OpenSource for
FPGA /RTL/Verification






OPENSOURCE

OTKpbITOE NporpaMmmHoe obecrneyeHune (aHr. open-source software) — NporpammHoe obecrneyeHre ¢ OTKPbITbIM
MCXOAHbIM KOAOM. MCXOAHbIN KOA, TaKUX MPOrpamm A0CTyNeH A5 NPOCMOTPa, U3YYEeHUA U U3MEHEHMUA

LIESb

Onpenenntb BO3MOXKHOCTb NOAHOLEHHOM U /MK YaCTUYHOM 3aMeHbl nponpueTapHoro MO,
npumeHaemoro B pa3paboTtkax Ha MNJIUC, nHcTpymeHTamm, KOTopble npegnaraet opensource FPGA KOMbIOHUTH
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https://github.com/chipsalliance/verible
https://github.com/dalance/svlint
https://www.synopsys.com/verification/static-and-formal-verification/spyglass.html
http://www.bluepearlsoftware.com/analyze/
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https://yosyshq.net/yosys/
https://github.com/berkeley-abc/abc
https://github.com/FPGA-Systems/fpga-awesome-list
https://github.com/FPGA-Systems/fpga-awesome-list
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https://github.com/berkeley-abc/abc
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https://github.com/FPGA-Systems/fpga-awesome-list
https://youtu.be/Q0On0DZaWFM

MogaenupoBaHue /
Cumynauma

KoHpurypaumoHHbIn BHyTpucxemHas
dann oTNaAKa

/Q 3arpyskKa bitstream









https://github.com/YosysHQ/nextpnr
https://github.com/cseed/arachne-pnr
https://verilogtorouting.org/
https://github.com/SymbiFlow/symbiflow-arch-defs
https://github.com/FPGA-Systems/fpga-awesome-list
https://github.com/FPGA-Systems/fpga-awesome-list
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https://github.com/YosysHQ/icestorm
https://yosyshq.github.io/prjtrellis-db/
https://symbiflow.github.io/prjxray-db/
https://github.com/rqou/project-chibi
https://github.com/FPGA-Systems/fpga-awesome-list
https://github.com/FPGA-Systems/fpga-awesome-list
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https://github.com/trabucayre/openFPGALoader
https://github.com/FPGA-Systems/fpga-awesome-list
https://github.com/FPGA-Systems/fpga-awesome-list
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https://github.com/verilator/verilator
https://github.com/ghdl/ghdl
https://steveicarus.github.io/iverilog
https://github.com/ucsc-vama/essen
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https://github.com/verilator/verilator
https://github.com/ghdl/ghdl
https://steveicarus.github.io/iverilog
https://github.com/ucsc-vama/essen

OPENSOURCE FPGA OPTAHMN3ALNI

FOSSi - Free and Open SourceSilicon

OpenHW Group OpenHW Group is a not-for-profit, global organization driven by its members and individual

contributors where hardware and software designers collaborate in the development of open-source cores,

related IP, tools and software

Open-Source FPGA Foundation Related Projects of Open Source FPGA Foundation

FAPGA is a fully open source toolchain for the development of FPGAs of multiple vendors

OpenFPGA aims to be an open-source framework that enables rapid prototyping of customizable FPGA
architectures.


https://fossi-foundation.org/free-and-open-source-silicon
https://www.openhwgroup.org/
https://f4pga.org/
https://openfpga.readthedocs.io/en/latest/overview/motivation/
https://github.com/os-fpga/open-source-fpga-resource



https://github.com/aolofsson/awesome-opensource-hardware?tab=readme-ov-file#simulators
http://openbelt.org.cn/wiki/flow/

CINUCOK NOJIESHbBIX FPGA PECYPCOB

O

Bce kenatouime moryt NOMo4b B COCTAB/IEHUM CNUCKA NONE3HbIX MUHPOPMALIMOHHbIX pecypcoB no tTematuke FPGA
/ MNINC - caiTbl, youtube KaHanbl, MUHCTPYMEHTbI Pa3paboTKM, KHUIKN, OTA3A04HbIE NAATbl U T4,

[106aBNATb AaHHbIE B CNMUCOK, Npeanaratb KaTeropum 1 yaydLleHns no 13abunmntm cnmcka MoxHo yepes pull
request UM Hanucas Ha NoYTy admin@fpga-systems.ru UAU B IMHHOM COOBLLEHMM B Tenerpam @KeisN13

OrnaBneHue -- Content Cantbl -- Web NHCTpyMeHTbI --

Tenerpam -- Telegram fpga-systems.ru - pycckoassiuHoe coobwecreo FPGA paspabortunkos Testonica - HaBop MHCTPYMEH

Caiitsl -- Web fpgadfun.com - pasauuHbie npoekTel Ha MNNC Edaplayground - MHCTPYMEHTB

N » projectfio-r f FP Symbiflow - onexcope Tya ans
pynnsl u coobuecrsa -- Groups and Communities projecttio - rpaguika Ha FPGA - Py
Youtisbie zipcpu.com - npo paspabotky npoueccopa ZipCPU w ap. YOSYS - ONEHCOPC CMHTE3ATOP
beyond-circuits.com - Baor npo FPGA FloPoCo - FloPoCo npeanarae

WHCTpymeHTb! -- Tools . NO TOUHOCTH W TAKCKE W NO Ue

: vhdlwhiz.com - 6aor paspabotok npo VHDL v kypcsl
Otnagousble naartel -- Boards-and-kits L _ ) : WaveDrom - ¥Ya06H0e npuno:
verificationguide.com - noptan komneteHuwid no SystemVerilog w UVM
The-OpenROAD-Project - Kom

Mpoussoautenn FPGA -- FPGA Vendors testbench.in - caiiT no UVM 1 OVM
MpownssoanTenu eFPGA -- eFPGA Vendors Adiuvoengineering - nepconantHblii Gnor Agama Teiinopa (Microzed Chronicles)

nga-1stu.:]er1t.:c:-|ﬂ - NopTan ¢ Nnpoexktamu Ha FPGA

verificationacademy.com - NopTan ¥ UEHTP KOMNETEHUWI No eepudukayn FPGA npoekTos



https://github.com/FPGA-Systems/fpga-awesome-list/blob/main/README.md
mailto:admin@fpga-systems.ru
https://t.me/KeisN13

FPGA

SYSTEMS

NHpopmauMoHHO-06pa3oBaTelbHbIN NOPTaA U NPOCTO 60/1bLLIOE KOMbIOHUTU

Co3aaHo gnsa FPGA paspaboTtunkos / RTL'WMKoB / BepUPUKATOPOB M BCErO, YTO CBA3AHO B

NPOrpaMmmMmMpyemMon IOrMKOU
OBbABJIEHUNA



https://fpga-systems.ru/

FPGA

SYSTEMS

// OCHOBHOW Tenerpam-yar,
// B KOTOPOM 334at0Tcs BONPOCHI Mo pa3paboTke Ha MINC

always @(posedge iclk) begin
fpgasystems[0] <= https://t.me /fpgasystems ;
end

// Tenerpam-yar, rae obcyrkaaercs pa3paboTka AN NPOLECCOPHOMN YacTM CUCTEM Ha KpuUCTanie
// (Takux Kak Zynq-7000, Zyng MP, Intel SoC 1 gp.)

// vnn codt-npoueccopos (Hanpumep, Nios Il, Microblaze, RISC-V, MIPS 1 ap.).

// TaKe 34eCcb MOXKHO NOMYYUTb OTBETbI HAa BONPOCHI, CBA3aHHbIe ¢ C, Linux 1 T. 4.

always @(posedge iclk) begin
fpgasystems[1] <= https:/ /t.me /fpgasystems_embd ;

end


https://fpga-systems.ru/
https://t.me/fpgasystems
https://t.me/fpgasystems_embd

N

FPGA

SYSTEMS

// Tenerpam-yat no BepudpunKkaumm.
// 30ecb 06cyKAatoT BOMPOCHI, CBA3aHHbIE C TECTOBbIMM NOKPbLITUAMMU, UHTerpauunen Verification IP,
// ncnonb3oBaHnem BepmndrKaLMOHHbIX B1BAINOTEK
// v dpenmeopkos (UVYM, OVM, UVVM, OSVVM, AVM, eRM, URM, RYM, RMM, VMM u ap.).
always @(posedge iclk) begin

fpgasystems[2] <= https:/ /t.me /fpgasystems verification ;
end

// Tenerpam—yar, rae obcykaaroTca BONpochl No umppoBon 06paboTke CUrHanos
// v nx nocneaytouen peanmsaumm Ha NJINUC
always @(posedge iclk) begin

fpgasystems[3] <= https://t.me /fpgasystems_dsp ;

end


https://fpga-systems.ru/
https://t.me/fpgasystems_verification
https://t.me/fpgasystems_dsp

SYSTEMS

// IHpOPMaAUMOHHbBIN KaHan, B KOTOPOM NyB/IMKYIOTCA CBEXME HOBOCTWU, aHOHChI MEPONPUATUN
// v BEBUHaApPOB, BbIXOL HOBbIX BUAEO, CTAaTEN U KHWUT, BAKAHCUW U T.4,. NO NpobaemaTuke
// npoektnpoBaHua FPGA /RTL/Bepudpukaumm.
always @(posedge iclk) begin
fpgasystems[4] <= https://t.me /fpgasystems_events ;

end


https://fpga-systems.ru/
https://t.me/fpgasystems_events

FPGA-Systems Magazine

lepBHM XypHaAJd O BPOTpPaMMUPYyeMON JOTMUKE



fpga-systems.ru/fsm

FPGA

SYSTEMS

KoHdepeHunn ana FPGA/RTL paspabotunkoB u sBepudukatopos— FPGA-Systems 20xx.x.

B HacToswee Bpems 3TO NPaKTUYECKN eAUHCTBEHHOE OpaaliH U OHNAUH meponpuAaTue no paspaboTke Ha MNJINC ana
PYCCKOA3bIMHOW ayAUTOPUU, KOTOPOE NPOXOAUT ABarKAbl B rof, B Pa3HbIX ropoaax. Y>ke nposeaeHo nopsgka 10
CNeToB, 3aNMUCU KOTOPbIX AOCTYMNHbI B OTAENbHbIX NIENANCTAaX Ha OTYO KaHane hitps://youtube.com/c/fpgasystems.
Yyactne B KoHbepeHLUUn bbino n byaet octaBaTbca 6ecnaaTtHbIM, @ Y3HaTb MHPOPMALIMIO O MEPONPUATUM BCErAA
MOXHO NO CCblNIKe https:/ /fpga-systems.ru/meet

VHOHOEPEHLLVA FROA PA3P:

JpCA-5ystams 202 R  FPGA-Systems 2023.2 | FPGA-Systems 2023.2

= 09 gexaspa 2023

TomeK, 10:00 (6:00 110 Mcx)

FPGA-Systems 2023.1

4:28:53

il FRGA-Systems

| FPGA-Systems 2023.2

FPGA-Systems 2023.1 Mck FPGA-Syste 8

CaHKT-TMeTep6ypr

V KoHdepeHuus FPGA-Pa3paboTunKos -
FPGA-Systems 2023.2 - Mocksa

V KoHdepeHuns FPGA-Pa3paboTu1KoB -

MocMOTpeTb Bech NNeinueT =»
FPGA-Systems 2023.2 - ToMCK

MocMoTpeTh Bech nnednucT

1CEMOTPETE BECh NNEMAMCT

FPGA-Systems 2021.2 (Caukr-
MNeTepbypr)

MOCMOTPETD BECH NAEMNKCT

FPGA-Systems 2021.2 (Mockea)

V Kondeperuus FPGA-Pa3pa6oT4nKoB -
FPGA-Systems 2023.2 - CaHKT-leTep6ypr

NOCKMOTPETE BECH MNEAMWCT NOCMOTPETE BECH NAERNKCT

https:/ /fpga-systems.ru/meet



https://fpga-systems.ru/
https://fpga-systems.ru/meet
https://youtube.com/c/fpgasystems
https://fpga-systems.ru/meet
https://www.youtube.com/playlist?list=PLWMg96mLREOf-hyJeD4dxe6OLR8VGfQAS
https://www.youtube.com/playlist?list=PLWMg96mLREOdAombjDtt0S_Rg36zpl0TC
https://www.youtube.com/playlist?list=PLWMg96mLREOeoe_xiQFeIpjrvvj5K0V2L
https://www.youtube.com/playlist?list=PLWMg96mLREOdGee_PVYcMCog4LhkIwJoZ
https://www.youtube.com/watch?v=qKyHWG-fyaI&list=PLWMg96mLREOdkoHkwFt4TVllbqjObJqtA&pp=gAQB
https://www.youtube.com/watch?v=OjhQ-yoRQMs&list=PLWMg96mLREOdbPuEAdCUHeWl8Q3QAeswC&pp=gAQB
https://youtu.be/A8grtcnGDBI
https://youtu.be/oKN9KON47tM
https://youtu.be/dJ_pFsOa7Gk

VI KOH®EPEHUMA FPGA /RTL /VERIFICATION

FPGA-Systems 2024.1

25 mana 2024 roaa - CaHkT-leTepbyp
O1 nioHa 2024 roaa OCKBa
08 nioHAa 2024 rona - Tomek / HoBocub

]’r’rls:z /fpga-systems.iru,



https://fpga-systems.ru/
https://fpga-systems.ru/meet
https://fpga-systems.ru/meet

Ten.
e-mail: ad
Tenerpam: @KeisN1T 3 asystems

ub.com /FPGA-Systems
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https://t.me/KeisN13
https://t.me/fpgasystems
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https://youtube.com/c/fpgasystems
https://github.com/FPGA-Systems
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