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OTKpbITas OTKpbITas
ANEeKTpPoOHIMKa MmexaHumkKa
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OTKpbITaa nMexaHmkKa

GRABCAD E FreeCAD

Thingiverse © ONDSEL

CoobwecTBO NMHCTPYMEHTDI
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Open Source Software

80% of companies run
Open Source Software

1991

Linux 1.0 Released

Open Hardware

>
Today

Open Source Software
ubiguitous

Open Source Hardware

Tr| Tin<er
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RospbarmyPi

ARDUINO i
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open sourcea
ardware RISC

>
Today Future

Source: Global Semiconductor Alliance, “Charting & Mew Course for Semiconduciors = Rambus and G54
Report”, hitps://werw gsaglobal org/gea-resources/publications’charting-a-new-course-for-semicoductors!.
Accessed: 2016 Mar 03
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A yTO cemnvac?

Google

skyuJater

S m  r
L

FOSS 90nm FDSOIProduction PDK
github.com/google/sky90fd-pdk
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B Poccuinm

mikron

AO «MukpoH»

WzroToeneHne MHTErpabHbIX
MUKpocxem no TexHonorum KMOIT 180
HM

HCMOS8D 180 Hm

Open Hardware

,ﬂ,ocryngle MUKPO3/TIEKTPOHHbDbIE MNPON3BOACTEA

®unman POAL-BHUNS®D

«HWUWWWNC mm. KO.E. Cepakoea»

WMzrotoBneHne MHTErpanbHbix
MUKPOCXEM NO TEXHONOTMYECKOMY
npoueccy KMOI KHW 0,35 mkm

KMOMN KHK 0,35 mkm

) HRRTW

[T HMK aTexHoATHYECKHMA ueHTRR

HIMK «TexHonoruueckuu LleHTp»
NzroToBneHne MUKPOCKXEM Ha OCHORe
TEXHONOTMKU DA30BbIX MATPUUHBIX
kpucrannoe (BMK) cepuid 5503 w 5507
(1,5 -1,6 Mkm)

BEMK cepwn 5503
®

BMK cepun 5507

A0 “CBeTnaHa-PocT”

AO «CpetnaHa-Poct»
Wzrotoenenne CBY mHTerpansHeIx
MWKPOCXEM Ha OCHOBE

reTepoCTpyKTYp NOAYNPOBOAHWKOBLIX
coeauHeHwia A3BS

PHEMT 0,25 Mkm pHEMT 0,5 MKm

Mpepnocraenedne PDK

3eneHorpaackui
HaHOTEeXHONOrM4ecHuu
LeHTp

AO «3HTL»

WaroTtoeneHune v KOpnycupoeaHu
MHTErpanbHbIX MUKPOCXEM B
MeTa/NIOCTEKNAHHEIE,
MeTanNoKepaMnyeckme u
NAacTMKOBLIE KOpMyca

KMOMN 0,6 — 0,35 mMxm

Y
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Kak npnmeHaTb gnsa Nl

KpaeBble BblYNCNEHUS

C6op pataceToB

PoboToTexHunka

Hay4dHble nccnegoBsaHug
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FedCore n kpaesBbie BblUVICNIeHNNA

bnénunorteka fedcore npegHasHayeHa onis aBToMaTmsauum
npouecca agantauuun rmyboKnx HEMPOHHbIX ceTen Ons
paboTbl Ha pa3nIM4YHbIX BbluncanTenax. bubnmorteka
BK/lOYaeT B ceba pasnnyHbie cTpaTernm ontuMmsaumum
pa3paboTaHHble , a TaK XXe MHCTPYMEeHTapuu

NO3BONAIOLLNIA B aBBTOMAaTUYECKOM peXXuMe BblGpaTb

HaUNy4ywyio cTpaTeruio C y4eToM gataceta U apxXUTeKTypbl https:/_/_github.com/vldocq/FedCore

ncxogHoOM Mogenun MalmMHHOro obyyeHus.
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https://github.com/v1docq/FedCore

Cob6umnpaem gpaTaceTbl

Cblpble flaHHble C paauo JIOKaLUMOHbIX CUCTEM
[aHHble C JaTYMKOB TEMMepaTypbl
[aHHble c GUOMETPUNYECKUX N,aTUYNKOB

Buoeo gpoHoB

ibl nCnonb3yem
« Open source Software Depending Radio
« MnaTbl KOHTPONNIEPOB N faTYNKOB

« OgHoNnaTHble KOMMbIOTEpPHI
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PoOoTOoTexHumkKa

Open source hardware n open source npoLwmnBka
MONETHbIX KOHTPOJ1JIEPOB NMNO3BONIAIOT OTHOCUTENbHO JIErKo
cobupaTtb OpOoHbI ANa cbopa gaTtaceToB UK ANs NONETOB C

NN ynpaBneHueM.

R O S ARDUPILEOT

Open Hardware .



Digital Computing Compute-in-memory

Processor Memory

Most of the
energy & latency
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0.1 0.1
Voltage (V)

Y. Li, W. Song, Z. Wang, H. Jiang, P. Yan, P. Lin, C. Li, M. Rao, M. Barnell, Q. Wu, S. Ganguli, A. K. Roy, Q. Xia, J. J. Yang, Memristive
Field-Programmable Analog Arrays for Analog Computing. Adv. Mater. 2023, 35, 2206648. https://doi.org/10.1002/
adma.202206648
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https://doi.org/10.1002/adma.202206648
https://doi.org/10.1002/adma.202206648

Chen, Shih-Lun & Ker, Ming-Dou. (2005). A new Schmitt trigger circuit in a 0.13-7?m 1/2.5-V CMOS process

to receive 3.3-V input signals. Circuits and Systems |l: Express Briefs, IEEE Transactions on. 52. 361 - 365.

10.1109/TCSI1.2005.8504009.
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Kak nportoTnnmnpoBaTb

PDK CIIII\IIy.HFILI,IIIFI NMpoekTmpoBaHe

https://github.com/google/skywater-pdk https://github.com/ngspice/ngspice https://github.com/The-OpenROAD-Project/OpenROAD

NMpom3soacTBO

https://mpw.miet.ru/
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https://github.com/google/skywater-pdk
https://github.com/ngspice/ngspice
https://github.com/The-OpenROAD-Project/OpenROAD
https://mpw.miet.ru/

Kak nporoTymnmnpoBaTb

2.sch - gschem
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Kak narotosmrTb

Design B

B Poccuu gnqa By3oB gocTtyneH 3aka3 multi project wafer.
YOUR DESIGN
B Takon MnkKpocxeMme MHOXXECTBO NMPOEKTOB
o6beanHsieTcss Ha OQHOM KpuUcTane anst CHMKeHUsd
CTOMMOCTU NPOTOTUNNPOBAHUS.

Takon cepBuc gocTyneH B HauMoHanbHOM

nccnegoBaTenbCTKOM UHCTUTYTE MUJIT https://miet.ru/
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Cnacmb6o 3a BHNMmaHme

No6aHoB UBaH IMUTpUeBUY



