi apXUTeKTypbl, 0cObEHHOCTel
NPYMEHeHUs, MPOrpPaMMVpPOBaHMSA 1 OTNAAKM OTeve-

> npefoctaBfieHNne BO3MOXHOCTM UCNOMb30Ba-
HUA HEO6XOFMMbIX B 06paBOBaTeﬂbHOM npouecce

CTBEHHbIX MUKPOKOHTPONIEPOB NPOU3BOACTBA HT06bI y3HaTH O0MbLIE, MOCETUTE Hall OpULIMANBbHBIN CalT: Www.hniiet.ru
EAEHTEITRD RO TERERTIEY, (ECEn, & T 'u'pyror? AO «HUNIT». NNV NOANULILNTECH Ha HAC B COLMANbHbIX CETSX.
060pyﬂ,0BaHVIﬂ ANA npoBeAeHUa uccnegoBaHUn
npu 06yquV|V| Ha NMPaKTUYECKUX 3aHATUAX. HauvoHanbHbIM nccnepoBaTeNbCKUM YHUBEPCUTE-

TOM «M3W» Ha 6a3e VectorCARD roTtoBsiTcsl y4ebHble

Mbl YBEPEHbI, YTO COBMECTHBIE YCU/TUA  nocobus no ancumnannam «Mukponpoueccopsie
TOCIVXAT BSAIMHOMY HAYUHONY  crencrssoesormaner poroueconas

OBOTALLEHWIO N NPOTPECCUBHOMY MO KypPCOBOMY MPOEKTUPOBAHMIO B PaMKaX AUCLMMN-
PA3BUTUIO OTPACITU Hbl «CUCTEMbI YIpaBEHMs 31€KTPONPUBOAOB».




AO «<HUUIT»

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

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

www.niiet.ru, niiet@niiet.ru

Poccus, r. BopoHex, yn. CTapbix bonblueBnkos, . 5.



