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AHHOTALUA

Jloka1 MOCBSIIEH pean3alii aBTOMaTU3UPOBAHHOTO cUHTEe3a caMOCUHXpOHHBIX (CC) cxeM Ha
OCHOBE OIMHUCaHMsI CXeMbl Ha si3bike Verilog u 6ubnuoTeku craHmapTHBIX 3aemenToB 5503CC,
pacmuperHoit cnenuduunsiMu it CC-cxem  anemeHtamu. [Iporpamma cuHTE3a HMeEET
rpaduueckuit uaTepdetic u unrerpupyercs B CAIIP nonysakasueix BUC "Kouer" (MUIT).

KiiroueBbie €J10Ba: CAMOCHHXPOHHBIE CXEMBI; AaBTOMATH3UPOBAHHBIM CHHTE3; WHAWKALWS,
MapHIpyT MPOEKTUPOBAHUS.

JIoKIai OMHUCHIBACT pealnu3alliio MporpaMMbl cHHTe3a caMocHHXpOHHBIX (CC) cxeM B pamkax
CAIIP onektpoHHBIX cxeM [1] Ha ocHOBe 6azoeotl  OubnUOMEKU, BKIIOYAIOIIEH
KOMOMHAMOHHBIE 3J1IeMeHThl 1 CC-TpUrTephl.

Js cuHTe3a 3a/1ar0TCs:

e OINHCaHHE CXEeMBI JI0O0T0 ypoBHs Ha s3bike Verilog,

e IapaMeTphl CUHTE3A.

OCHOBHOM KpUTEpHUIl CHHTE3a — MHUHUMalbHasg CJI0XKHOCTh CC-cXeMbl W y4YeT pealbHOM
Harpy3Ky Ha BbIXOJI€ KaXKIO0Tr0 3J€MEHTa, BKIII0Yas Mapa3uTHbIE eMKOCTH TPacc.

[Ipouenypa cuHTE3a COCTOUT U3 HECKOJIBKHX 3TAIlOB!

e mnpeoOpa3oBaHUs AITOPUTMHUECKOTO OMKUCAHUS CXEMBI B CUCTEMY JIOTUUECKUX (DYHKIUH,

e mepeBojaa Gpynkumii B napadasupiii (I1dD) unu 6udasusiii ko [1],

e 10100pa OMOJIMOTEYHBIX DIIEMEHTOB JIJIsl peayin3aiu (yHKITUH,

e OpraHU3alliy UHAMUKAIIMH BCEU CXEMBI.

Jljig reHepanuu CUCTEMbI JIOTUYECKUX (DYHKIUN HCIOJIB3YeTCs MporpaMma ¢ OTKPBITHIM KOJOM
Yosys. [anee GpyHKIUMU yKpYMHSIOTCS MyTE€M IMOACTAaHOBOK TakK, YTOOBI B 0a30Boil OuOInoTeKe
HAIUIUCh DIIEMEHTHl Ui WX pealu3allid, U JIyaJu3upyrorcs. PerucTpel U CYeTYUKHU
dbopmupyrorcs uz CC-tpurrepon 6a30Boi OMOINOTEKH B COOTBETCTBHUH C 33/IaHUEM Ha CUHTE3.
Nudopmanusi 0 COOTBETCTBMM HArpy30K »3JEMEHTOB HX HAarpy304HON CIOCOOHOCTH
MIPeIOCTaBIISIETCA M0JIb30BaTeN0. [I[porpamMma cuHTE3a MO3BOJISET:

e  YCHIIUTH BCE DIIEMEHTHI CO CIUIIKOM CIa0bIM BBIXOJIOM,

e  YCHIIUTH DJIEMEHTHI, yKa3aHHBIE MT0JIb30BATEIIEM.

[ToMuMO THTIOBBIX CTaHIAPTHBIX JIOTMUECKUX DJIEMEHTOB, 0a3oBas OHOIMOTEKa JOJDKHA
BKIto4aTh CC-371€MEHTHI:

e JIBYXBXOA0BOM I'-Tpurrep,

TPUTTEP XpaHEHHUS,

e paspsj perucrpa clBUra,

e CYETHBIU TpUTTEP.

CpaBuenue cunresupoBaHHbix CC-cxeM ¢  pe3ylnbTaTaMd pPYYHOTO TPOCKTHPOBAHUS
MmokaspiBaeT, uTo KomOuHanuoHHele CC-cxembl mnomydarores Ha 10-30% crnoxHee
CIPOEKTUPOBAHHBIX BPYYHYIO, a TIOCIEA0BATEIHHOCTHBIC CXEMbI MPAKTUYECKU UACHTUYHEI.
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Abstract

The report describes automated self-timed (ST) circuit synthesis implementation on a base of the
circuit's Verilog-description and the standard cell library 5503CC, extended with the cells specific
to ST circuits. The synthesis program has a graphic user interface. It is integrated into gate array
CAD "Kovcheg" (MIET).
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The paper discusses implementing self-timed (ST) circuit synthesis [1] using a base library, in-
cluding combinational cells and ST triggers.

The circuit's Verilog description and some options are the input data for synthesis.

The primary criterion is the minimum complexity, considering the actual cell's load, including
traces' parasitic capacitance.

The synthesis procedure consists of some stages:

« transforming the circuit's algorithmic description into a logical function system,

o function dualization [1],

e covering functions by library cells,

e organizing the circuit's indication.

At the first stage, the built-in open-source program Yosys generates the logical function system.
Further, the functions are composed of substitutions to be covered by the base library cells. The
synthesis program generates registers and counters from ST triggers of the base library following
the synthesis task.

The synthesis procedure provides information to the user about the compliance of each cell's
load with its load capacity. The synthesis program can do the following:

« amplify all the cells with a weak load capacity,

o amplify the ST circuit's cells specified by the user.

In addition to typical standard logical cells, the base library should include the ST cells:

e two-input H-trigger,

o storage trigger,

 shift register bit,

e counting trigger.

Comparative analysis shows that synthesized combinational ST circuits have higher complexity
by 10-30% than those made by designers. In contrast, the sequential circuits are practically iden-
tical.
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