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Overcoming the Digital Synthesis Gap

The experience and the future plans to upgrade the Russian education in microelectronics

Yuri Panchul, chip designer and an author of educational materials in microelectronics

Russian microelectronics is suffering from the unfortunate
overlap in time of two events: the rise of the modern methods
of designing highly integrated chips - and the collapse of the
Soviet Union. Both developments occurred during the late
1980s and 1990s. Many key technologies that eventually led to
smartphones and self-driving cars went from the labs to the
mainstream during this time: logic synthesis of hardware
description languages, sophisticated algorithms for physical
design on submicron and nanoscale, the techniques for
automated verification of giant designs, as well as the
prototyping of chip design in FPGA. All this technology was
integrated into the courses of Stanford, Berkeley, and MIT that
supplied new engineers who created the technological
wonders of Silicon Valley: iPhone, high-speed internet chips,
3D graphic processors, and Al chips.

A decade ago a group of people from top Russian universities,
electronic companies, and RUSNANO, as well as Russian
engineers working in California and in the UK, started
cooperating to create textbooks, seminars, and upgrades the
university courses in Russia and neighboring countries
(Ukraine, Kazakhstan) to address the challenge. We realized
that creating the teams capable of designing modern
microelectronics has a higher barrier to entry than software
and requires the extensive transfer of know-how not only from
the foreign universities but also from the foreign industrial
partners. At the same time, we learned from China and India
that low start in modern microelectronic technologies is not
something fatal. This presentation describes the efforts of the
past decade and outlines new ideas about creating the centers
of competence in the nanoscale system on chip design in
Russia and neighboring countries.
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Mbl roBOpUM He O nporpammmpoBaHnm

MecTo cxembl n nporpamMmmbl B CUCTEME Ha KPpUCTallJle.
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BCTpOEHHbI MUKPOMNPOLIECCOP UM MUKPOKOHTPONNEP

CPU [MamaTb 18500005
00001025

. 00451021

MNpoekTupyertcs A B Heil nporpamma, 00441890
Ha Bepwuriore. Lernovyka MHCTPYKUNN. 5460fffe
00451021

BbinonHser CkomnununpoBaHa 03e00008
WHCTPYKLNW. n3 Cu. 00000000




[lporpammel

Cu:

int f (int a, int b)
{

ints =0;

while (s < a)
s += b;

return s;

}

: 13 Cn B MHCTPYKUUN NpoLieccopa

Accembnep:
sum:
blez
move
addu
loop:
slt
bnel
addu
exit:
jr

nop
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exit
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CxeMmbl: N3 Bepurora B TpaH3UCTOpPbI

module counter
( ; 0

input clock, X
input reset, 1 . s O
output logic [1:0] n O

);

always @(posedge clock)
begin
if (reset)
n <=0;
else
n<=n+1;
end
endmodule




PeBontounsa B
NPOEKTUPOBAHUN YMMNOB

1984 - Gateway Design Automation / Cadence
n3obpeTaeT A3blk onncaHusa annapartypbl Verilog

1984 - Xilinx nsobpetaeT pekoHpUrypmpyembie
Mukpocxembl FPGA

1986 - Optimal Solutions / Synopsys
n3obpeTtaeT LMPPOBON CUHTES

1988-1992 - unppoBON CUHTE3 BHEOPAIOT B
npoektupoBaHue Apple, Sun, Nokia n gpyrue

1997-1999 - Lexra, MIPS, ARM HauuHatoT
nuueH3npoBaTb NpoueccopHble aapa B Buae IP

B a1o Bpemsa B CCCP
n 3atemMm B Poccuun

1984 - 1985 - coBeTckas cucteMa BOYKCYeT, K
Bnactun npuxogut Mopbayes

1985 - 1991 - lNepecTponka B CCCP,
paspeLleHne YacTHbIX NpeanpuaTUin, OTKpbITUE
CTpaHbl Ans 3anagHbix TOBapoOB

1991 - 2010 - konnanc CCCP, cmelleHne
NPUOPUTETOB C pa3paboTKM Ha TOProBnio,
OrpaHN4YeHHO NoAaEpPKUBAKOTCH NULLIb BOEHHbIE
3akasbl

2010-2020 - nyywe no3gHo, Yem HuUKorga
(barnkan 9nekTpoHUKC 1 gpyrme)



Pe3ynbraT peBontoumn LMdpoBOro CUHTe3a:
MHTErPUPOBaHHbLIE YKMNbl BE3AE

Smart Phone: Smart Car: Smart House:
5-10 CPUs 30-50 CPUs 100s of CPUs




AHanorm4yHas KapTnHa B aKaadeMunmn

Mpodeccop Alberto Sangiovanni-Vincentelli ns
YHuBepcuteTa bepknu 66101 co-ocHoBaTeNnem n
Synopsys, n Cadence B 1980-e

Mpodeccop [xxoH XeHHeccu Bbin co-
ocHoBartenem MIPS u co-asTopom 6a30BbIX
yuyebHukoB B 1990-e

MIT n gpyrue By3bl 6biCTpO BBENU Verilog n
nabopartopHble paboTbl Ha FPGA B nporpammy
00y4yeHus

I u - 6.111

I I i Introductory
forryoeae Digital Systems
Technology Lalbor M@'V)l

XOTSa HEKOTOPbIE POCCUNCKUE BY3bl, HANPUMeEpP
MOCKOBCKUI MHCTUTYT 3NEKTPOHHOM TEXHWUKU
(MMN3OT) nbiTanuck nogaepxmBaTtb NporpaMmmy,
pearnpys Ha 3anagHble HOBOBBeAEHWA, apyrne
POCCUNCKNE TOM-BY3bl MEHASM NPOrpaMmmbl C
CUIbHbIM OTCTaBaHUEM UITN HEMONHOTON

BMK MI'Y BBenu nabopatopHble Ha FPGA Tonbko
B cepeamHe 2010-x, Ha 20 neT nosxe 4em
3anagHble By3bl

Ha kadpegpe Intel B MOTU gaxke cenyac nayvaror
MUKPOAPXUTEKTYpPY npoueccopoB 6e3 NpMBA3KM y
NPOEKTUPOBAHUIO HA YPOBHE PEMMCTPOBbLIX
nepenad, TauMuHry n nabopatopHbix Ha FPGA



2015 - NepeBop 6a3oBoro y4yebHuka
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Co3naHne nabopaTtopHOro npakTukyma

BeinyweH nog armgon Beicwen LWkonbl QkoHomMuku / MUOM LI.MtI)pOBOﬁ CUMHTEe3

[NMpakTnyeckum Kypc
PasHble rnaBbl B HEM nNucanu npenogasatenn MoCKOBCKOro, ) :
Mog obwer pegakumen

Kuesckoro n Camapckoro yHMBepcuUTeToB, [ntepckoro A. 0. PomaHoga, tO. B. Manuyna
NTMO, HepHurosckoro nonmntexa n YHmBepcuTteTa
KanndgopHuu CaHTa-Kpy3a

B cosgaHumn ydebHmKa NpUHANM y4acTue NHXEHePbI
poccumnckmx komnaHum IVA Technologies n ©I'YT1 HILATI
(oToeneHne Pockocmoca), amepukaHckux komnaHmmn MIPS,
Juniper Networks n AMD.

https://dmkpress.com/catalog/electronics/circuit_design/978-5-97060-850-0/



[MpodopueHtaums ot POCHAHO

Cepus oHnanH-kypcoB “Kak paboTatoT co3garenn YMHbIX HaHOYUMNOB
npegHasHavyeHa ans NPoABUHYTHIX LUKOSTbHMKOB 1M MNaaLumnx
CTYOEHTOB

Acnonb3oBanuch B Ka4eCTBE NPEPEKBUBUTOB K NPAKTUYECKUM
cemuHapam B 3eneHorpage n Ckonkoso Ha ChipEXPO

Ctanu 6ectcennepamu cpeam kypcos POCHAHO
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https://stemford.ora/course?id=6410690722451343819&cash=01072019
https://stemford.ora/course?id=6410690722451344036&cash=01072019
https://stemford.ora/course?id=6410690722451344042&cash=01072019



https://stemford.org/course?id=6410690722451343819&cash=01072019
https://stemford.org/course?id=6410690722451344036&cash=01072019
https://stemford.org/course?id=6410690722451344042&cash=01072019

XakaToHbl no anroputmam EDA B NHHONonuce

EDA - Electronic Design Automation, nporpammsl 414 npoeKTUPOBLLMKOB YMMNOB

CoBpemeHHbIn EDA
KOHTpOnupyeTcs ABYMS
aMepPUKaHCKMMM KOMMaHUAMMU -
Synopsys n Cadence

CTpaTernyeckm BaxxHo
co3aaTtb LEHTPbl KOMNETEHLMN
B anroputMmax EDA n
open-source cpeacTeax
CUHTEe3a, Hanpumep Yosys

[etanu cm. https://habr.com/ru/post/469617/ v https://habr.com/ru/post/500300/



https://habr.com/ru/post/469617/
https://habr.com/ru/post/500300/

CeMuHapbl Ansa puamaTLIKONbHUKOB U CTYJEHTOB

http://www.chipexpo.ru/shkola-sinteza-cifrovyh-shem-na-verilog

CoBmecTHbIN npoekT ChipEXPO, Ckonkoso, POCHAHO / STEMford, MAJT,

YepHurosckoro HTY, BLUS MUOM, http://fpga-systems.ru, Camapckoro
yHuBepcuteta, cotpyaHmkos MOTU, IVA Technologies, Syntacore, Juniper Networks
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http://www.chipexpo.ru/shkola-sinteza-cifrovyh-shem-na-verilog
http://fpga-systems.ru
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