HNUNDT

HAY4HO-UCC/IEIOBATENbCKUI MHCTUTYT
3NEKTPOHHOM TEXHUKN

SNEMEHT

)




HAYYHO-HUCC/IEQOBATE/IbCKHN MHCTUTYT
JJIEKTPOHHOU TEXHUKH — MPEANPUATHE,
HA KOTOPOM B JAJIEKOM 1965 Iogy
bblJ1A CO34AHA NEPBAA OTEYECTBEHHAA
MUKPOCXEMA.

4

h

T ‘\f“\%

CeropgHst HUV3T - 310 eAnHCTBEHHOE B Poccum npegnpustme, KOTopoe 3aHuma-
€TCsl CepUIHbBIM MPON3BOACTBOM M NMOCTaBKaMn GaN-TpaH3VCTOPOB HA KPEMHUMN.

MoCTOSIHHOE ynyYlleHne KayecTBa BblMyCKaeMon NPOAYKLUMM — OGHO U3 Hau-
60n1€ee NpUOPUTETHbIX HANPaBAEHUIN MONUTUKM PYKOBOACTBA HALLEN KOMMAHWN.

MbI TWATeNbHO CefUM 32 COBPEMEHHbIMU LOCTMXEHMAMU B cchepe MUKPO3-
NEKTPOHMKM U CTapaeMcs fenaTtb Tak, YToObl BblMyCKaeMble HaMU U3Lenns co-
OTBETCTBOBa/IM TPEOOBAHMUSM HalUMUX MOTPebUTENEN U HE YCTYNanu CBOUM Jlyy-
LM aHanoram.

[aHHble B KaTanore aktyanbHbl Ha lll kBapTan 2026 ropa.
C 6onee noapo6bHo MHDOPMaLMEN Bbl MOXETE
03HAKOMUTbLCS Ha odmLManbHOM canTe: www.niiet.ru



AO «<HUWNIT» NOCTOSSHHO CTPEMUTCS paboTaTb Ha ONepeXeHne, CMob30BaThb
nepefoBble TEXHOOMMN B MPOU3BOACTBE. HOBble Hay4YHble OCTUXEHUS NO3BO-
NS0T HaM YA0BNETBOPUTL NOTPEOHOCTM KIMEHTOB, 06eCneynTb HaLMX NoTpe-
6uTenen HageXHom 1 Ka4eCTBEHHOW NPOayKLMeEN.

Cpepau Hawwmx Lenen He ToNbKO YA0BIETBOPEHME 3aNpPOCOB U OXMAAHWI K-
€HTOB, pacCLUMPEHNE aCCOPTUMEHTA U yBeNMYeHne 06 beMOB MPON3BOACTBA, HO 1
COOTBETCTBME HaLLEN AeSTENBHOCTU MHTEPECcaM 0bLecTBa: CObtOAEHNE 3KOMO-
rMYeCcKMX HOpM, CTaHAAPTOB B chepe oxpaHbl TpyAa U obecnevyeHne fOoMKHOIo
YPOBHS 6€30MacHOCTM NPOM3BOACTBA.

[ns Toro, 4Tobbl JOCTVMIKEHME Liefiei HALel KOMMaHUN CTafio BO3MOXHbIM,
Mbl BbICTPAaUBaeM HafeXHble AOBEPUTE/bHbIE OTHOLUEHWUSI C MOCTaBLUMKaMW,
napTHepamu 1 NoTpebuTensiMu, obecrevymBaem NOCTOSIHHOE MOBbILIEHNE KBa-
nndrKaumm 1 NnpodeccmoHanbHbIA POCT HaLIMX COTPYAHUKOB, yaenseMm ocoboe
BHMMaHWE MOUCKY TanaHTAMBbIX MHXEHepoB. YeTKoe pacnpepeneHme 06s3aH-
HOCTEN Ha BCEX YPOBHSX, FPaMOTHOE yMNpaBAeHWeE 1 B3BELIEHHOE NPUHSITUE pe-
WEeHNIN TaKXe MO3BOMSIOT Hallel KOMNaHUM NOAAEPKMBAaTb KAYECTBO NPOAYK-
LMK 1 06CNY)KUBAHUS Ha BbICOKOM YPOBHE.

Mbl rapaHTUpyeM, YTO Haliv 06s13aTeNbCTBa Nepeq, notpebutenem 6yayT Bbi-
MOJIHEHbI KAYECTBEHHO 1 B YCTAHOB/IEHHbIE CPOKM.

BopoHexckuit HUU 31eKTPOHHOI TeXHUKU MPUCTYNUA K peasiu3auum Ho-
BOro KOMMJIEKCHOro nNpoeKTa «Pa3paboTka U 0CBOeHUEe B CEPUNHOM NMPOU3-
BOACTBe cepuu 32-pa3spsiHbIX MUKPOKOHTPOJI/ZIEPOB» C UCMOJ/Ib3OBaHMEM
nporpaMmbl cy6cMpgupoBaHus B COOTBETCTBUM C MocTaHoBneHueMm MpaBu-
TenbcTtBa PO ot 24 nrons 2021 roga N2 1252.

B paMkax npoekTa pa3pabaTbiBaeTCsl YETbIpE MUKPOKOHTPOJIIEpa HAa OCHOBE
OTKPbITOM apxuTeKTypbl RISC-V, KOTOpble MEPEKPBIBAIOT LUMPOKMIA CNEKTP Npu-
MeHeHMI — oT annapaTypbl ACY Tl A0 NOPTaTUBHOM TEXHUKM U YCTPONCTB UH-
TEpHeTa BeLLeN.

Kpowme Toro, BegyTcsi paboTbl N0 co3gaHunto cepun MolHbix CBY LDMOS- TpaH-
31UCTOPOB, ONTUMU3NPOBAHHbIX A/ PA6OThbl C TENEBU3NOHHBIM CUTHA/IOM CTaH-

paptos DVB-T / DVB-T2.

. Ten.: +7 (473) 222-91-70 www.niiet.ru, niiet@niiet.ru
&3 Ten./dakc: +7(473) 226-98-95 © Poccua, r. BopoHex, yn1. CTapbix
bonblwesnkos, a. 5.



OTNIMMUTEJIbHbLIE )
XAPAKTEPUCTUKU U3OAENTUM

K1921Brois K1921BriT K1921BI3T
Konunyectso sigep 1 2 1
ApXuTeKTypa RISC-V RISC-V RISC-V
MakcrMManbHasi TaKToBas 4acToTa 50 My, 204 My, 120 MIy,
FPU oguHapHOM TOYHOCTH A A i
FPU ABOMHON TOYHOCTMN - + +
BE A S GEY 256 K6 E/m? 64 K6 1M6 256 K6 ?ACII\\/I/|+64K6
06wmin o6bem Flash 1M6 4 M6 +512 K6 1M6
06bem OTP - 16 K6 -
06beM Kalla KoMaHg, 2 K6 32K6L1+128K6 L2 32 K6
06beM Kalla faHHbIX - 32K6L1+128K612 32 K6
Konnyectso DMA 1 1 1
Konunyectso kaHanos DMA 24 32 24
KoHTponnep BHelwHel namMaTn - EMC/SDRAM EMC/SDRAM
KonunyectBo 16-pa3psfHbIx TaliMepoB 3 - -
KonunyectBo 32-pa3psfHbIx TaliMepos 1 16 16
Moppepxka Taimepamu pexumos LLINM + + +
PaspagHocTb AL 12 61T SAR+16 61T SD 12 6ut 12 6ut
Konunyectso kaHanos ALIMN 8 48 32

=+

Xapakrepucruku ALM(INL,DNL, SINAD) II)’;‘\III_E_*;?;II_.S;BB’, [m'; igl,_SSLBS’B D'IZ”L‘: ii;st’B

SINAD>= 60
Hanuuune guddepeHymnansHoro B Kopnyce LQFP100 . .
pexuma HeT
ﬂg::iii:;’;°§:;’;‘;gr”a”°3 Aun GND2 - AREF AGND - AVCC AGND - AVCC
Konunyectso LIAM - 2 2
Konunyectso kaHanos LIAT - 1 1
XapaktepucTyku LATI(INL,DNL, SINAD) : IIDNNLI_::;ZLLSSBB" IIJNNLI_::;ZLLSSBB"
Hanuune gucddepeHymnansHoro ) ) )
pexuma BbIxoAa
[inana3oH BbIXOAHbIX cUrHanos LIAT - AGND - AvCC AGND - AVCC
Bnoku reHepauum LWAM - 16 9




KonuyectBo kaHanos 6oka WM
[laTynk TemnepaTypsbl
AHanorosbiii KOMNapaTop

TRNG

HASH

CRC

MopfepXvBaeMble anropuTMbl
Kpuntoprpadum

RTC

Konunuyectso UART
Konuuectso SPI
Konunyectso QSPI
Konuuectso 12S
Konuuectso LIN
Konuyectso 12C

Konnyectso USB

MoppepxvBaemble nHTepdeiicsl USB

(BbIxog 13 MK)

Konnyectso Ethernet

MoppepxnBaemble MHTePdENCHI
Ethernet (Bbixog 13 MK)

Konunyectso CAN 2.0
Konnyecteo CAN FD

Konunuectso Milstd-1553

Hanunine WDT
Konnyectso noptos GPIO

KonunyectBo BbiBOAOB nog GPIO

YacToTa BHyTpeHHero reHepaTtopa HS |

[VHaMuyeckuii Tok noTpebneHns
(max), MA

K1921Brois

-
1 (2 kaHana)
+
+

2

AES-128; AES-256,
Ky3Heunk, Marma

4

USB 2.0 FS (Device)

2 (WDT+IWDT)
3
48
1Mly,

25

K1921BriT
2

o

ax

AES-128; AES-256,
Ky3Heunk, Marma

ax

8

USB1.1FS

1

Ethernet PHY
10/100/1000

4y3na

4

+
7
112
4 My

250/350 (B pa3Hbix

pexvmax)

K1921Br3T
2

o

ax

AES-128; AES-256,
Ky3Heyunk, Marma

ax

USB1.1FS

1

Ethernet PHY
10/100/1000

4y3na

2

128
4 MIy

100




OTNIMMUTEJIbHbLIE )
XAPAKTEPUCTUKU U3OAENTUM

K1921Br5T K1921Br7T
Konuyectso apep 1 1
ApxuTekTypa RISC-V RISC-V
MakcumanbHas TakToBas 4actoTa 100 MTy, 100 MTy,
FPU ofvHapHOM TOYHOCTN + +
FPU gBOIHOW TOYHOCTK - -
06wuit 06bem 03Y 16 K6 RAM +32 K6 TCM | 32 K6 RAM + 32 K6 TCM
06wuin obbem Flash 512 K6 512 K6
O6bem OTP - -
O6beM Kalla KoMaHg, 4 K6 4 K6
06bem KaLla faHHbIX 4 K6 4 K6
Konunyectso DMA 1 1
Konunyectso kaHanos DMA 16 8
KoHTponnep BHeLWHeN namMatu - -
KonunyectBo 16-paspsfiHbix TaliMepoB - 3
KonuyecTtBo 32-pa3psaHbix TaliMepos 4 2
Moppepxka Taimepamu pexumos LLINM + +
PaspagHocTb ALIMN 12 6ut 12 6ut
KonunyectBo kaHanos AL 4 8
Xapakrepucryu ALM(INL,DNL, SINAD) Sﬂf:fﬁis D'::t: ;i;sl_Bs’B
Hanunyne guddepeHumanbHoro pexmma - -
Q'g::ii‘f{: g’;og::(';‘;sr”a"oa Alin AGND - AVCC AGND - AVCC
Konunyectso LIAM - 1
Konnyectso kananos LIAMN - 1
Xapaktepuctukum LIAT(INL,DNL, SINAD) - E)NNLLzzi:ZLLSSBE:
Hanunyne guddepeHumanbHoro pexuma sbixoga - -
[lnana3oH BbIxoAHbIX curHanos LIAT - AGND - AVCC
Bnoku reHepauumn LLNM 3 -
KonnyecTtBo kaHanos 610ka LWAM 2 -




[aTynk TemnepaTypbl

AHanoroBbli KOMNapaTop
TRNG

HASH

CRC

MopaepxvBaeMble anropuTMbl
Kpuntoprpacdum

RTC

Konunuyectso UART
Konuuectso SPI
Konnyecteo QSPI
Konuyectso 12S
Konuyectso LIN

Konuyectso 12C
Konnyectso USB

MoppepxvBaemble nHTepdeiicsl USB
(BbIxog 13 MK)

Konunuectso Ethernet

MoppepxrBaeMble MHTEPdeNChI
Ethernet (Bbixog 13 MK)

Konunuectso CAN 2.0
Konuuyectso CAN FD
KonnyectBo Milstd-1553
Hannuyne WDT

Konuyectso noptos GPIO
Konunyectso BbiBOAOB nog GPIO

YacToTa BHyTpeHHero reHepatopa HS |

[AuvHamuyecknii Tok notpebneHns (max), MA

K1921BIr5T

+

31
4Mry,

18

K1921Br77

+

31
4Mry,

25




MUKPOKOHTPONNMEPbI

U3penue 3anyuieHo B
K1 9 2 1 B r o 1 5 cepuﬁuoe npousBopacTBoO
32-pa3psigHbli YNbTPaHM3KONOTPEONS O
MUKpoKoHTponnep RISC-V B nnacTukosom Kopnyce

MpeactaBnset cobor NMOCTPOEHHBIM Ha 6ase sigpa apXUTEKTypbl
RISC-V 32-pa3psigHbll MUKPOKOHTPO/IEP C BHYTPEHHEW 3HEpro-
He3aBMCMMOM MNaMATblO, MHOroKaHanbHbiM AL, kpuntorpadgu-
YeCKMM COMpOoLLeCCOpOM, MocnefoBaTeNbHbIMU UHTepdencamu,
CMCTEMOM 3aLNTbl OT HECAHKLMOHNMPOBAHHOIO AOCTYNA U HU3KUM
TOKOM NOTpebneHns B aKTUBHOM pPeXMMe 1 MaKCMManbHOMN YacTo-
TOM paboTbl Ao 80 MIy,

TakToBas yacTtoTa agpa 50 Mlu,.

—
OBJIACTb NPUMEHEHUA:

Nprbopbl yyeTa 3NEKTPOIHEPTUU U IHEPrOHOCUTENEN, aBTOMO-
bunecTtpoeHue, MegnLUUHCKoe ob6opyfoOBaHWe, NMPOMbILIEHHbIE

[AATYMKN N KOHTPOJINEPbI, YCTPONCTBA AOMALLHEN aBTOMaTU3aLuu,
CMapT-CYETUYMKM U MHOTOE gpyroe

PekomeHpauumn no NporpamMMHbIM U annapaTHbIM CpeACcTBaM OTafKK:
1 MakeTHO-0TNaflo4Has nnaTa npoussoacTea AO «<HUNIT»



TEXHNWYECKUE XAPAKTEPUCTUKN:
> 32-pa3psgHoe LMY co BCTpoeHHbIM MoayieM 06paboTku KOMaHg,
C NnaBatoLLen 3anaTow c oguHapHoN ToyHocTbto (FPU);

P Bnok ynpaBneHuns cbpocom 1 crHxpoHusaumen (RCU), nmetowymin

B cBoeM cocTaBe RC-reHepatop (1 ML) 1 cuHTe3aTOop YacToThl € PLL;
> 610K ynpaB/ieHUsi peXxvmMmamuy 3HepronoTpebnerHus;

P OcHoBHas Flash-namaTtb o6bemMoM 1 M6anT;

P> 03Y0 o6bemMom 256 K6alT;

» O3Y1, nogknto4eHHoe K JoMeHy baTapenHOro NMTaHus,
obbemMoMm 64 KbawnT;

» YHuKanbHbIv ID pa3mepom 128 6uT;

P 32-KaHanbHbIV KOHTpPONNEP NPSMOro focTyna k namatu (DMA);
> Bnok YacoB peanbHoro BpemeHu (RTC) c 6aTapenHbiM NUTaHMEM,
TaKTMPOBaHMEM OT BHELUHEero reHepaTopa 32,768 Kl'y, KoHTponem
reHepaLyMu 1 aBTOMaTUYECKUM NEPEXOLOM Ha BHYTPEHHUI reHepaTop
B CNyvae cboes;

> [laTumk BckpbITUs (Tamper Pin) Ha Tpy BxoAa € NMTaHUEM oT
b6aTapenHoro JOMeHa;

> KpunTtorpaguyeckunii COnpoL,eccop, BKAOYAKLWMA reHepaTop
CNyYanHbIX YNCeN, MOAYNN BbIYUCIEHNS KOHTPONBHOM CYMMbl
CRC32 1 wndpoBaHms no anropmutMam AES 128/256, «Ky3Heunk»,
«Marma», HASH;

P [laTynK TemnepaTypbl;

b CTopoxeBow Tarimep;

P He3aBMCKMbI CTOPOXEBOW TaniMep;

»OpgHo 8-KaHanbHoe 16-pa3psagHoe curMa-gensta AL,

P OpgHo 8-kaHanbHoe 12-pa3psagHoe AL nocnegoBaTesibHOIroO
NpUBAXEHUS;

P [1Ba aHanoroBbix KOMMNapaTopa, MOAK/IHYEHHBIX K LOMEHY
6aTapenHOro NnUTaHus;

P Tpu 16-pa3psgHbIX NOpTa BBOAA-BbIBOAA;
P OfnH 32-pa3pagHbii TaniMep;

P Tpu 16-pa3pagHbix Talmepa;

P MaTtb npuemonepegatymkos UART;

> KoHTponnepsl HTEpQencos:

- CAN 2.0B; - USB 2.0 Full speed (Device);

P OpuH KoHTponnep 12C;

P Tpu KoHTponnepa SPI;

P MopT otnagkun JTAG;

> Kopnyc LQFP 100.

/i peecTp pagmoasieKTPOHHOM MPOAYKUMN

vi npoaykumm (MM P® N 719) u EanHbl

(111 P@ Ne 878) Mu+npomTopra Poccuu. PeecTpoBbisi Homep 10595802

NCKOU NMPOMbILLIJIEHHO

W3nenne BHECEHO B peecTp poccu

WWW.NITET.RU




MUKPOKOHTPONNMEPBI

K1921BIr1T

[ByxbagepHbIN 32-pas3psigHbI KOHTponnep
ansa ACY Tl v HgycTpuanbHbIX CUCTEM

OMUCAHME:

MpepcTaBnseT cobon CMCTEMY Ha KpuUCTanse, Coepxallyt ABa
npoueccopHbix aapa RISC-V poccuinckon paspaboTtkm (32-6uTa,
32 pernctpa, Co BCTPOEHHbIM YMHOXUTeNeM, 610KOM NiaBatoLLen
TOYKM, NOAAEPXKKOM DSP MHCTPYKUMI, OTNAZYMKOM) C HacTOTOM A0
204 Ml'y; BCTPOEHHYO SHEpProHe3aBUCMMYO NaMAaTb 06beMoOM
4 M6alT, LUMPOKNIA HAbop YHMBEPCANbHbIX U CMeLnan3mpoBaHHbIX
YCTPOWCTB 1 NepudepninHbiXx MHTEpPdENCoB.

— ——————————
OBJIACTb MPUMEHEHUA:
ACY TI, nHgycTpmanbHble CUCTEMbI

PekoMeHaaLMmM No NPOrpaMMHbIM 1 annapaTHbIM CpefCcTBaM OTNAAKM:
1 MakeTHo-0Tnago4Has nnata npoussoactea AO «<HUNIT»



TEXHNWYECKUE XAPAKTEPUCTUKN:

> IByxbagepHoe 32-pa3pagHoe LMY c nogaepxkoit DSP UHCTpyKuui,
BCTPOEHHbIM MogynemM 06paboTKM KOMaHS C NnaBatoLLein 3ansaTon

C A BOMNHOM TOYHOCTbIO, MOALEPXKKOM O0TNago4YHOro nHTepderica JTAG;

P K3l KOMaHA M K3LW AaHHbIX 1-ro ypoBHS 06beMoM Mo 32 K6alT Kaxapli
1 06K KW 2-To YPOBHS 128 K6aliT;

» OcHoBHas Flash-namaTb 06bemMom 4 M6anT ¢ kogom Koppekumn ECC;

> [ononHuTenbHas Flash-namsats o6bemom 512 Kb6aiT ¢ kogom koppekummn ECC;
» OpgHoKpaTHo nporpaMmmupyemMas (OTP) namaTb o6bemom 16 Kb6anT
AN9 XpaHEHUS OaHHbIX;

> O3Y o6bemom 1 Mb6aliT ¢ kogom koppekuun ECC;

> KoHTponnep BHelwHen namsaT (EMC) o6bemom go 128 M6anT,
nogaepxuatownin SRAM, ROM 1 NOR Flash 1 kKoHTponnep BHelHew
namaTtu (SDRAM) o6bemoMm 0 32 M6anT;

P 32-KaHanbHbIV KOHTPONNEP NPSIMOro focTyna k namsatu (DMA);

P Cemb 16-pa3psgHbIX NOPTOB BBOAA-BbIBOAA;

> LecTHapuaTb 32-pa3psigHblX TaliMepoB ¢ 610KOM 3axBaTa/CpaBHEHUS
M BO3MOXHOCTbIO reHepauuu LUNM;

P LWecTHagLaTb ABYXKaHanbHbix LUMM-mogynaTopos;

P NHTepdenc nogKkNtoYeHNs BHELWHMX YCTPONCTB nuTaHus (MSC);

P> 48-KaHanbHbIN 12-pa3pagHbiv bbicTpoaelicTByowmin AL ¢ pexnmamn
LunbpoBOro koMnapaTopa;

> [1Ba 12-pa3psgHbix 61oka LLAM;

b [aTuynk TemnepaTypbl, NOAKIOYAEMbIN K 0gHOMY 13 BXxoaoB ALLM;

P YeTbipe aHanorosbix komnapatopa ACMP;

P AnnapaTHbI UCTUHHBIN reHepaTop CllyYanHbIX Yncen;

> AnnapaTHbiin 610k gns nogcyérta HASH cymmbl;

> AnnapaTHbIN 610K A5 NOACYETA LMKNNYECKOTO M36bITOYHOTO KOA3;

> Mopynb nogaepxku Kpuntorpadbmnyecknx BbIYUCIEHNI;

> CTopoxxeBow Talrimep;

> bnok RTC c 6aTapeliHbiM NUTAHNEM;

> Cynepsu3opbl (POR/BOR) 1 MOHUTOPbI NUTaHKS;

P Bocemb npuemonepegatymnkos UART;

P Bocemb koHTponnepos SPI;

b [1Ba KOHTponnepa QSPI;

b [1Ba KOHTpoNnepa I2S;

P Bocemb koHTponnepos LIN;

P YeTbipe kOHTpONNepa 12C;

> [1Ba koHTponnepa USB 2.0 (Device/Host) c uHTepdeiicom
UTMI+ v 6niokamn cmanyeckoro yposHst USB 1.1;

> KoHTponnep CAN 2.0b, cogepxawmii 4 y3na;

P YeTbipe koHTponnepa CANFD no ogHoMYy Y31y B KaXaoMm;
> KoHTponnep Ethernet 10/100/1000

€ 6110kOM (DM3MYECKOTO YPOBHSI. )
> Kopnyc: LQFP 208. WWW.NIIET.RU
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MUKPOKOHTPONNEPGI

K1921BI'3T

YHUBepCanbHbI 3HepPro3dheKTUBHbIN
32-pa3psigHblli MUKPOKOHTPOINEP
C DYHKLMAMY yNpaBneHWs ABUraTeNnsamMm

OMUCAHME:

MpeacraBnsieT coboli MUKPOKOHTPOEP /151 YNIPaBAeHUs ABUraTENsSIMMU,
cofepxalyumi yHMBepcanbHoe 32-pa3psaHoe NpoLEeccCoOpHoe sSiapo
apxutekTypbl RISC-V poccuitckolt pa3paboTku (32-6uta, 32 peructpa,
CO BCTPOEHHbIM YMHOXMTENEM, 6TOKOM apuPMETUKHM C NaBatoLen
3anATON ABOMHON TOYHOCTU, OT/IafA4YMKOM), YacToTom Ao 120 MIu;
BCTPOEHHYIO 3HEProHe3aBUCMMYK MamaTb obbemom 1 M6anrT,
WNPOKNI Habop YHNBEPCANbHBIX M CMELMANN3MPOBAHHbBIX NOf 3a4a4u
yrnpaBneHus aBuratensiMv 610KoB U MHTepdecoB

—————————————————————————
OB/IACTb NPUMEHEHMNA:
ynpas/fieHue gBuraTenamm

PekoMeHaaLMmM No NPOrpaMMHbIM 1 annapaTHbIM CpefCcTBaM OTNAAKM:
- MakeTHo-0TNafoYHas nnata npoussoactea AO «<HUNIT»



TEXHWYECKUE XAPAKTEPUCTUKN:
P MukponpoueccopHoe agpo RISC-V 32-6uTa, 32 pernctpa, co
BCTPOEHHbIM MOZyneM 06paboTKM KOMaHS C NiaBatoLLei 3ansTom ¢
ABOVHOM TouHOCTbH0 (FPU), nopaep)kor otnagoyHoro nHtepderica JTAG;
P K3l KOMaHA 1 K3LW AaHHbIX 06beMOM No 32 K6alT Kaxablit;

> KoHTponnep BHewHen namatn EMC, nogaepxuatowmnin SRAM, ROM,
NOR Flash 1 SDRAM,;

P OnepaTtuBHas namsitb TCM o6bemoM 64 KbawT;

P OnepaTtuBHas namsiTb SRAM faHHbIX 06beMoM 256 KbanTt

c nogaepxkon ECC;

> Flash-namsTb o6bemom 1 M6aliT ¢ nogaepxkon ECC;

P Flash-namaTb gaHHbIX 06beMoM 32 Kb6alT ¢ nogaepxkon ECC;

P> 24-KaHasbHbI KOHTPONNEP NPSIMOTro AoCTyna K namsitn DMA;

P LLlecTHapuath 32-pa3psgHbIX MyNbTUDYHKLMOHANbHbIX TAlIMepPOB

c nogpepxkon PWM u pexrma 3axBaTa;

P [1eBsTb 2-KaHasnbHbIX 6510k0B LLNM;

b LWecTb Moaynen 3axBaTa/cpaBHeHms CAP;

P [1Ba MMNYNbCHbIX KBagpaTypHbIX gekogepa QEP;

P Brok reHepaTopa ciy4vaiHbix yncen TRNG;

P BIOK BbIYNCEHMS KOHTPOIbHON cyMMbl CRC;

> Bnok wrdposaHus no anroputmam AES 128/256, «KysHeumnk», «<Marmay;
P bnok BbiumncneHmst HASH;

P YeTblpe KOHTpoOANepa nHtTepdeinca SPI;

P YeTblpe KOHTponnepa nHTepdeica LIN;

P lecTb KOHTpoNepoB NHTepdeica UART;

P KoHTponnep nHtepdeiica QSPI;

b [1Ba KoHTponnepa nHtepdeica 12C;

> KoHTponnep nHtepdenca CAN Ha 4 y3na;

> [1Ba koHTponnepa nHtepdenca CANFD;

> Yacbl peanbHoro BpemeHn RTC ¢ 6aTapeliHbiM NUTaHUEM;

P Tpy 11-KaHanbHbIX 12-6MTHbIX AL,

P [aTumk TemnepaTypbl, NOAKIHOYEHHbIN K BHYTPEHHEMY KaHany AL,
P Tpy aHanoroBbIX KOMNapaTopa;

> [Ba 12-pa3psgHbix LAI;

> CynepBu3op nutaHmus POR/BOR,;

»KoHTponnep USB 2.0 Host/Point c uHTerpuposaHHbiM PHY 1.1,
> NHTepdeiic Ethernet 10/100/1000 ¢ HTerpupoBaHHbIM PHY;
P NHTepdeic BBOga-BbIBOAA 06LLero HasHavyeHus GPIO
(BOCeMb 16-pa3psaHbIX MOPTOB);

P MakcumanbHas YactoTa paboTtbl 120 My,

P Kopnyc LQFP 208.

Vi peecTp paamnoaaeKTPOHHOM NPOAYKLMN

(A1 PO Ne 719) u EguHbi

(111 P® N2 878) MuHnpomTopra Poccuu. PeecTpoBbiii Homep 10860884

WUCKOU NMPOMbILLIEHHON MNPOoAYKLUUN
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MUKPOKOHTPONNEPSI

K1921BI'ST

YHUBepCanbHbIN ManorabapuTHbIN
32-pa3psigHbli MUKPOKOHTPONEP
C PYHKLMAMYM yNpaBAEHUS SNEKTPOABUIaTENSAMY

ONUCAHME:

MpepcTtaBnset cobolrt ManorabapuTHbIN MUKPOKOHTpoONep Ans
yrnpaB/ieHUs 3NeKTPOABUTaTENSAMN, COAEPKALLNIN YHUBEPCANbHOE
32-pa3psgHoe NpoLeccopHoe AP0 apxmTekTypbl RISC-V poccunckon
pa3paboTku (32-6uTa, 32 perncTpa, CO BCTPOEHHbIM YMHOXUTENEM,
610KOM apUPMETMKM C NNABAKOLLEN 3aNSTON OAMHAPHON TOYHOCTM,
OT/1afuMKOM); YacToTor Ao 100 MIL; BCTPOEHHYH SHEProHE3aBUCUMYHO
namsaTb 06bemMoM 512 K6anT, Habop yHMBEpPCaNbHbIX U
cneumanv3MpoBaHHbIX 610KOB U MHTEPdENCOB.

OB/IACTb NPUMEHEHNA:
NopTaTUBHbIE CUCTEMDbI

PekoMeHaaLMmM No NPOrpaMMHbIM 1 annapaTHbIM CpefCcTBaM OTNAAKN:
1 MakeTHo-0TNnafoYHas nnata npoussoactea AO «<HUNIT»



TEXHUYECKUE XAPAKTEPUCTUKWU:

» MukponpoueccopHoe sigpo RISC-V 32-6uTa, 32 perncrpa, co
BCTPOEHHbIM MOAyIeM 06paboTKM KOMAHS C NiaBatoLLeN 3ansTOM
C ogMHapHon TouyHocTbio (FPU), nogaep)kkor oTnagovyHoro
nHTepdenca JTAG;

> K3l KOMaHA 1 K3LWW faHHbIX 06beMoM Mo 4 K6anT Kaxabli;
> 16-KaHanbHbIN KOHTPO/IIEp NPSMOro AocTyna K namatn DMA;
» OnepaTuBHas namMaTb TCM ob6bemom 32 KbanT;

» OnepaTuBHas namaTb SRAM gaHHbIX 06bemMoM 16 K6alT;

» Flash-namsTb 06bemom 512 K6alT;

> YeTbipe 32-pa3psagHbix MynbTUDYHKUMOHANbHbIX TaliMepa
c nogaepxko PWM u pexxnma 3axBaTa;

» Tpu aByXKaHanbHbIX 610Ka LUNM;

» IMNynbCHbIN KBagpaTypHbIn gekoaep QEP;

» Tpu 6noka 3axBaTa CAP;

» CTOpOXXeBOW TanMep;

» Yacbl peanbHoro BpemeHu RTC ¢ 6aTapeiHbiM NUTaHKEM;

> [1Ba KOHTpoepa nHTepdenca SPI;

» KoHTponnep nHtepderica 12C;

» [1Ba KOHTponnepa nHtepdenca UART ;

» KoHTponnep nHtepderica CAN Ha 2 y3na;

» IHTepdenc BBoga-BbiBOAa 06Lero HasHavyeHust GPIO;

> 4-KaHaNbHbIN 12-6UTHbIN AL,

» Cynepsu3op nutaHus POR/BOR,;

» MakcMManbHas YactoTa paboTbl 100 Ml

» Kopnyc: LQFP 48.

i peecTp pagmoa1eKTPOHHOM NPOAYKLUMN

(A1 PO Ne 719) u EguHbi

(111 P® N2 878) MuHnpomTopra Poccuu. PeecTpoBbiii Homep 10818514

WUCKOU NMPOMbILLIEHHON MNPOoAYKLUUN
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MUKPOKOHTPONNEPH

K1921BIr'7T7

ManoBbIBOAHOW 32-pa3psigHbIN
MUKPOKOHTPO/Iep 06LLero HazHaYeHUs

OMUCAHMUE:

MpeacTtaBnseT coboil ManorabapuTHbIA MUKPOKOHTPONNep,
COAEepXalnM yHMBepcanbHoe 32-pa3psigHoe MpoLLeccopHoe aapo
apxuTekTypbl RISC-V poccumiickor pa3paboTtku (32-6uta, 32 pernctpa,
CO BCTPOEHHbIM YMHOXUTENEeM, 6I0KOM apnMETUKM C NaBatoLLen
3anAaToM OANHAPHOM TOYHOCTU, OTNAaA4YMKOM); YacToTol Ao 100 MIw;
BCTPOEHHYH SHEProHe3aBUCUMMYHO NamMsaTb 06 beMom 512 KbanT, Habop
YHUBEpPCasbHbIX U CNeLmanv3npoBaHHbIX 610KOB U MHTePhENCOB.

OBJIACTb NPUMEHEHNA:

e CpeacTea M3MepeHVII\/'I, cBA3N, Ha6I'IPO,U,eHVI9|, 6€3OI'IaCHOCTI/I;
e aBTOMATMN3auUmna Npon3BoAcTBa, MeANUNHDbI, SHEPTETUKN,
NPOMDbIWNIEHHOCTU, PA3/IMYHbIX CUCTEM YyNpaB/IEHNA

PekoMeHaaLmMmM No NPOrpaMMHbIM 1 annapaTHbIM CpefCcTBaM OTNAAKMU:
MakeTHo-0TNafoYHas nnata npoussoactea AO «<HUNIT»




TEXHUYECKUE XAPAKTEPUCTUKNU:
» MukponpoueccopHoe sigpo RISC-V 32-6uTa, 32 pernctpa,

CO BCTPOEHHbIMU YMHOXUTENEM, 6/1I0KOM apnbMETUKM C NIaBaLOLLEN
3ansTON OgMHAPHOM TOYHOCTU, OT/TAAYNKOM

(c mHTepdericom JTAG);

> K3l KOMaHA, 1 K3l AaHHbIX 06bemMoM no 4 KBanT Kaxabii

(no 1 K6anT Ha nyThb);

» OnepaTuBHas namMaTb TCM o6bemom 32 KbanT;

» OnepaTuBHas namMaTb SRAM gaHHbIx o6bemom 32 KbanT;

» Flash-namatb o6bemom 512 KbanT;

> 8-KaHaMNbHbIN KOHTPOAAEP NPAMOro goctyna K namMatu (DMA);

» NHTepdeic BBoaa-BbiBoAa obuiero HasHaveHus GPIO;

> [1Ba 32-pa3psiaHbiX MyNbTUDYHKLMOHANbHbIX TanMepa

c nogaepxkon LLNM;

> Tpn 16-pa3psgHbIX MynbTUQYHKLMOHANBbHbIX TaiMepa

c nogaepxkon LLNM;

» CTOpOXXeBOW TanMep;

> Yacbl peanbHOro BpeMeHu ¢ 6aTaperiHbiM NUTaHNEM;

> 8-KaHanbHbIM 12-6UTHbIM AL nocnegoBaTeNbHOMO NPUGAMKEHUS;
> 12-6uTHbIN LLAT;

> [laTunK TemnepaTypsbl, NOAKIOYAEMbIN K OgHOMY 13 BxogoB AL,
» Cynepsusop nutaHusi POR/BOR,;

» KoHTponnep nntepderica CAN 2.0B;

» [1Ba KOHTponnepa nHtepdeica I12C;

» Tpu KoHTponnepa uHTepderica SPI ¢ BO3MOXHOCTbIO NOAKIHOYEH WS

BHELWHMX PAgMOYaCcTOTHbIX NpUemMonepeaTynKkos;
» [1Ba KOHTponnepa nHtepdenca UART;

» MakcuMManbHas YactoTta pabotbl — 100 MIw;

» Kopnyc: LQFP 48.

/i peecTp pagmoa1eKTPOHHON NPOAYKLUMN

vi npogykumm (M1 P® N2 719) u EguHbi

(M1 P® N2 878) MuHnpomTopra Poccuu. PeecTpoBbiii Homep 10818515

UCKOU NMPOMbILLTIEHHO
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MOUWHBIE CBY LDMOS -

TPAH3UCTOPDI

A

| |
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@ \

KNOI71A ]

| A 1

SR 231 .

=

K"9171A KPEMHWEBbIN N-KaHANbHbI TPAH3MCTOP
C N30/IMPOBAHHbIM 3aTBOPOM

OT/INMUTE/NIbHBIE OCOBEHHOCTMU:

> BbixogHast MOWHOCTL B NuKe ornbatowen Py, - - 140 BT

> KoauumeHT ycunenus no mowHoctn K, - 20 ab

» KMJ ctoka n. - 45 %

> KoathdnumeHT KOMOUHALNOHHbIX COCTaBASOLMX TPETLETO
nopspaka M, - muHyc 30 ob

(Ycnosus nsmepenus: f =860 Mry, f,=860,1 My, U_, =50 B,
20°C=tk<125°C)

ONMNCAHMUE:

JInHenHbI CBY LDMOS-TpaH3uCTOp A1 HeNpepbIBHOIO peXXuMma
pa6ortbl.

> InanasoH vyactoT go 1000 My,

» HNU3KMin ypoBEeHb MHTEPMOAYIALMOHHbIX NCKAXEHUI

b HanpsxeHne nutanus 50 B

> flBnsetcsa aHanorom BLF881 (. Ampleon)

> [loCTynHble BapUaHTbl KOPMYCHOFO NCMONTHEHMS:

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



NPEAE/IbHO AONYCTUMBIE PEXXUMbI 3KCNNTYATALIUN:

MakcrmanbHO ONyCTUMOE MOCTOSIHHOE U 13V
HanpshKeHWe 3aTBOP-UCTOK, B 31 MAKC
MakcumanbHO JONyCTUMOE NOCTOSIHHOE U 108
HanpshKeHne CTOK-NCTOK, B I MAKC
MakcrmanbHO flonycTMas NOCTOAHHasA P 922
paccenBaemMasi MOLHOCTb, BT MAKC
MakcuManbHO JONYCTUMBbIA MOCTOSIHHbIN | 6.7
TOK CTOKa, A CMAKC 2
[JvanasoH pabounx Temnepatyp, °C ttCM"'“(Cpeﬂa) - 60
’ K MAKC (kopnyc) +125

MakcumanbHO fonycTnMas Temneparypa t 200
nepexoga, °C M MAKC
MMnynbcHoe TensioBoe CONpoTUBAEHNE

o R 1,27
nepexop-kopnyc, °C/Bt T K

ANEKTPU4HECKUE NAPAMETPbI:

KpyTun3Ha XapaKTepucTmKm

(I.=4,5A,U_,=10B),A/B = TR

ConpoTHB/IEHME CTOK-UCTOK B OTKPbITOM

coctoaHum (I.=4,5A,U,, =10B), Om Renomc 0,175 (tun)
BxoaHas emkocTb (f=1Mru, U =50 B), n® Cy 132 (tun)

MpoxoaHas emkocTb (f=1Mru, U =50 B),n® T 0,45 (Tun)
BbixogHas emkocTb (f=1Mruy, U =50 B), nd Co 35 (Tun)

Y efInHbIi PeecTp poCcCUiicKol pagnoaneKTpoHHou npogykuuu (M1 PO Ne 878).

Q W3penve BHeCEHO B peecTp poccuiickor MpoMmbiiLneHHov npoaykymu (M PO Ne 719)
PeecTtpoBbivi Homep 10706307

" [1ng BCero AnanasoHa paboymx TeMmnepartyp

2 Mpu Temnepatype kopnyca t,< 25 °C




MOUWHBIE CBY LDMOS -
TPAH3WUCTOPSDI

KN91716C

KPEMHMEBBIN N-KaHa/IbHbI TPAH3UCTOP C M30/IMPOBAHHbIM
3aTBOPOM /15 paboTbl B ycunutene Joreptu

OTINMUTENTIbHbLIE OCOBEHHOCTMW:

» BbixogHas MowHocTb P, .~ 180 BT (DVB-T)

> KoachdurumeHT ycunenma no mowHoctn K, - 18,6 ab (DVB-T)

» KnA croka n. - 50 % (DVB-T)

» Intermodulation distortion shoulder IMD ,, .. - M1Hyc 33 b (DVB-T)
(Ycnosus nsmeperus: f =550 My, U_, =50 B, 20 °C < tk < 125 °C)

ONMMCAHME:

JNInHeliHbIi CBY LDMOS-TpaH3ucTOp, NpegHa3Ha4YeH asis paboTbl
B YCU/IUTE/IIX MOLLLHOCTU, BbINOJIHEHHbIX MO cxeMme [lorepTu,
onTUMU3UPOBaH ANnsa ycuneHusa DVB-T curHana.

> [InanasoH vyactoTt go 400 - 700 My,

» H13KNM ypoBEHb MHTEPMOAYNALMOHHbBIX MCKAXKEH NI

> HanpshkeHne nutaHusa 50 B

> dBnsieTcs aHanorom BLF98IE (. Ampleon)

> [locTynHble BapuaHTbl KOprycHoro ncrnonHeHuns: KT-103A-2; KT-103C-1

Y eAnHbIN PEeCTp POCCUIICKON pafinoa1eKTpoHHo npoaykuum (M1 Pd N2 878).

Q W3penne BHeCEHO B peecTp pOCCUIICKOM MPOMBbILLIeHHOM npogykumu (M P® N2 719)
PeectpoBbii Homep 10638607



NMPEAE/IbHO AONYCTUMBIE PEXXUMbI 3KCNTYATALIUN:

MakcumanbHO 4onycrtnmMmoe nocTtossHHoe

u 139
HanpspKeHve 3aTBOP-UCTOK, B SMARE
MakcrmasibHO JoNyCTMMOE MOCTOSIHHOE
U 108
HarnpshxeHue CTOK-UCTOK, B @ILRE
MakcrmanbHO JonycTrMMas MOCTOsIHHAsA p 6147
paccevBaemasi MOLHOCTb, BT MAKC
o Q
MakcrumManbHO JONyCTUMbIN | 16,7 (ocHnnewo) &
NOCTOSIHHbIN TOK CTOKa, A CHRLE 19,6 (nuk. nnevo) §Q
2 o
O
5 t -60 £g
[Junana3oH paboymx Temnepatyp, °C CMUH (cpena) %
K MAKC (kopnyc) +125 § 3
>
Q=
MakcrumManbHO gonycTuMas Temnepartypa t 200 e 8
o
nepexoga, °C M MAKC g8
g5
MMAynbCcHOe TensoBoe CONPOTUBAEHNE S
o R 0,19 § S
nepexog-kopmnyc, °C/BT i g
g3
S

ANEKTPUYHECKUE NAPAMETPbI:

KpyTun3Ha xapaktepucTtuku, A/B

ocH. nnevo (I =8,5A, U, = 10B) s 13,0 (mur)
c_ o~ 18,0 (MuH)

nuk. nnevo (I.=12,6A,U_, =10B)

ConpoTuBieHME CTOK-UCTOK B

OTKPbITOM COCTOSIHWM, OM S 0,09 (Tun)

ocH. nneyvo (I.=8,5A,U, =10B) cnotk 0,06 (Tvn)

nuK. nnevo (I.=12,6 A,U,, =10B)

BxogHas emkocTb, nd

ocH. nneyo (f=1Mru, U_=50B), Con igg gﬂg;

nuK. nneyo (f=1Mru, U_=50B)

[MpoxogHas eMKoCTb , NP

ocH. nneyo (f=1Mru, U_=50B), S 01’727((TTMMHH))

nuK. nnevo (f=1Mruy, U_=50B) ’

BbixogHast eMKOCTb, NP

ocH. nneyo (f=1Mry, U_=50B), C,u 16082((TTMMHH))

nuK. nneyo (f=1Mru, U =50 B)




anA 3AMETOK




anA 3AMETOK




0(OopMUTH
npepsakas

MO BOMPOCAM NMPUOBPETEHNA NPOAYKLIUN:
Otpen mapketuHra AO «<HUN3IT»
Ten:. +7 (473) 222-91-70
Email: e.pletneva@niiet.ru



