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< INMYS

KomnaHua «MHMuc» ocHosaHa B 2011 rogy 1 HayuHana

CBOIO [EeATENbHOCTb C pa3paboTku  MPOLECCOPHbIX

moayrnen Ha 6a3e npoueccopoB NXP, Texas Instruments,

Altera, Xilinx 7 Apyrmx npon3BoanTENen.

B HacToslee Bpemsa «MHMUC» — 3T10:

= PaspaboTka BCTpavMBaembix cucTeM Ha 6ase
MWKPOKOHTpONepoB, npoueccopoB u FPGA;

=  Bepylume cxeMOTEXHUKM N pa3paboTHmKu;

= CobcTBEHHOE MPOM3BOACTBO MOMHOIO LMKMa — OT
pa3pabotkn KO OO0 MOHTaxa nevyaTHbIXx nnar u
KOpMyCMPOBaHUS roTOBbIX YCTPOWCTB;

= [psiMmble KOHTaKTbl C asuaTCcKMMK MapTHepamu
(npoussoauTenamm PCB 1 Mukpocxem);

. ObecneyeHune noaaepku CUCTEMHBIM Nno
(onepaunoHHasa cuctema, Apansepsl, nepudepumn u
T.Nn.);

= ObecneyeHre TEXHNYECKOV NOAAEPXKKA KOMMAAHUAM,
BHeApsoWMM  npogykumio  «MHMUC» B cBOM
peLueHus;

= Bo3mOXHOCTb apgantauuMu nNpoAyKUUW MNo4 Baluu
NPOEKTBHI.




YyacTok
aBTOMaTUYECKOro

= YyacTtok

JlEE CEXHOCTHOTO aBTOMATUYECKOIA " Y4acTok
MOHTaxa onTU4ECKol BbIBOAHOIO = COOopoYHbIN
MHCNEeKLMUY aBTOMaTn4ecKoro y4yacToK
MOHTaXa

MpousBoacTeo, nnowaasto 1000 m? B r. CaHkT-NeTepOypre, no3BonseT U3aenusam
ycnewHo npoxoautb ceptudukaumio ans peectpa TOPIN MuHnnpomTtopra




Workflow pa3paboTtku

lMpumepbi npoekmos

MepBble MHXeHepHble 06pa3LbI 4N 3anycka
nporpaMHo-annapaTHbIX NPOAYKTOB

mMeHee 4 mecsiyes B [InaHweT «YMHOro goma» ¢ yHKLmMen
b Zigbee-koopanHatopa — 5 mecsaueB 4o
4 R cepuu;
m  MartepuHckas Control-Plane nnata
ans

32-kaHanbHoro 100-rmrabutHoro
Opokepa ceTeBbIX NAKETOB — 6

Paspa6otka :
CXEMOTeXHUKU MecaueB 0 Cepuin;

MoHTax 3anyex m  KOHTPONbHO-KaccoBbIN TepMUHAT

CornacosaHHoe Koppewun Q& CepuiiHoe p A

= :Je;;:THbIX Loy SR e npuropogHoro XX[-tpaHcnopta — 8
MecsLEB 10 CepUn.

B 3awmueHHbIA NPOMBbILLSIEHHbIN

KomnbtoTep ana XK[-tpaHcnopTa Ha
ocHoBe SMARC-mogynsa — 5 mecsiues

3akynka
KOMMOHEHTOB

\

Bbixoa Ha cepuio MeHee 8 mecsiyes




MporpammHbie BoamoxHocTn BHY/ '/ 7§ £

CunbHas JKCnepTthn3a B CUCTEMHOM NporpamMmmMmmnpoBaHnn.

= CeptudumuymnpoaHHbin BIOS Ha ocHoBe Coreboot ansa x86 cepBepHbIX MaTepPUHCKUX Nnar;

KoHeuHble BCTpanBaemble NPOAYKTbl UCMOMNb3YIOT fierkoBecHble coopku Linux ¢ pnkcupoBaHHbIMU OYHKLMAMMN
Ha ocHoBe Buildroot;

= [loppepxka OCPB HentpuHo;
= [lopoepxka poccumnckmx guctpmbytmeos (Astra Linux);
=  Wcnonbayem 3arpysynk U-boot;

= [1ns npototunupoBaHusa npegoctaensem Debian-based cbopkn ¢ MeHegkepoM NakeToB.

@ O luﬂi R@{E

AST RA LINUX

DESKTOP

Making Embedded Linux Easy
U-boot s O

HelTpuHo @ Y OCtO debian

coreboot




Moaynu dpopmata SMARC Q‘INM ) £

RK3568 RK3588 Intel Elkhart Lake

4x Cortex-A55; = 4x Cortex-A76+4x Cortex-A55; = Pentium/Celeron/Atom:;

= ARM Mali-G52 GPU; = ARM Mali-G610 GPU; = Intel UHD Graphic;
= NPU 1 TOPS; = NPU 3x2 TOPS; « LPDDR4x go 32 I'b;
= LPDDR4x go 8 I'b; = LPDDR4x po 32 I'b. » [logpepxka Windows, DOS.

+ no cneuncgpukaumm SMARC 2.1

= 2x Gigabit Ethernet;

= LVDS, MIPI DSI (nogaepxka 1920*1080@60k/c), MPI
CSI, Ayamo I2S, 8K video (RK3588);

» 3x UART+0Tnago4HbIN;

= [pyrue untepdpericol u nepudpepus: 1?C, SPI, SDIO 3.0,
CAN, PWM, GPIO.




KomnbloTepsl Ha ocHose SMARC BV /) 7 4 £

INMYS SMARC EVM IP65-3aWwmLeHHbIN NPOMbILUNIEHHbIN
KOMNblOTEP

MIPT CST

PCIE2.0/
USB3_HOST/
12C_MPCI

PCIE3.0

PWR BTN
RESET BTN
SYS

LoUART = Huskoe anekTponoTpetneHue;
ggf{w » KomnakTHble pa3mepsl;
» [nanasoH Temneparyp: ot
-40...+85C;
= 2x CAN, 2x RS232, 2x RS485;
= HDMI, VGA;

= 2x Gigabit Ethernet;

» MaTepuvHckas nnarta npegHasHadeHa Ans MapLpyTusasmmn = Mini-PCIE moaynb paclwmpenns;
NHTepdencHbix curHanos moaynsa dopmara SMARC Ha = Kputepui kavyectsa A no FOCT
BHELUHWE CTaHAapTHbIE pasbeMb. 33436.4-1-2015.

SOM CONN
SDIO3.0 4 BIT
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YnbTpa-KkoMnakTHble Moaynu & INMYS

CARDSOM RV1126

4x Cortex-A7+RISC-V MCU;

NPU 2.0 TOPS;

LPDDR4 no 4 baiiT;

eMMC po 32 bawT;

1x Ethernet 10/100 M6éu1/c;

2x USB OTG 2.0 (host+device);

5x UART+1 otnagoyHbin UART;

4x I2C, 2x SPI, 2x CSl, 1x CAN, 2x I2S.

OTtnagoyvHasa nnata NMS-CS-EVM

CARDSOM RK3588 Cdepbl npuMeHeHUs
4x Cortex-A76+4x Cortex-A55; Pa3avep 55x30mMm genaetr Mogynv OTIINYHbBIM
ARM Mali-G610 GPU; BbIOOpOM Ans:
NPU 6 TOPS; Hocumbix yCTPONCTB;

LPDDR4x no 32 I'G;

3x PCle 2.0 (1 lane);

PCle 3.0 (4 lane);

1x Ethernet 10/100 M6éu1/c;
1x Gigabit Ethernet;

1x CAN, 2x SPI, 4x I?C;

1x HDMI, 2x CSlI, 1x DSI.

AloT;

lFapHUTYp BMpTYyanbHOW peanbHOCTH;
IP-kamep n cepBepoB BMOEOHAONIOAEHMS;
WHTennekTyanbHbIX ABEPHbIX 3BOHKOB;

TepmyHanoB camoobcnyXvBaHus;
BIMNA.



CepBepHble maTepuHCKUe nnaTtbl x86

KomnakTHiIn cepBep Intel Xeon E2XX ¢ noaaepKon KapT Intel Xeon E2XX 3xOCP 3.0
pacLumpeHuns

= CeptudmumpoBaHHbin BIOS Ha ocHoBe Coreboot;

= LGA1151-cokerT (8- 1 9-e nokoneHue Intel);

= [lopgoepxka moaynen aosepeHHoun 3arpy3km Cobonb.

KapTtbl pacwmpenus OCP 3.0

= VIHTepdbericHada nnarta: cyxme KoHTakThbl, Gigabit Ethernet
(83xRJ45, 2x SFP), PPS managing, OCXO;

= NIC Ha Xilinx Artix 7 ¢ CPRI-untepgencamu;

= NIC Ha Intel XL710 — 4x10 SFP+Gigabit Ethernet+MK
MwnaHap AN MOHUTOPUHIa NUTAHUIA N TeMneparyp;

= NIC Ha 2x Intel 1350 — 8x1 SFP Gigabit Ethernet.

Cdchbepbl npMmeHeHus

= Next-Generation Firewall — cucrtemsi;

= BbaszoBble cTaHuuu LTE;

= Control-Plane BbICOKONPON3BOAMTENbHLIX Creumnanm3npoBaHHbIX
KOMMYTaTOpOB.




uQ7 moaynb Ha Baikal-T

uQ?7 Baikal-T

KnroyeBble 0cO6eHHOCTH Control-plane Management-plane

= 2 agpa MIPS Warrior P5600; Ana FPGA-6pokepa ceTeBbIx [na x86-moaynsa ynpasneHnsa 32x100-
= DDR3 2 TIb; naketoB (Intel Arria 10) ¢ Be6- rmrabuTHOro 6pokepa ceTeBbIX NAKETOB
= 2x16 MbB 3arpy3o4Hbix NOR; nHtepdericom Ha React+NodedS. Intel Tofino:

= PCIE 3.0 4x, 2x SATA; = |PMI-koHTpoOnnep,

= 2x UART, 2x SPI, 2x I*C; = Serial-Over-LAN,

= 7x USB 2.0; = dyHKums obHoeneHus BIOS n SATA-
= 2x [vurabut Ethernet (PHY); obpasa.

= 1x 10 Mvrabut Ethernet (XGMAC);

= 7x GPIO.




COM-Express moaynu Ha Baikal

COM-Express Type 7 Baikal-M

. Baikal-M (BE-M1000) — 8xARM Cortex-A57, yactota go 1.5y
« COM Express Type 7 (125x95 mm, ctangapt COM.0 R3.0)

« 2xLPDDR4 0o 32Tb

« 2x 10 Gb Ethernet, 1x 1 Gb Ethernet, 2x SATA 6G

« 3x PCle Gen.3 (8+4+4 nuHun)
« [loTtpebnenue 30 BT

peHaep”

COM-Express Type 10 Baikal-L

« Baikal-L (BE-L1000) — 4xARM Cortex-A710

« COM Express Type 10 (84x55mm)
« LPDDR4 oo 32TH

« 1x 1 Gb Ethernet,

« 2xPCle Gen.4 (4+4, 2+1+1)

« Mali-G52 GPU, eDP, LVDS

« CAN, UART, I2C, SPI nHtepdenchbl
« [loTtpebnenwne 15 BT




SODIMM Tl AM335x

= Cortex-AS8;

= Jo 512 Mb DDRS;

= [Jlo 1024 MB SLC NAND flash;
Y e o e = Gigabit Ethernet, WiFi a/b/g/n.

uQ7 IMX8M

= 4xCortex-A53; Cortex-M4F;
= Gigabit Ethernet, WiFi;

= CSI, LVDS, HDMI;

= SATA, PCIE.

SODIMM Tl AM180X

= [lpoueccop Tl Sitara ARM AM180X unu
C6000 DSP+ARM: OMAP-L138/OMAP-L132;

= DDR2 64 MB/128 MB/256 Mb;

uQ7 IMX8M MINI
= 4xCortex-A53;
= Gigabit Ethernet;

= 10/100 Base-T Ethernet; gi'II'AL\{DDCSIE

= SATA. ’ .
NMS-Q7-EVM

CARDSOM IMX8MINI = LVDS;

= ARM Cortex-A53; = Gigabit Ethernet;

= 1Gbit/s Ethernet; = HDMI;

= Gigabit Ethernet, WiFi b/g/n; = CAN;

= LVDS, MIPI CSI. = M2 PCIE;

*  2xAudio 3.5 mm jack.
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OTBevyaem Ha Balun BOMNPOCHI
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