HNUNDT

HAYMHO-UCC/IEAOBATENBCKNIA MHCTUTYT
SNEKTPOHHOM TEXHUKN

SNEMEHT



COIEP:KAHUHE

MUWUKPOKOHTPOJ/IJIEPbI ‘ CTP. 4

MAKETHO-OT/IAAOYHbIE ‘ CTP. 12
YCTPOWCTBA

CU/I0BbIE GAN-TPAH3UCTOPbI . CTP. 16

MOLYHBIE CBY . CTP. 24

LDMOS-TPAH3UCTOPbI

[laHHble B KaTanore aktyanbHbl Ha |ll kBapTan 2025 roga.
C 6osiee noapo6bHON MHDOPMALIMEN Bbl MOXETE
03HAKOMUTbLCS HA O UL MANBHOM 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 MPUMEHEHUA:

CpepcTBa U3MepeHuit, CBsi3u, HabntogeHus, 6e3onacHocTy,
aBTOMaTM3aums NPOM3BOACTBA, MEANLIMHA, SHEepreTuKa,
MPOMbILLINEHHOCTb, B TOM YMUC/E 3N1EeKTPONPUBOA.

Takxe npumeHseTcs B cuctemax MBJI, ak3ockeneTtax, MMHUaTIOp-
HbIX UHTE/IEKTYaNIbHbIX AaT4MKaX, B MOPTaTUBHON HOCMMOW anna-
paType 1 npubopax, UMeLLMX XKeCTK1e OrpaHNYeHUs Mo COOTHO-
LeHWto 6bICTpoAeicTBMEe/NOTPebNseMast MOLWHOCTb/CTOUMMOCTb.

U3denue sHeceHo 8 peecmp pocculickol MpoMbIwneHHoU
npodykyuu (MM P® Ne 719)

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 MPUMEHEHUA:

Mukpocxema K1946BM014 MOXET NPUMEHATLCSA B CMCTEMaX ynpas-
neHnsi obopyaoBaHneM, poboTOTEXHUKE; (DYHKLMOHAMbHbIX pas-
psIHO-3apPsiAHbIX YCTPOMUCTBAX C MPOrpaMMMPOBAHNEM; CIOXHbIX
AUCTaHLMOHHBIX CUCTEMaX YNPaB/IeHUS; CETEBbIX YCTPOWCTBAX; Obl-
CTPOLENCTBYIOLLNUX CUCTEMAX 415 nepefayn n 06paboTKM AaHHbIX;
C/IOXKHOW BbITOBON TEXHMKeE; YCTPOWCTBaxX BBOfJA U OTObpaxeHus
nHdopmaummn ¢ Tay-ckpuHamm (Touch-screen) u gpyrux MHoro-
(bYHKLMOHANBHbIX YCTPONCTBaX.

U3denue eHeceHo 8 peecmp pocculickol MpoMbIWneHHOU
npodykyuu (M7 P® Ne 719)




OMUCAHMUE:

MpepcTaBnsieT cobon
NMOCTPOEHHbIN Ha 6aze
SAPa apXMTEKTYPbI
RISC-V 32-paspsifiHbliii
MUKPOKOHTpONep

C BHYTPEHHeW
3HeproHe3aBUCUMOMN
namsTbto,
MHOrFOKaHanbHbIM AL,
KpunTorpaduyecknm
COMpOLIECCOPOM,
nocnefoBaTe/ibHbIMU
nHTepdericamu,
CUCTEMOMN 3aLLUTbI OT
HeCaHKLMOHVMPOBaHHOTO
[OCTYyNa v HU3KUM
TOKOM NoTpebneHus B
aKTVBHOM PEXMME 1
MaKCMManbHOM Yac
paboTbl fo 80 ML,

TakToBas 4YacToTa Aapa
50 Mrw,

OBJIACTb
NMPUMEHEHNA:

» CpeacTBa U3MepeHui,
6bITOBbIE CHETUMKM
rasa v 31eKTpo3Heprumn

+ aBTOMaTU3aLys
NpoV3BOACTBa

» MeguLMHa

MUKPOKOHTPONNEPSI

K1921Brois

32-pa3psgHbliA yNbTpaHU3KOMNOTPebasoWwmin
MUKpoKoHTponnep RISC-V B nnacTnkoBom kopnyce

TEXHWYECKUE XAPAKTEPUCTUKMN:

» 32-pa3psgHoe LMY co BcTpoeHHbIM Mogynem 06paboTKu KOMaHf,
C NyiaBaloLLel 3ansaTol C oAMHAPHOM TOYHOCTLIO (FPU);

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

» OcHoBHas Flash-namsatb o6bemoM 1 M6aiT;

» O3Y0 o6beMoM 256 K6anT;

» O3Y1, nofKNHOYEHHOE K AOMeHY 6aTapeliHOro NuTaHus,
obbemMoM 64 K6anT;

» YHUKanbHbIN ID pasmepom 128 6uT;

» 32-KaHasbHbI KOHTPO/Ep NPsSIMOro AocTyna Kk namst (DMA);
» Blok yacoB peanbHoro BpemeHu (RTC) ¢ 6aTapeiiHbIM MUTaHKEM,
TaKTUPOBaHWEM OT BHelLHero reHepatopa 32,768 KI'L, KOHTposieM
reHepauvm 1 aBTOMaTUYeCKUM NepexofioM Ha BHYTPEHHWI reHe-
paTop B cny4ae cboes;

» JaTumk BckpbITUs (Tamper Pin) Ha Tpu BxoAa C NUTaHWEM OT
6aTapenHoro JoMeHa;

» KpunTorpaduyeckuin conpoLieccop, BKAOYALWMI reHepaTop
CNy4anHbIX YUCeN, MOAYN BblYMCIEHNS KOHTPONbHOWM CyMMbl
CRC32 v wndpoBaHus no anroputmam AES 128/256, «Ky3Heumk»,
«Marma», HASH;

» [laTymK TemnepaTypbl;

» CTOpoXeBoW Talimep;

» He3aBucUMBbI CTOPOXKEBO TaliMep;

» OpaHo 8-KkaHanbHoe 16-pa3psigHoe curma-gensta AL,

» OpHo 8-kaHanbHoe 12-pa3pagHoe AL nocnepgoBaTenbHOMoO
npubnmxeHus;

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

» Tpu 16-pa3pagHbix NOpTa BBOAA-BbIBOAA;

» Of1H 32-pa3psigHblii Tanmep;

» Tpu 16-pa3psgHbix Talmepa;

» MaTb npnemonepegaTynkos UART;

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

» OpguH KoHTponnep 12C;

» Tpu koHTponnepa SPI;

» MopT oTnagkn JTAG.

WU3denue sHeceHO 8 peecmp pocculickol MpoMbIwIeHHOU npodyKyuu
(11 P® Ne 719) u EOQuHbIl peecmp paduoanekmpoHHoU npodykuyuu
(M1 P® Ne 878) MuHnpommopea Poccuu ¢ rnpuceoeHuem
Peecmposozo Homepa Ne 10595802

MUKPOKOHTPONNEPSI

K1946BK028

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

OBJIACTb
NMPUMEHEHUA:

» [poueccopHoe AP0 C NPOn3BOANTENLHOCTbLIO 250 DMIPS; * Pafno3NeKTPOHHasA
» KOHTponnep BHewHel cTaTuyeckor namatu (DMA); oTpacib

» 32-KaHasbHbIV KOHTPOJIIep NPSIMOro AOCTYNa K NaMATH; + ynpaeneHue

» CUHTe3aTop YacToTbl Ha ocHoBe GAMY; 3/1eKTPONpPUBOAOM
» BoceMb 32-6UTHbIX TaliMepoB;

» Yacbl peanbHoro BpemeHu (RTC) ¢ 6aTapeiHbiM NUTaHUEM;

» Bnok AL (48 kaHanos, 12 6uT, 1o 2 M BbIGOPOK Ha KaHan);

» iBaguatb kaHanos LLVM, n3 koTopbix BeHagUaTh — C NoAAepx-
KOW peXrma «BbICOKOr0» pa3peLleHus;

» BoceMb 32-6UTHbIX TallMepoB;

» YeTbipe MMNYNbCHbIX KBaApaTypPHbIX AeKkoaepa;

» [iBeHaguaTh 16-pa3psgHbIX NOoCnegoBaTebHbIX NOpTa
BBOAA-BbIBOAA;

» LlecTb nocnegoBaTenbHbIx MHTepdencoB UART (YeTbipe U3 HMX C
NOALEePXKKON DYHKLMI yrpaBneHns MogeMoM u kogeka UK casizu
IrDASIR);

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

» Cuctema otnagkm ¢ nitepdencamm JTAG n SWD;

» [iBa 1-wire;

» BNIOK TPUrOHOMETPUYECKNIA BBIYUCNTENBHBIN;

» 4-KaHasbHbIV CUTMa-genbTa 4eMOAyNsTop;

» BNoK KOHUIYpUPYEMbIX TOTUYECKUX INEMEHTOB;

» FPU;

» ApXuTeKTypa 1 cuctema komag RISC 32 6uT;

» TakTOBas YacTota 200 MI'y;

» MamaATb: BcTpoeHHoe O3Y 256 K6anT;

» M3Y (FLASH) 1M6anrT;

» lononHuTenbHas 3arpysoyHasi namsitb (FLASH) 128 kbaiiT;

» [lonoNHNUTeNIbHas Nosb30BaTeNbCcKas NamMaTb AaHHbIX (FLASH)
64+16 kKbanT;

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

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

TEXHUYECKUE XAPAKTEPUCTUKMN:




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

K1921BriT

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

TEXHUWYECKUE XAPAKTEPUCTUKMN:

» [1Ba npovueccopHbix agpa RISC-V 32-6uta, 32 perncrpa, co BCTPOEH-
HbIMW YyMHOXMTeNeM, 6510KOM NnaBatoLLelt TOYKK, nogaepxkon DSP
VHCTPYKLMIA, OTNag4unKkoM (c TAP-KOHTposnnepoM 1 nHtepdericom JTAG);
» 32-KaHanbHbI DMA-KOHTponnep obLiero HasHavyeHus;

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

» OnepaTtuBHas namMsaTb SRAM gaHHbIX 06bemMom 1 M6aiiT ¢ noa-
aepxkon ECC;

» Flash-namstb nporpamm o6bemom 4096 KbaiiT ¢ noggepxkon ECC;

» Monb3oBaTenbckas Flash o6bemom 512 K6alT ¢ nogaepxkon ECC;

» iHTepdelic BBoga-BbIBOAa 0bLero HasHavyeHus GPIO;

» LecTHaguaTh 32-pa3psiAHbIX MyNbTUGhYHKLMOHAbHbIX TaMepoB
c nogpaepxkon PWM n pexxuma 3axsaTa (CAP);

» LLlecTHapuaTb 2-KaHanbHbIX 610KoB LUNM;

» Yacbl peanbHoro BpeMerun RTC ¢ 6aTapeiiHbiM MUTaHUEM;

» Brok yckopeHust kpunTtorpadum, BKIKOYaLWLWIA reHepaTop ciy-
YalHbIx Yncen (TRNG), Moaynn BbIYUCIEHNUS KOHTPObHOW CYMMbI
CRC32 u wudposaHus no anroputmam AES 128/256, KysHeuuk,
Marma, HASH;

» [1Ba nopTa nocnegoBaTenbHoro uHtepderica Quad SPI;

» OAVH nopT nHTepdeica Micro-second-channel (MSC);

» Bocemb noptos UART;

» Bocemb nopTtoB SPI;

» Bocemb noptos LIN;

» YeTblpe KOHTpoNepa nHTepdeiica 12C;

» YeTblpe gBEHaAUATUKaHaNbHbIX 12-6UTHbIX ALMT;

» [Ba aBeHaguaTMpaspsagHbix LIAM;

» YeTbipe aHaNOroBbIX KOMNapaTopa;

» [1Ba nopta USB 2.0 Full speed, Host/Device ¢ MHTErpMpoBaHHbIM
mopaynem PHY;

» MHTepdeiic Ethernet 10/100/1000 ¢ MHTerpvpoBaHHbIM Mogyniem PHY;
» YeTblpe nopTa uHTepderica CAN;

» YeTblpe nopTa nHTepderica CANFD;

» [1Ba nopTa uHTepdeiica 12S;

» [1Ba nopTa uHTepdeiica ISO7816;

» [laT4vK TemnepaTypbl;

» HTepdelic BBofa-BbiBOAa 0bLero HasHayeHus GPIO;

» MakcumanbHasi YactoTta pabotbl 204 M.

MUKPOKOHTPONNEPBI

K1921Br3T

YHUBepcanbHbIVi 3HeproadheKTUBHbIN 32-pa3psigHbIN
MUKPOKOHTpPOsINEp ¢ hyHKLUUSAMU yNpaBneHus
ABUraTensimu

TEXHUYECKUE XAPAKTEPUCTUKMN:

» MukponpoueccopHoe sipgpo RISC-V 32-6uTa, 32 peructpa,

CO BCTPOEHHbIMU YMHOXMTENEM, 6/I0KOM NaBatoLLen TOUKM,
oTnag4mkoM (c TAP-koHTponsiepoM v uHtepdeiicom JTAG);

» 24-KaHanbHbI DMA-KOHTponnep obLiero HasHayeHus;

» KoHTponnep BHewHen namatu (EMC), nogaepxusatowwnii SRAM,
ROM, NOR Flash n SDRAM;

» OnepaTuBHas NnamMaTb SRAM flaHHbIX 06beMoM 256 K6ant

c noaaepxkoi ECC;

» Flash-namsTb o6bemom oT 1 M6aiiT ¢ noaaepxkoin ECC;

» Flash-namsiTb gaHHbIx 06beMoM oT 32 K6alT ¢ nopaepxkon ECC;
» LLlecTHaguaTb 32-pa3psigHbiX MybTUMYHKLMOHANbHBIX TaiMEPOB
c nogaepxkort PWM u pexxuma 3axsata (CAP);

» [leBATb 2-KaHanbHbIX 610K0B LLINM;

» LlecTb Mopaynei 3axBata/cpaBHeHunst ECAP;

» [1Ba UMNYNbCHbIX KBagpaTypPHbIX AeKoaepa;

» Yacbl peanbHoro BpemMeHu RTC ¢ 6aTapeiiHbiM MUTaHWEM

C TaKTUPOBAHWEM OT BHellHero reHepatopa 32,768 KL, KOHTpo-
NeM reHepauum 1 aBTOMaTUYECKUM NepexofoM Ha BHYTPEHHUN
reHepatop B ciyyae c6oeB;

» Bok yckopeHus kpunTorpadum, BKAYALWMIA FeHepaTop ciy-
YaiiHbIx Yncen (TRNG), Moaynv BblYMCIEHNS KOHTPObHOWM CYyMMbl
CRC32 n wndpoBaHus no anroputMam AES 128/256, KysHeuuk,
Marma, HASH;

» YeTbipe nopTta SPI;

» YeTbipe nopTa LIN;

» LlecTb nopToB UART;

» MopT QSPI;

» [1Ba KOHTponnepa uHTepdeiica 12C;

» Tpy 11-KaHanbHbIX 12-6UTHbIX ALIMT;

» Tpv aHanoroBbIX KOMMapaTopa;

» [iBa 12-pa3psagHbix LIAM;

» MopT USB 2.0 Full speed;

» Host/Point c nHTerpmpoBaHHbIM Mogynem PHY;

» NHTepdeiic Ethernet 10/100/1000 ¢ MHTErpUPOBAHHbIM
mogynem PHY;

» YeTblpe nopta uHTepderica CAN;

» [1Ba nopta nHTepdeiica CANFD;

» [laTyvK TemnepaTypbl;

» MHTepdelic BBofa-BbIBOga 06LLero HasHaveHus GPIO;

» MakcuManbHasi YactoTa paboTbl He MeHee 120 Ml

OMNMNCAHMUE:

MpepcraBnsieT coboi
cucTeMy Ha Kpuctanne,
COAepXKaLLyto
yHUBepcanbHoe
32-pa3psigHoe
npoLeccopHoe aapo
apxutekTypbl RISC-V
poccuiickor pa3paboTku
(32-6uTa, 32 peructpa,
CO BCTPOEHHbIM
YMHOXWTeNneMm, 6510kom
niaBaloLLEeN TOYKH,
OTNIaAYMKOM), YaCTOTOM
0 120 MI'u; BCTPOEHHY0
3HeproHesaBnCUMYO
namsaTb o6bemom 1
M6anT, W1poKmit Habop
YHUBEPCaNbHbIX 1
CreLuann3npoBaHHbIX
nog 3agayv ynpaBneHus
fBuratensimv 610KoB u
NHTepeCcoB.

OBJIACTb
NMPUMEHEHUA:

« yrpaBneHue
ABuraTensimMu




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

K1921BrI'5T

YHUBepCcanbHbIV 32-pa3psifHbli MUKPOKOHTpPOEp Ans
MOPTaTUBHbBIX CUCTEM

TEXHUWYECKUE XAPAKTEPUCTUKMN:

» MukponpoueccopHoe sgpo RISC-V 32-61Ta, 32 permcrpa, co BCTPo-
€HHbIMW YMHOXWTeN1eM, 6/10KOM NiaBatoLLei TOYKM, OTNAZUNKOM
(c TAP-koHTponnepom u uHTepdeiicom JTAG);

» 16-KaHanbHbI DMA-KOHTpoIep 06Liero HasHavyeHus;

» OnepatuBHas namsaTb TCM o6beMom 32 KbaiiT;

» OnepatuBHasi NamsTb SRAM faHHbIX 06beMoM 16 K6aiiT;

» Flash-namsTb 06bemom 512 Kbain;

» YeTblpe 32-pa3psigHbix MyNbTUMYHKLMOHANBHBIX TaliMepa;

» Tpy ABYXKaHanbHbIx 610Ka LUNM;

» IMMynbCHbIV KBagpaTypHblii fiekogep QEP;

» Tpy 6noka 3axsata ECAP;

» Yacbl peanbHoro BpeMeHu RTC ¢ 6aTapeiiHbIM MMTaHWEM C TaKTu-
pOBaHVEM OT BHELLUHero reHepaTopa 32,768 KI'l, KOHTponeM reHe-
pauuv 1 aBTOMaTUYeCKUM NePexofoM Ha BHYTPEHHUIA reHepaTop B
cnyyae c6oes;

» MopT SPI;

» KoHTponnep nHtepdeiica 12C;

» HYeTblpexKaHanbHbIi 12-6UTHbIN AL,

» [1sa nopta UART;

» [1Ba nopTta uHTepdeiica CAN;

» UHTepdbeiic BBoAa-BbIBOAa 06LLero HasHaveHus GPIO;

» MaKkcrMManbHas YacToTa paboTbl He MeHee 100 MIw;

» Kopnyc: QFP-48.
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MUKPOKOHTPONNEPSI

K1921BI'7T

ManoBbIBOAHOM 32-pa3psiHbli MUKPOKOHTpPO/EP ANs
|0T 1 yCTPOICTB CEHCOPUKU

TEXHUYECKUE XAPAKTEPUCTUKMN:

» MukponpoueccopHoe apo RISC-V 32-6uTa, 32 pernctpa, co BCTPo-
€HHbIMU YMHOXMTENEM, 6/I0KOM MiaBatoLLell TOYKM, OTIag4MKOM

(c TAP-koHTponnepom v uHTepceicom JTAG);

» 8-KaHa/NbHbI DMA-KOHTpONep 06LLero HazHaYeHus;

» OnepatuBHas namsitb TCM o6bemom 32 KbaiiT;

» OnepatueHas namMsTb SRAM gaHHbIx o6bemom 32 Kbai;

» Flash-namsTb 06bemom 512 KBanT;

» [Ba 32-pa3psifHbIX MyNbTUhYHKLMOHAMBHBIX TaliMepa C NOALEepX-
ko LLUNM;

» Tpu 16-pa3psiHbIX MyNbTUMYHKLMOHANBHbIX TaliMepa C NOAAEPX-
ko LM,

» Hacbl peanbHOro BpeMeHU ¢ 6aTapelHbiM MUTaHUEM;

» [1Ba nopta SPI;

» [iBa KOHTponnepa nHtepdelica 12C;

» BocbMuKaHanbHblIi 12-61THbIN AL,

» [iBeHapuaTupaspsiaHbIn LA,

» [1Ba nopTa UART;

» NHTepdelic ynpaBneHns BHELHUM PanoyacTOTHbIM
npuemMonepeaaTy1KoM Ha OCHoBe NHTepdeiica SPI;

» JlaTumk TemMnepaTypbl;

» UHTepdelic BBofa-BbIBOAA 06LLErO Ha3HaueHWs GPIO;

» MakcuMasnbHas YacToTa paboTbl He MeHee 100 Ml

» Kopnyc: QFP-48.
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OMUUCAHMUE:

MpepcTaBnseT cobon
CUCTEMY Ha KpucTanne,
cofiepxallyto
yHMBEpCanbHoe
32-pa3psfHoe
npoL,eccopHoe sapo
apxuTekTypbl RISC-V
POCCMINCKOMN pa3paboTku
(32-6uTa, 32 peructpa,
CO BCTPOEHHbIM
YMHOXMWTENeM,
6/10KOM NaBatoLLen
TOYKM, OTNIAGYMKOM);
BCTPOEHHYI0
3HeproHe3aBVCUMYO
namsiTb 06 beMOM

512 K6auT, Habop
YHUBEPCANbHbIX U
CMeunann3npoBaHHbIX
Mof 3agayv ynpaBneHus
ABUraTensiMv 6,10KoB 1
NHTEpdENCoB.

OBJIACTb
NMPUMEHEHMNA:

« loT n ycTponcTBa
CEHCOPUKM




MAKETHO-OTNAAOYHAA MNAATA

K®A/1.441461.038

MaKkeTHO-0TNago4YHas nnata
A1 MUKPOKOHTponepa K1946BM014

MAKETHO-OTNALOYHAA NNATA

K®A/1.441461.037

MakeTHO-0TAagouYHasa nnata
415 MUKpoKoHTposnnepa K1946BK035

OMUCAHUE: TEXHUYECKUE XAPAKTEPUCTUKMU: TEXHUYECKUE XAPAKTEPUCTUKM: OMUCAHMUE:
lnata aBnsercs MuKpokoHTponnep K1946BM014 MUKpOKOHTpoOANep K1946BK035 Mnata aBnseTca cpeacTsom
CpefcTBOM gnsi USB L5 pa3paboTku
pa3paboTku or oT USB nporpamMMHoro obecneyeHus
nporpamMMmHoro MNMuTaHune nnatThbl OT BHELWHEro MCTOYHUKa MuTaHue naaTsl OT BHELIHero UCTOYHUKa N OUEHKN BO3MOXHOCTEN
obecneyeHuns n NWUTaHWUS NOCTOSIHHOTO TOKa NMUTaHUSA NOCTOSAHHOIO TOKa MWUKPOKOHTpO/INepa
OLIEHKMN BO3MOXHOCTEN 7-12B,He meHee 0,5A 7 - 12 B, He MeHee 0,5A K1946BK035, no3Bonsiet
MUKPOKOHTpoO/INepa 33 K Npou3BOANTb
K1946BM014, no3Bonsiet MuTanue K1946BM014 (Uvcc), B d onWjelcgao UMdposbix 22 nNpoTOTUNMNPOBaHNe
NpPOu3BOANTb 5 NUHWRA |/O, WT. YCTPOMCTB Ha OCHOBE
NpoTOTUNNPOBaHUE BXogHOe HanpsKeHme BxofHOe HanpsiXeHne BbICOKOro MUKPOKOHTpO/Iepa
YCTPOWCTB Ha OCHOBE BbICOKOTO YPOBHS LM(POBbIX Uvcc +0,5 YPOBHS L1 POBbIX BbIBOLOB, HE 5 K1946BK035.
mmkpoxomponnepa BbIBOAOB, He 6onee, B 6onee, B MnaTa noaAepKuBaeTcs
2L S KonuuectBo uudpoBbIX TMHUN 3 BbixogHOe HanpsxeHune Arduino IDE.
Mnata He copepXunt 1/0, wT. BbICOKOFO YPOBHS L pOBbIX 3,6 MnaTa He cogepXuT
BCTPOEHHOTO 0 5 BbIBOfIOB, He bonee, B BCTPOEHHOTO
nporpamMmaTopa. 0/1b30BaTeNbCKast KHOMKA, LT.
i ; MaKcMManbHoe BXofiHOe Hanpsi- TPRIRER T2k,
e e e Re DO A ISP YKeHVe aHaNoroBbIX BbIBOAOB, 3,3
pd porp P He 6bonee, B
fabapuTHble pasmepel 73x67 %15 Monb3oBaTenbCcKas KHOMKa, LWT. 1
(4% LW x B), Mm
[ManasoH pabounx oT0+ +60 ﬂ”TquJ::; I USB-to-UART, JTAG/SWD
Temnepartyp, °C ’ [POTE ROSd
[abapuTHble pa3mepsbl
(4 x LW x B), He 6onee, MM 73x54x16
[mnana3oH paboumnx 0T 0= +60

OTINYUTENIbHBIE OCOBEHHOCTMU:

» pasbembl USB Type-C 1 DC Barrel Jack
» pas3beMm Ans NOAKN0YEHNs NporpamMmaTopa (MHTepdeic ISP)

» KHOMKa annapaTHoro cbpoca RESET

» NepeK/ItoYaTe b, NO3BOISIOLLMIA BbIOPATb YacTOTY TaKTUPOBaHUS!

MK (8 nnn 16 MI'w)

» Pa3beM NepeKNrYeHNAa HanpsXXeHUA NTaHUA MUKPOKOHTpO1Iepa

3,3Buamn5B

»4 pa3bema Tna PLS ¢ warom 2,54 MM, K KOTOPbIM NOAKMOYEHbI

BbIBOZbI MUKPOKOHTPO/IEPA

» pa3beM TUNa PLS c warom 2,54 MM ¢ 8 KOHTaKTaMun

» 2 N0Nb30BaTeIbCKME KHOMKMN
» 4 cBeToamoaa

12

Temnepartyp, °C

OTINYNTE/IbHBIE OCOBEHHOCTMN:

» pa3bembl USB Type-C v DC Barrel Jack
» pa3beMm A5 MOAKIOYEHNS CTOPOHHETO MporpaMmaTopa

(wHTepdenc «JTAG/SWD»)

» KHOMKa annapaTtHoro copoca RESET
» KHOMKa aKTUBaLMK «CepBUCHOTO pexxnmar» «SERVEN»

» KHoMKa «USER»
» cBeToanon «LED»

» pa3bembl PBS ¢ warom 2,54 MM, K KOTOPbIM MNOAKNOYEHbI

BbIBObl MUKPOKOHTpO/IEpa

13




OMUCAHMUE:

MNnata MakeTHO-OTNag04Has
ANS MUKPOKOHTpONepa
K1921Bl015 npegHa3HavyeHa
AN U3YYEHNS apXUTEKTYpPbI
32-pa3psgHoro
MWKPOKOHTpoOAepa
K1921Bro015, a Takxe gns
MaKeTMPOBaHUA 1 OTNAAKMN
CMCTEM NONb30BaTeNs Ha ee
OCHOBe.

MAKETHO-OTNAAOYHAA MNAATA

K®/1.441461.029

MaKeTHO-0T/Iaflo4MHas niaTa g
MUKPOKOHTponnepa K1921Bro15

TEXHWYECKUE XAPAKTEPUCTUKMN:

oT USB
BapuaHTbl nogktoyeHus OT NporpammaTopa
nuTaHus
OT BHELLHEero NCTOYHUKaA
nuTaHusa
LindpoBsbie nHTepdeiicbl UART, SPI, CAN, I12C, PWM, USB
HoMuHanbHoe 150

notpebnexve, MA

OTnagoyHbIN pasbem JTAG/SWD 20-KOHTaKTHbIN

OT/INMUTE/IbHBIE OCOBEHHOCTMU:

» 4 cBeTogmoaa

» 1 KHOMKa annapaTHoro cpoca

» 1 KHOMKa annapaTHOro NpepbIBaHUS

» 16 Ml KBapLeBbIl reHepaTop

» 32,768 Kl KBapLEBbIV pe30HaTOp

» Pa3beMbl /151 MOSIHOTO JOCTYNA K BXxoAam/Bbixogam K1921Blr015

» IHTerpmMpoBaHHbI NporpamMMaTop/oTnagyvk ¢ pasbemom USB type C
» BaTapeliHbli OTCeK A5 3N1eMEHTOB NUTaHUS TUNa
«CR1220»/«BR1220»
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MAKETHO-OTNAAOYHAA NNATA

K®/1.441461.039

ynpolleHHas MaKeTHO-0T/1a04Has naarta
AN MUKPOKOHTpoiepa K1921Bro1s

TEXHUYECKUE XAPAKTEPUCTUKN:
MuKpoKoHTponnep K1921Brois

oT USB, NoaK1t04E€HHOTO K
Mukpocxeme CH340

MuTtaHue nnatbl
ot USB, nogknto4eHHoro

K nHTepdency USB

K1921Bro1s
NHTepdelic JTAG
nporpaMMmpoBaHus
HoMUHanbHbIN TOK

A0 150

noTpebaeHuns nnatbl, MA
[mnana3oH paboumx 0T 0+ +60

TemnepaTyp, °C

OT/INYNUTE/IbHBIE OCOBEHHOCTMN:

» pa3beM USB Type-C, nofKkntoyeHHbIN K MHTepdericy

USB K1921Blro15

» pasbem USB Type-C, nogkitoueHHbIN K Mukpocxeme CH340
» KHomnka «USER_BTN»

» KHOMKa «RESET»

» cBeTogmnogd «USER_LED»

» pasbembl PLS ¢ warom 2,54 MM, K KOTOPbIM NMOAKNIOYEHbI
BbIBO/bl MUKPOKOHTPONEPA

MnaTa He coaepXM1T BCTPOEHHOIO NporpammaTopa.
PaccTosiHue mexay psgamun pasbemos PLS 38,1 Mm

(kpaTHO 2,54 MM), 4TO NO3BO/ISIET UCMONBL30BATH NAATY
COBMECTHO C MaKeTHbIMM niatamu Tuna Bread Board.

U3denue HaxoOumcs Ha huHanbHOM amarne pa3pabomku

15

OMUCAHMUE:
Mnata asnsertca
CcpefcTBOM Ans
pa3paboTku

MpPOrpaMMHoOro
obecneyeHus,

NPOTOTUNNPOBAHUSA
YCTPOMCTB U OLLEHKM
BO3MOXHOCTEW
MUKPOKOHTpOJINepa
K1921Bro015.




NPUMEHSIKOTCS B
IULMPOKOM CNEKTPE
U3AENUNNA:

B 3apAfHbIX yCTPOUCTBAX

0015 Pa3NINYHBIX FafXKETOB,
anekTpomobunein, B
cucTeMax ynpaeneHus
3/1eKTpoABUraTeNsmMu,
cucTeMax npeobpasoBaHus
3/1EKTPUYECKON SHEPrUm ans
anbTepHaTUBHbIX UCTOYHUKOB
(conHeyHble 6aTapewu,
BETpOreHepaTopsbl), cUCTEMax
nuTaHuUs 6ecnpoBogHbIX
YCTPOWCTB M KOCMUYECKMNX
annapaToB, B pO60TOTEXHUKE,
B MEANLMHCKUX U3[EUAX 1
MHOTOM fipyrom

OCHOBHbIE
XAPAKTEPUCTUKN:

« MakcumanbHO

ONyCTUMOE HampsKeHne
cTok-uctok U, =100 B

« MaKcMManbHbIN
MOCTOSAHHbIN TOK CTOKa | =30A
« ConpoTuBieHne CTOK-NCTOK
B OTKPbITOM COCTOSIHUM

R 70 MOM

CH otk=

CUNOBbIE GAN-TPAH3WUCTOPGI

THI-K 10030/THI-K 100301

» GaN-Cc110BOI TpaH3MCTOP A/151 PabOThl B KIOYEBOM 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 ’
. *Ipu Temnepatype
3NNIEKTPUYECKUE NAPAMETPbI: &Cpeﬂmzs &

HanpsixeHne npo60os CTOK-UCTOK

(U,,=08,1,,,,=25MKA),B Ucnmee
Moporosoe HanpsikeHue (U, =U, ,
I.=4mA), B U S = Upop 1 1,15 2,7
Tok yTeukw 3aTeopa (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 ot
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-cnnoBow TpaH3MCTOp A/151 paboTbl B K/TLOYEBOM peXmme

» [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
MakcumanbHo gonycTumas 150
TemnepaTypa nepexopaa,’C MMAKC
[mnana3oH pabounx Temnepatyp, °C oT-55 10 +150
TennoBoe cONpoTUBEHNE NEPEXOA- R 05

E

Kopnyc TpaH3ucTopa*, °C/BT K

(@*”P“ Temneparype 3NEKTPUYECKUE NAPAMETPbI:

cpenbl 25 °C

HanpsixeHune npo60os CTOK-UCTOK

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

Moporosoe Hanpskenwue (U, =U.,,

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

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

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

HavanbHbIl TOK CTOKa (U3M=SB, ~

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 -

3apsf 3aTBOP - CTOK, HKn Q,, - 3,24 -
17

NPUMEHSIIOTCS B
IUIWPOKOM CMEKTPE
W3AENUN:

B 3apsAfHbIX yCTPONCTBAX

AN Pa3NNYHbIX FAfIKETOB,
aneKTpomobunen, B
cucTeMax yrnpaeneHus
3NeKTpoaBUraTeNsimMu,
cucTeMax npeobpasoBaHus
3NEKTPUYECKON IHEPTUM NSt
anbTepHATUBHbIX UCTOYHUKOB
(conHeyHble 6aTapew,
BETPOreHepaTopsbl), cMCTEMAX
nuTaHns 6ecnpoBOfHbIX

YCTPONCTB 1 KOCMUYECKUX
annapaToB, B poO6OTOTEXHUKE,
B MEAVLIMHCKUX N3[ENNSX U
MHOFOM [ipyrom

OCHOBHbIE
XAPAKTEPUCTUKWN:

» MakcumanbHo gonyctumoe
HanpsKeHWe CTOK-UCTOK

U,,=200B

« MaKcMManbHbI MOCTOSAHHbIN
TOK cTOKa | =20 A

« ConpoTuBeHNE CTOK-UCTOK B
OTKPbITOM COCTOSIHUMN

R =94 MOM

CNoTK




NPUMEHSIIOTCS B
IUMPOKOM CMEKTPE
U3LENNN:

B 3apAAHbIX YCTPOMCTBAX

0191 Pa3NINYHbIX FTAAXKETOB,
3neKkTpomobunen, B
cucTeMax ynpasieHus
3NeKTpoABUraTeNsIMu,
cucTemax npeobpasoBaHus
3NEKTPUYECKON SHEPruMn Anis
anbTepHaTUBHbIX UCTOYHUKOB
(conHeuHble 6aTapew,
BETpOreHepaTopbl), CUCTEMAX
nUTaHNs 6eCnpoOBOAHbIX

YCTPOWCTB 1 KOCMUYECKINX
annapaTos, B pO6OTOTEXHUKE,
B MEANLMHCKMX U3AENNSX U
MHOTOM 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-c110BoW TpaH3MCTOP A1t PaboTbl B KHOYEBOM PEXUME

» 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 yTeukw 3aTeopa (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-cnnoBow TpaH3MCTOp A/151 paboTbl B K/TLOYEBOM peXmme

» 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,’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, I, =6,5MKA), B Yenmce

Moporosoe HanpskeHue (U, = U, ,

I.=1mA), B Uoo 1 1,15 27
Tok yTeuku 3ateopa (U,,= 6B, )

U, =0B), Mkh [ 20 200
HavanbHbI TOK CTOKa (U3M=6 B, | B 40 140

U, =650 B), MKA CHM

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, N C, - 7 -
MpoxoaHas eMKocTb, NP C, B 1 -
3apsg 3aTsopa (U,, =006 B, Q . 08 .
U, =50B), HKn 3 ’

3apsp 3aTBOp - UCTOK, HKn @, - 0,3 -
3apsif 3aTBOP - CTOK, HKn Q,, - 0,3 -
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NPUMEHSIIOTCS B
IUIMPOKOM CMEKTPE
W3LENNN:

B 3apsiAHbIX YCTPOMCTBAX

019 Pa3NNYHbIX FAfXKETOB,
3neKTpoMobunen, B
cuUcTeMax ynpasnieHus
31EKTpoABUraTENIMU,
cuctemax npeobpasoBaHus
3NIEKTPUYECKON SHEPTUm NS
anbTepHATUBHbIX UCTOYHUKOB
(conHeuHble 6aTapew,
BETpOreHepaTopbl), cUCTEMAX
nuTaHWs 6ecnpoBOAHbIX

YCTPOWCTB 1 KOCMUYECKUNX
annapaToB, B po60TOTEXHUKE,
B MEANLMHCKMX U3AENNSX U
MHOFOM fipyrom

OCHOBHBbIE

XAPAKTEPUCTUKWN:

* MakcumanbHo gonyctumoe
HanpshKeHne CTOK-NCTOK

U, =650B

« MakcMManbHbI MOCTOSHHbIN
Tok cToKa I =5A

» ConpoTuBnEHMe CTOK-UCTOK
B OTKPbITOM COCTOAHUN
=300 MOmM

CM oTK




NPUMEHSIIOTCS B
IUMPOKOM CMEKTPE
U3LENNN:

B 3apAAHbIX YCTPOMCTBAX

0191 Pa3NINYHbIX FTAAXKETOB,
3neKkTpomobunen, B
cucTeMax ynpasieHus
3NeKTpoABUraTeNsIMu,
cucTemax npeobpasoBaHus
3NEKTPUYECKON SHEPruMn Anis
anbTepHaTUBHbIX UCTOYHUKOB
(conHeuHble 6aTapew,
BETpOreHepaTopbl), CUCTEMAX
nUTaHNs 6eCnpoOBOAHbIX

YCTPOWCTB 1 KOCMUYECKINX
annapaTos, B pO6OTOTEXHUKE,
B MEANLMHCKMX U3AENNSX U
MHOTOM 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: &Cpgw 25 °£ i
HanpskeHune npo6osi CTOK-MCTOK U 650 R R
(U,,=08,1,,,=14MKA), B cumac
Moporosoe HanpsikeHue (U, =U, ,
1= 2,4 wA), B - o Upop 1 1,15 2,7
Tok yTeukw 3aTeopa (U,, =6 B,
U_,=0B) MKA * e ) 30 210
w

HavanbHbIN TOK CTOKa (U3M =6B, | R 57 170

U, =650 B), MKA Cha

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-TPAH3NCTOPb

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 nepexoga,’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:

u 650

HanpsixeHune npo60os CTOK-UCTOK

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

Moporosoe Hanpskexwue (U, = U

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

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

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

HavanbHblil TOK CTOKa (U3M=6 B, 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 -

3api1p, 3aTsopa (U,,=0p06 B, Q R 6,9 R

U, =400 B), HKn 3

3apsp, 3aTBOp — UCTOK, HKn O - 3,4 -

3apsif 3aTBOP - CTOK, HKn Q. - 2 -
21

NPUMEHSIIOTCS B
IUIMPOKOM CMEKTPE
W3AENNN:

B 3apsiAHbIX YCTPOMCTBAX

L0191 Pa3NNYHbIX FTAfXKETOB,
aneKTpoMobunen, B
cuUcTeMax ynpasfieHus
3NeKTpoABUraTeNsimMu,
cuctemax npeobpasoBaHus
3IEKTPUYECKON IHEPTUM NSt
anbTepHaTUBHbIX UCTOYHUKOB
(conHeuHble 6aTapew,
BETpOreHepaTopbl), CUCTEMAX
nuTaHWs 6ecnpoBOAHbIX

YCTPONCTB 1 KOCMUYECKUNX
annapaToB, B po60TOTEXHUKE,
B MEANLMHCKMX U3AENNX U
MHOFOM fipyrom

OCHOBHbIE
XAPAKTEPUCTUKWN:

« MakcumanbHo gonycTuMmoe
HanpshKeHWe CTOK-UCTOK

U, =650B

« MaKcMManbHbI MOCTOSHHbIN
TOK cTOKa | =20 A

« ConpoTuBeHNE CTOK-UCTOK B
OTKPbITOM COCTOSIHUMN

R =70 MOM

CNoTK




NPUMEHSIIOTCS B
IUMPOKOM CMEKTPE
U3LENNN:

B 3apAAHbIX YCTPOMCTBAX

0191 Pa3NINYHbIX FTAAXKETOB,
3neKkTpomobunen, B
cucTeMax ynpasieHus
3NeKTpoABUraTeNsIMu,
cucTemax npeobpasoBaHus
3NEKTPUYECKON SHEPruMn Anis
anbTepHaTUBHbIX UCTOYHUKOB
(conHeuHble 6aTapew,
BETpOreHepaTopbl), CUCTEMAX
nUTaHNs 6eCnpoOBOAHbIX

YCTPOWCTB 1 KOCMUYECKINX
annapaTos, B pO6OTOTEXHUKE,
B MEANLMHCKMX U3AENNSX U
MHOTOM 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-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:

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 yTeukw 3aTeopa (U,, =6 B,
U,, = 0B), mch an (I - 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-cnnoBow TpaH3MCTOp A/151 paboTbl B K/TLOYEBOM peXmme

» [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 CMAKC
MakcumanbHO gonycTumas 150
TemnepaTypa nepexopaa,’C MMAKC
[nanasoH paboymnx Temnepatyp, °C oT-55 10 +150
TennoBoe cONPOTUBEHNE NEPEXOA- R 05

E

Kopnyc TpaH3ucTopa*, °C/BT K

& *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 )
3m,ic * ’

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 -

3apsf 3aTBOP - CTOK, HKn Q,, - 9 -
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NPUMEHSIIOTCS B
IUIMPOKOM CMEKTPE
W3AENNN:

B 3apsfHbIX YCTPONCTBaX

ANS Pa3NNYHBIX TaKETOB,
anekTpomobunein, B
cucTemMax ynpaeneHus
3NeKTpoABUraTeNsiMu,
cucTeMax npeo6pasoBaHus
3NEKTPUYECKON IHEPruK ans
anbTePHATUBHbIX UCTOYHUKOB
(conHeyHble 6aTapew,
BETpOreHepaTopsl), cucTemMax
nuTaHUs 6ecnpoBOAHbIX
YCTPONCTB 1 KOCMUYECKUX
annapaToB, B po60TOTEXHUKE,
B MEAVLIMHCKUX N3[ENNSX 1
MHOFOM [ipyrom

OCHOBHbIE
XAPAKTEPUCTUKWN:

* MakcumanbHo gonyctumoe
HanpsKeHne CTOK-UCTOK

« MaKcMManbHbI MOCTOSHHbIN
TOK cTOKa | =50 A

« ConpoTuBEeHNE CTOK-UCTOK B
OTKPbITOM COCTOSIHUMN

R =30 MOM

cnoTK




OBJIACTb
NMPUMEHEHNA:

Lincdposoe TB

MOLWHBIE CBY LDMOS

KM9171A

KPEeMHMEBBIN N-KaHasbHbIN TPaH3UCTOP
C V30/1MPOBAHHbIM 3aTBOPOM

TPAH3UCTOPDI

CBY LDMOS-TpaH31CTOp C BbIXOAHOM MOLLHOCTbIO B MMKe
orubatolert 140 Br.

P [lnanasoH YactoT go 860 MIy,

P HV3KWI ypoBEeHb MHTEPMOAYNSLMOHHBIX MCKAXEHWUIN
» MakcvManbHO ONyCTUMOE HanpsikeHue nuTaHus 50 B
» [locTynHble BapuaHTbl KOPMYCHOIO UCMONHEHUS:

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

MOUWHBIE CBY LDMOS

TPAH3UCTOPSDI

KMN9o171b6C

KPEMHUWEBBIN N-KaHasbHbIA TPAH3UCTOP
C 130/IMPOBAHHBIM 3aTBOPOM /15 paboTbl B ycunutene floreptu

CBY LDMOS-TpaH3u1CTOp C BbIXOAHOW MOLLHOCTbI0 180 BT,
npepHa3sHayeH ansa ycunenms DVB-T curHana.

» [inana3oH YyacTtoT 400 - 700 My

P H3Kkuit ypoBeHb MHTEPMOAYNALMOHHBIX UCKAXKEHUN

> HanpsbkeHue nutanus 50 B

» [locTynHble BapuaHTbl KOPMYCHOro ncnonHeHms: KT-103A-2; KT-103C-1

MPEAE/IBHO AONYCTUMbBIE

OBJIACTb
NMPUMEHEHNA:

Lincdposoe TB

3NEKTPUYECKUE PEXXUMbI 3KCNNYATALUN:

MakcmmansHo AOoNyCTUMOE NOCTOSAHHOE

NPEAE/IBHO AONYCTUMDIE 3IEKTPUYECKUE
PEXXUMbI 3KCNNYATALUUMN:

OCHOBHBbIE U e 13Y OCHOBHbIE
HanpshxeHune 3aTBOP-MCTOK, B
XAPAKTEPUCTUKWN: e Q XAPAKTEPUCTUKMN:
5 5 MaKkc1manbHo oMyCTMMOE NOCTOSAHHOE
Ycnosus nameperus: f =860 My, MakcrManbHO ONYCTUMOE NOCTOSAHHOE n g 2 (e u 108 Ycnosus nameperus: f =550
Usace 13 @ [ HanpshKeHWe CTOK-MCTOK, B CHMAKC o o
U =50B.20°C <tk <125 °C HanpshXeHne 3aTBOP-UCTOK, B E S] E © Mruy, U, =50B,20°C=tk=125°C
w 4 - - L n L 0N
BbIXOAHast MOLLHOCTb B MUKe MaKc1MManbHO AOMYCTUMOE NOCTOSIHHOE U 108 ; t\:' ; t\:' MaKCMMaanOAOHyGMMaﬂBHOGOHHHaﬂ P ake 6142 BbixopHasi MolHocTb Py, — 180 BT
= =
srGaEnE? HanpsKeHMe CTOK-UCTOK, B cumake 3 ;x 3 ;x paccenBaemast MOLLHOCTb, BT KosbbuieHT ycunenns no
S o O g -
-140 P, . - 140 BT MaKcuManbHO {ONYCTUMAs MOCTOSHHaS o - g2 g2 MaKCMManbljo BOMyCTUMBIN one 16,7 (0cH nneyo) mowHocTu K . - 18,6 4B (DVB-T)
<3 <3
KoacduLmenT ycunenms paccenBaeMas MOLHOCTb, BT CPMAKC % 5 % g MNOCTOSIHHbIV TOK CTOKa, A 19,6 (NuK. nneyo) KNf croka n, - 50 % (DV B-T)
M O [ ) . . .
no mowrocTn K, - 20 A6 MaKcMManbHO A0MYCTUMbIN NOCTOAHHBIN : 7 § % § % [nanaso pa6ounx Temneparyp, °C i (cpena) 60 Intermodulation distortion
Kna 45 % TOK CTOKa, A CMAKC ? 3 3 K MAKC (kopnyc) +125 shoulder IMD , . - MuHyc 33 a6
cToKa N - 45 % 2 Q
2 c 2 £ MakcumanbHo gonyctumas
[, [
KoadburumeHT KOMBUHALMOHHBIX o - -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 (kopny) =3 z 3 "
MakcmMmanbHo gonycTumas Temneparypa qE qE= MMyNbCHOE TEMN/I0BOE CONPOTHB/IEHNE
nopsigka M, - muHyc 30 gb Aony patyp t 200 = =8 . o R 0,19
3 nepexoaa, °C 1 MAKC nepexop-kopnyc, °C/Bt
MmMnynbcHoe TennioBoe conpoTuBneHne WUsdenue sHeceHo & peecmp
nepexog-kopnyc, °C/BT Rnk 1,27 ANNEKTPUYECKUE NAPAMETPbI: POCCUICKOL MPOMBILUEHHOU

npodykyuu (M1 P® Ne 719) u
EQuHbIti peecmp paduoanekmpoHol
npodykyuu (M1 PO Ne 878)

SNEKTPUYECKUE NAPAMETPbI: KpyTv3Ha xapakTepucTuku, A/B 13,0 (MuH) Mutrnpommopaa Poccuu
ocH.nnevo (I =8,5A,U,, =108) S 18,0 (MuH)
KpyTusHa xapakTepuctukm (Ic=4,5 A, s 7.0 () 5(‘:;%‘;1”::?:9 CTOK-/ICTOK B OTKPbITOM 0.12 (warc)
u_ =10B),A/B ’ g s
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,
cocTosHmn (Ic=4,5 A, Uan = 10 B), Om o 0,25 (Make) N
fx_o,q,ua;l EMKOC_Tb 380 (Mac)
BxopHas emkocTs (f=1Mru, U,,= 50 B), nd C 150 (makc) (f=1Mry, UCK=50B), n® Cun 570 (Makc)
OCH. MN1eY0, MUK. N1e40
MpoxoaHas emkocTb (f=1Mry, U =50 B),n® Cron 0,75 (Makc) T —
f=1Mry, U_=50B), n® c 1,0 {wakc)
BbixogHas eMKocT (f= 1 My, U ,=50 B), nd Con 40 (Maxc) (f=1Mry, U,,=508),n 121 1,5 (Makc)
OCH. N/1€40, MUK. NJe40
BbixogHas emkocTb (f=1Mru, U =50 B), c 75 (Makc)
24 n®d, OCH. NNeYo, NMK. N1e4o 21 115 (Makc)




A0 «<HUUIT» AKTUBHO PA3BUBAET
COTPYAHUYECTBO C BbICLUNMHU
YYEBHbIMU SABELEHUAMU POCCUN

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

OCHOBHbIMU LIE/IIMMN HALUEA COBMECTHOWM
PABOTbI AB/ISIOTCA:

> 06MeH OMbITOM BbICOKOKBaﬂMCbVILWIpOBaHHbIX
cneynanncToB ona npoeegeHna y‘-le6HbIX 3aHATUIA
N Hay4YHbIX MCCﬂep,OBaHMVI No NePCrneKTUBHbIM
HanpaB/I€HNAM HAaYKN U TEXHUKW;

P npoBepieHMe COBMECTHBIX Hay4YHbIX MepOMpUs-
TWI (KoHdEPEeHLMI, BbICTABOK, CEMUHAPOB U T.4.);

> nposefaeHmne COBMECTHbIX Hay4YHO-uccnegosa-
TENbCKNUX U OMNbITHO-KOHCTPYKTOPCKUX pa60T no
NePCNeKTUBHbIM HanpaBE€HUAM HaYKN U TEXHUKU]

P npepmocTaBneHMe BO3MOXHOCTW WCMO/b30Ba-
HWS HEoBXOAMMbIX B 06pa3oBaTe/IbHOM Mpouecce
3/1EMEHTOB KOMMOHEHTHOM 6a3bl, @ TaKxe 4pyroro
060pyfoBaHNsA AN NPOBEAEHUs UCCIeaoBaHMi
npu 06y4YeHNM Ha NPAKTUYECKMX 3aHATUSX.

Mbl YBEPEHbI, 4YTO COBMECTHBIE YCUNKUA
MOCJTYMAT B3AUMHOMY HAYYHOMY
OBOTALLEHNIO N TPOTPECCUBHOMY
PA3BUTWIO OTPACIIN

B HACTOSILLLEE BPEMA OCHOBHbIM MNAPTHEPOM
no PEAIN3ALUN NHOOPMALMOHHO-OBPA30-
BATE/IbHbIX MPOIrPAMM SIBJISETCA 000 «HM®
BEKTOP».

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

[ns opraHu3auuy 3aHATWI Ha 6a3e NocTaBAsEMbIX
AO «HWN3T» koMNneKToB pa3paboTaHo crneLuuanbHoe
y4ebHoe nocobue «paKTUYeCKnin Kypc MUKPOMpPO-
LIeCCOPHOM TEXHMKM Ha 6a3e NpoLEecCopHbIX Saep
ARM-Cortex-M3/M4/M4F». Mocobue nocBsieHo
BOMPOCaM annapaTHoi apXUTeKTypbl, 0cObEHHOCTel
NMPUMEHEHUS, NPOrpaMMUPOBaHMs U OTNAfKM OTeYe-
CTBEHHbIX MUKPOKOHTPO/11€POB NMPOV3BOACTBA

AO «<HUNIT».

HaunoHanbHbIM CCnegoBaTeNbCKUM YHUBEPCUTE-
TOM «M3W» Ha 6a3e VectorCARD roTtoBsiTcsl y4ebHble
nocobms no AucuMnaIMHam «<MUKPONPOLECCOPHbIe
CpefiCTBa B 3/1eKTponpusoae», «MukponpoueccopHas
TEXHWKA B 3/IEKTPONPUBOAE» N PEKOMEH ALK

no KypCOBOMY MPOEKTUPOBAHUIO B paMKax ANCLUNAN-
Hbl «CUCTeMbl yNpaBIeHNs 31EKTPONPUBOAOB».

YT06bI y3HaTH O0MbLIE, MOCETUTE Hall OPULIMANbHBIN CaliT: www.hiiet.ru
MNW NOAMULWNTECH Ha HAC B COLMANbHbIX CETSX.




AO «<HUNIT»

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.



