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HononHutenbHbie BO3MOXXHOCTU
aHa/iKu3a pe3yNbTaToOB pa3MelLeHUs U TPACCUPOBKH
pa3pabarbiBaeMOro ycTpoMcTBa B Kpucranie

OrKpbITHE 6a3bl TAaHHBIX PEATH30BAHHOIO B KPUCTAJLIE IIPOEKTa OCY-
1mrecTisteTcst Komangoi Open Implemented Design, koTopast onHOBpeMeH-
HO IIPefICTaBJIeHa B paszieie Implementation raHeIn yIipaB/IeHIsI OCHOBHBI-
mu npoueccamu Flow Navigator OCHOBHOrO OKHa HHTETPHPOBAHHOM CPefIb
paspaborku Vivado Integrated Design Environment (IDE) u Bo BcribiBa-
tomteM Menio Flow. IIpu BeIGope yKa3aHHOI KOMAH/bI BO BCILIBIBAIOIIEM
MeHIO Flow CTaHOBUTCSI JOCTYIIHBIM MEHIO CJIETYIOIIETO YPOBHSL, ITie IIepe-
THCITeHbI NAeHTH(HKATOPBI BCeX 3aBePIIICHHBIX BAPHAHTOB IIPOLiecca pas-
MeIIeHVSI X TPACCHPOBKH [IPOEKTa B KPUCTAIUIE IPOrPaMMUPYEMOI JIOTHKH
WIN PACHINPSIeMOlT BEIYHCIUTENbHOM I1aTdhopMeL. [Toce Bbi6opa uHTe-
PeCyIOLIero BapHaHTa Ha 9KpaHe HOSIBIILeTCsI HHGOPMAHOHHAs TaHeIb
¢ saronoBkoM Load Implemented Design, conepkariiast KpaTkue CBeIeHIUS
0 IpoIIecce 3arPysKH, HHUIUAIU3AINHA U IOATOTOBKE K HCIOIb30BAHUIO
6a3pl JAHHBIX PEATH30BAHHOTO B KPUCTaIe IpoeKTa (puc. 1).

ITo OKOHYAHHMHU YKAa3aHHOTO IIPOIeCCa OCHOBHOE OKHO YIIPABILIOLIEL
o6omouku CAITP cepun Xilinx Vivado HLx Design Suite mpumumaer Buz,
IIPEeJCTaBJIEHHbII Ha pUC. 2.

B o6:macTu pacIionokeHust OKOH JAHHBIX IIPOEKTA MOSIBILIETCST BKIAIKA
Device Constraints, BKII09a0IIast OXHOUMEHHOE BCTPOCHHOE OKHO, KO-
TOpOE IPEeIOCTaBIIIET BO3SMOKHOCTD YCTAHOBKY U PeIaKTHPOBAHISI (DU3U-
IeCKUX OTPaHUYEHUI, OIPeNeIOINX ITapaMeTPbl KOH(MDUTYPUPOBAHISL
BBIBOJOB KPUCTAJLIA IIPOrPAMMUPYEMO JIOTUKH WJIX PACIIMPAEMOM IIPO-
1[eCCOPHOH ITaThOPMBI, IPUMEHSIEMOT0 /IS peali3aliiu pa3pabaTbiBa-
€MOro yCTpOFCTBa. B pabodeit 06;1acTi OCHOBHOTO OKHA MHTEIPUPOBAH-
Hoit cpenpl paspaborku Vivado IDE otkpeiBaercst Biagka Package, koto-
past comep KUt rpaduueckoe HHTePAKTUBHOE IPEeICTaBIeHHe TOIOIOT U
BbIBO7IOB Kopiryca [IJIMC nnu mporpamMmmMupyeMost CCTeMbI Ha KPUCTaIIe
C KOPITyCOM, BBIOPAHHOTO [IS PeaIU3aIAY IPOEKTHPYEMOTO yCTPOUCTBA.
KomcosbHast 06;1acTh OCHOBHOTO OKHA yIpasJsiiorieil 06o1ouxu CAITP
cepuu Xilinx Vivado HLx Design Suite mpencraBiisieT BKIAIKy C 3ar0JI0B-
koM Timing-Timing Summary -<udenmucpuxamop_paccmampubaemozo_
Bapuanma_npoyecca_peanusayuu_npoexma_G_xpucmanie>, B KOTOPOI

Mpu oTKpbITMKM Ga3bl AaHHBIX peasu30BaHHOrO NPoeKTa pa3paboTuuky npego-
CTaB/isieTCs He TOJIbKO AOCTYN K AOMONIHUTE/IbHbIM HHCTPYMEHTaM aHanu3a
pe3y/nbTaToB pa3MelleHUs U TPACCUPOBKHK pa3pabaTbiBaeMoro ycTpoiucrea
B KpUCTanie nporpaMMMpyeMoONn IOTMKK WU pacliMpseMoi NpoLeccopHoM
nnarc¢opMbl, HO U BO3MOXXHOCTb UX ONepaTUBHOM kKoppekuunu. PegaktupoBaHue
pe3ynbraroB BbinonHeHus npoekTa B MNJINC wnu nporpammupyemoit cucreme
Ha KpUcTasie MOXKeT noTpeboBaTbcs, B HaCTHOCTH, AN1Sl yCTPaHeHUs npobiem
TPacCUPOBKHU KPUTHYECKHUX Lieneid WK AN JOCTUXKEHUA MAaKCUManbHOMW Npo-
M3BOAUTEJIbHOCTH CO34aBaeMOro ycTpoicTaa.

HAXOIUTCSI CBOAHBIN OTIET O BPEMEHHBIX [IapaMeTPax PeaTu30BaHHOTO

npoexta. B pasnene Implementation manenu ynpasnenus Flow Navigator

OCHOBHOTO OKHa ympasistiomieit 0o6onouku CAITP cepuu Xilink Vivado

HLx Design Suite otkpsiBaercs mogpasaer Implemented Design, obecrre-

IUBAIOLINIT OBICTPBII JOCTYII K OCHOBHBIM HHCTPYMEHTaM yIIyOIeHHOTO

aHaIM3a Pe3y/IbTaTOB JTAIlA PA3MEII[eHNUSI U TPACCUPOBKH LIPOEKTUPYEMO-

IO YCTPOMCTBA B KPUCTAJUIE IPOrPAMMUPYEMOIA JIOTUKK WJIU PACILIUpse-

MO IIPOLIECCOPHO ITaT(GOPMBL
ITocre oTKpbITHS 6a3bl JAHHBIX PEaTN30BAHHOTO B KPUCTAJIIE IPOEKTA

Pa3paboTIUK IOIydaeT CIYIOIINe BO3MOKHOCTI:

e IpoBefieHUe HanOOIee TOTHOTO BPEMEHHOTO aHaIN3a IIPoeKTa ¢ hop-
MUPOBAHUEM OTYETOB O PA3IMIHBIX BPEMEHHDBIX ITapaMeTpax CUTHAJIOB
pa3pabaTbIBaeMOro yCTPOICTBA;

® OCYLIECTBJIEHNUE KOHTPOJIS BBIIIOJHEHUS PEKOMEHIALNH, IPeIIIChI-
Ba€MBbIX MeTOHOHOFI/Ieﬁ IIPOEKTUPOBAHUS BLICOKOIIPOU3BOAUTEIbHBIX
udpoBbIx ycrpoiicts Ha 6ase ITJIMIC u mporpaMMupPyeMbIX CHCTEM
Ha KPUCTaJIIe TIOCIeIHUX IOKOJICHUH 1 YCTAaHOBJICHHBIX IIPOEKTHBIX
HOPM;

® KOppeKnusg BpEMEHHDBIX U TOIIOJOTUIECKUX OI‘paHH‘IeHI/II;I IIPOEKTa
C IIOMOIIBIO COOTBETCTBYIOMINX NHTECPAKTUBHBIX CPEACTB UHTEIPUPO-
BaHHOIT cpenibl pazpaborku Vivado IDE;

® BLIMOJIHEHHE JeTaTU3HPOBAHHOTO AHAIN3a 9HEPTONOTPeOIeHUs pas-
pabaThIBaeMOro yCTPOIICTBA C TeHepAI[Hell COOTBETCTBYIOIETO HHTE-
PaKTHBHOTO OTYETa;

e GopMupoOBaHHE PEKOMEHIAIUI [0 ONTUMHU3AINY TOTPebIsIeMO
MOII[HOCTH IIPOEKTUPYEMOTO YCTPOHCTBA;

® Bu3yalbHAs OLIEHKA Pe3yJIbTATOB Pa3MeEIleHUsI JIEMEHTOB IIPOEKTH-
PYeMOro yCTpOMCTBa B KPUCTAILIE IPOrPAMMUPYEMON TOTHKU MK
PpacIIupsIeMOit IPOLECCOPHON IITaTHOPMBI;

® BU3yaJbHbIA KOHTPOJIb TPACCUPOBKH IIEIel IIPOEKTUPYEMOTO yCTPOM-
CTBa B KPHUCTAILIE;

® aHAJIM3 TPACCHPOBKHU IIeIIel ¢ GOIBIINM KOJIUIECTBOM Pa3BeTBICHUI;

® reHepanus HHTEPAKTUBHOTO OTUETa O KOH(PUTYPUPOBAHUH BHIBOIOB
KpHCTajlJla IPOrPaMMUPYEMOM JIOTUKK MJIA PACIIUPAEMON IPOLIeC-
COpHOI MIaTGHOPMBI, peau3youero GyHKIUE IPOEKTHPYEMOTO
yCTPOWCTBA.
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¢ RTL_Prj - [G:/Vivado_Prj/RTL_Prj/RTL Prjxpr] - Vivado 2016.1

b_&% Onen Hardware Mananer

File Edit | Flow | Tools Window Layout View Help [@- Search commands
3w @  Project Manager £ Default Layout I WeN|® Implementation Complete
Flow Navig| & Create Block Design [ project Manager - RTL_py TR
= Open Block Desig >
(EXatin | [y pen-Block Des) Sources 2 -0 X | [EPproject Summary x | Route Status Report - impl_1 x| 202 x
@ Simulation Settings... CET e D
] ] = = B
“ Project @ Run Simulation » = g ; Project Settings Edit |
. e  Design Sources (1 X
o ( z
2 % Open Static Simulation... R1._top - Behavioral (RH_top.shd) (3) Project name: RTL_Prj
‘%; @ Elaboration Settings... EH0mmmem1 - dlk_wiz_0 (clk_wiz_0.xci) (1) Froject location: G:/Vivado_Prj/RTL_Prj
Yg o Product family: Artix-7
¥ Open Elaborated Design y:
- 0_clk_wiz)
LF 1 @ vew Elaborated Design... L o s e e s ) Sogs Project part: Artix-7 AC701 Evaluation Platform ( -2
4 1PInteg| © Synthesis Settings... @ D2 - jers - jers_arch (jers.vhd) Top module name: Rl top
% Run Synthesi |EHE Constraints (2) Target language:  VHDL
LG b B} constr_impl_v1 (2) (active) Simulator language: Mixed
B { & Open Synthesized Design 1) time,_constr._impl_v1.xc + Mixed
@ d & New Synthesized Design... o physlcal constr_impl_v1.xdc (target) Board Part =)
@ constr
2 Simutat) 2 Plementation Setings... =15 Slmu\almn Suurces ® Display name: ~ Artix-7 AC701 Evaluation Platform
9 524 Run Inplementation Board part name: xilinx.com:ac701:part0:1.3
a Open Design > impl_ | constr_impl_v1 | (active) REBCEIOTy ety P/ s
& Open Hardware Manager URL: www.xilinx.com/ac701
a Hi hy | IP Se Libr Ce ile Orde
RTLANG & itstream Settings... ources [Liaies icomplolomon Board overview:  Artix-7 AC701 Evaluation Platform
B8 W Generate bitstream Implementation Run Properties -0 x
> B¥Q# Create Runs... «
4 Synthesis + impl_1 = e L4
45 Synthesis Settings E SynthiesE) oo
 Run Synthess ome:  fmpt O] | |lskus o complete Stotus: +/ complete
4 5% Open Synthesized Design Part: ®xc7a200tfbg676-2 (active) | [ Messages: ® 1 warning Messages: ® 1 ritical warning
&, constraints Wizard [Defaut settings for *‘ Active run: Mm) @ 5 warnings
Fart: XC72200tfbg676-2 At : ol 1
% S Sl fouta desion Completel Strategy:  Vivado Synthesis Defaults o = b
¥ set Up Debug § : Vivado Synthesis Defaults part: XC7a200tfbg676-2
Synthesis run: [ synth_1 | 4
& Report Timing Summary 2 N = Sl Constraints: constr impl vi Strategy: Vivado Implementation Defaults
1, Report Clock Networks Constraints: | constr_impl_v1 (active) ~
51 Report Clock Interaction Run directory: G:/Vivado_Prj/RTL_Prj/RTL_Prj.runs/impl_1 e ampleen Do =
[ Report Methodology | mitializing device...
@ Report DRC R Ven 50%
Report Utilization Sl Background
& Report Power General Properties | Options | Log | Reports | Messages | summary: ® 5 warnings | B A
Do
7] Schematic DesighiRivE A= EREx
4 Implementation A Name Constraints Status WNS TNS WHS THS TPWS FailedRoutes LUT FF BRAM URAM DSP  Start Elapsed Strategy
5 Implementation Settings | | Z|2v synth_1 (active) constr_impl_v1 0 4/24/17 8:37 PM _00: ivado Synthesis Defaults* (Vivado Synthesis
> Run Implementation | = iﬂm_m :_desig lm—a-l:a-n-n-n 9/10/17 3:02 PM| 00:02: m Vlvadolm lementation Defaults (Vivado Imple]
== > > synth_2 constr_impl_vl  Not started NewsStr (Vivado Synthesis 2016)
> [@¥ Open Implemented Design s M = impl_2 constr_impl_vl  Not started Vivado Implementation Defaults (Vivado Implementz
4 Program and Debug »
45 Bitstream Settings
¥ Generate Bitstream o i t

t\ "B Td Console | © Messages | Bl Log | [ Reports, 2 Design Runs

impl_1 | constr_impl_v1 | xc7a200tfbg676-2 (active)

Puc. 1. Otkpbitre 6a3bl ganH

Y TOYHEHHDII1 aHAJIN3 BPEMEHHBIX XapaKTePUCTUK U S3HEPTONOTPeOIIeH s
IIPOEKTUPYEMOTLO YCTPOUCTBA, IPOBEPKA BBIIOIHEHISI PeKOMEHIAIINIT Me-
tomosoruu UltraFast Design Methodology [24, 25] i mpoeKTHBIX HOPM BbI-
IOJIHSIOTCS TAKUM JKe 00pas3oM, KaK ¥ IIpeBapUTe/IbHbII aHaIN3, IPOU3BO-

blX peasiM30BaHHOroO B KpUCTaIIEe NPOEKTa

IUMBIIT [IPH OTKPBITUY 6a3bI TAHHBIX CHHTE3UPOBAHHOTO IpoeKTa [26-30].
[ToaToMy manee OCHOBHOe BHUMAHUE yIeJI€HO BU3YaJIbHOMY KOHTPOJIIO
Pe3yJIbTaTOB pa3MeleHus U TPACCUPOBKU IIPOEKTA B KPUCTAJLIE IIPOTPaM-
MUPYeMOI JIOTUKH WIX PAaCIIAPsIeMOIL IPOLIeCCOPHOI ITAT(OPMBL

File Edit Flow Tools Window Layout View

B LY B R

¢ RTL_Prj - [G:/Vivado_Prj/RTL_Prj/RTL Prjxpr] - Vivado 2016.1

Flow Navigator )
= 4
& 5
4 Project Manager
45 Project Settings
% Add Sources
@ Language Templates
£F IP Catalog

4 TP Integrator
4% Create Block Design
B¥ Open Block Design
& Generate Block Design

4 Simulation
3 Simulation Settings
(@ Run Simulation

4 RTL Analysis
45 Elaboration Settings
b @Y Open Elaborated Design

4 Synthesis
&5 Synthesis Settings
# Run Synthesis
b (¥ Open Synthesized Design

4 1mplementation
&5 Implementation Settings.
D> Run Implementation
4 [ implemented Design

&, Constraints Wizard
4 Edit Timing Constraints
& Report Timing Summary
M, Report Clock Networks
[ Report Clock Interaction
[} Report Methodology
@ Report DRC
[ Report Noise
Report Utilization
£l Report Power

4 Program and Debug
45 Bitstream Settings
i Generate Bitstream
v @% Open Hardware Manager

Help Q- search commands
@ 0 QS ¥| X @ 8o Planning RN ® Implementation Complete
« Design - impl_1 | constr_impl_v1 | 6-2 (active) 2 x]
Device Constraints ? -0 X |(@rackage x|® Device x 202 X
‘ 9 10 11 12 13
a
o
i
@
%
- 1/0 Bank 35 E
|8
All
& Sources | 0 Netlist, & Device C ints |
/0 Bank Properties. RS T R
i =R
*| = Y0 Bank 12
Name Available  Prohibit Ports ¥/o std
£ AB22 1 = ~ -
D AE2S 1 & =
N AE26 1 = -
 Acz2 1E -
£ AC23 1 [} x: 5
el v
General | Properties | Port Summary | Package Pins | 4 » @
(G Properties | & Clock Regions |
Tlmlng~T1rmng Summary - impl_1 2_D0Q2 X
AT S &= 2 4 Design Timing Summary
|® hisis a saved report «f Setup Hold Pulse Width )
f"“; ‘::‘””‘“"““ 2 Worst Negative Slack (WNS): 197,667 ns Worst Hold Slack (WHS): 0,252 ns Worst Pulse Width Stack (WPWS): 3,000 ns
imer Settings :
Desi & ‘ Total Negative Slack (TNS): 0,000 ns Total Hold Slack (THS): 0,000 ns Total Pulse Width Negative Slack (TPWS): 0,000 ns
‘
Clock Summary (3) ‘ Number of Failing Endpoints: 0 Number of Failing Endpoints: 0 Number of Failing Endpoints: 0
@ Check Timing (29) Total Number of Endpoints: 10 Total Number of Endpoints: 10 Total Number of Endpoints: 13
(#-Intra-Clock Paths = s z
All user specified timing constraints are met.
+Inter-Clock Paths a
Timing Summary - impl_1 avm
_BTd Console | © Messages | &l Log | & Reports |  Design Runs | 5 Package Pins | D- /O Ports, & Timing | 9 Power |

Puc. 2. Bug 0CHOBHOrO OKHa MHTErpUpOoBaHHOM cpefpl paspaboTku Vivado IDE nocne otkpbiTHs 6asbl AaHHbIX peann30BaHHOO B KpUCTaNE NPOeKTa
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=5 el 5
Q- Search commands

Implementation Complete

S

Do e

Off-Chip

Fixed Bank 70 std Veco  Vref  Drive Strength Slew Type Pull Type
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~ NONE FPVTT_|
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¢ RTL_Prj - [G:/Vivado_Prj/RTL_Prj/RTL_Prj.xpr] - Vivado 2016.1
File Edit Flow Tools Window Layout View Help
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& Generate Block Design
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4 Simulation Select L ell Parents
& simulation Settings (& Highlight Leaf Cells 'O oefault
@ Run Simulation Unhighlight Lea Cells 2l s
4 RTL Analysis & Highlight " @ colory
&5 Elaboration Settings Unhighlight O Color2
> % Open Elaborated Design L & Mark > [@ colora
& Sou  Unmark Ctrl+Shift+M [ B color 4
Synths S
‘ y"gzs Four. .| cell ropef e B coors
i | e Ufxcels O colors
# Run Synthesis é v o
&Y Open Synthesized Design D2 [ iy B ‘clor7
/8 Ee/0pen Sy 9 Shows Connectivity Ctr+T O Colorg
4 1mplementation Name: | &2 Show Hierarchy F6 W Color9
45 Implementation Settings Referenc ¢ 7 source 7 O Color 10
> Run Implementation jTYe= Rl Color 11
4 [ Implemented Design umberioficalipine_35) [ Color12
& Constraints Wizard DEirdics 8 H Color13
£ Edit Timing Constraints General | Properties | Statistics | Nets | Cell Pins | Children | Color 14
& Report Timing Summary N @ Properties [ & Clock Regions | E color15
1, Report Clock Networks O Color 16
[ Report Clock Interaction YO Forts O Color17
%) Report Methodology A | Name Direction  Board Pa.| [ Color 18 air  Package Pin
(s = Ils:fr‘sﬁgléhwur( ) IouT B colecto
= A 4
[ Report Noise (4G DAT_B_OUTPUT (4)  OUT Color 20
Report Utilization = =®@ Scalar ports (9)
[~ & CLK_FBINPUT m AA20
Secren ey %) < CLK_FBOUTPUT  OUT 8
< g e i3 -
) Bitstream Settings v @ CLKOUTPUT.D  OUT R7
% Generate Bitstream ; @ CTRL_OUTPUT ouT P8
<
> @% Open Hardware Manager < ——— ——
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Puc. 3. OToGparkeHue pasMeLLeHHs 31EMEHTOB NPOEKTUPYEMOTO YCTPOMCTBA B KpUCTaI/IE NPOrPaMMHPYEMON I0THKH MW PacLUMPSiEMOi NPOLECCOPHON NaatdopMmbl

BusyanbHas oLeHKa pa3MelLeHUs

3/1eMeHTOB NPOEKTUPYEMOro YyCTPOUCTBA

B KpUCTasiNle NpOorpaMMUpyeMON IOTUKH

WJIM pacluMpsieMoii NpoLLeccopHoit NnaTtgopmbl

[l BU3yaJIbHOM OIIEHKM Pa3MeILleHUs JJIEMEHTOB IPOEKTUPYEMOTO
YCTPOMCTBA B KPUCTAJLIE IIPOrPAMMUPYEMOM JIOTUKU WU PACIIUPIEMOT
IIPOI[eCCOPHOM IITAT(HOPMBI HYKHO IPeKie BCETo B paboueil 061acTH
OCHOBHOTO OKHa ympasistiomieit o6omouku CAITP cepuu Xilink Vivado
HLx Design Suite orkpeiTh Bianky Device. 3atem B o6macTu pacnosio-
JKE€HUS OKOH JJAHHBIX IPOEKTa CeIaTh aKTUBHON BKIIAIKY Netlist, Ha x0-
TOPOI1 0TOOpaKaeTCs nepapxuyeckas CTPYKTypa peaau3yeMoro CIHcKa
COoelMHeHMH pa3pabaTbIBaeMOT0 YCTPOMCTBa. B aTOM crmcke ciegyer
yKas3aTb KypCOPOM H BBIIEIUTD II[eTIKOM JIEBO KHOIIKU MBI CTPOKY,
COIepIKAIYIO HAeHTU(DUKATOP HHTEPECYIOLIero KOMIIOHeHTa Hepap-
XUYecKoH CTPYKTypbl. [Tocsie 3T0ro Hy’KHO I11€TIKOM ITPaBOH KHOTIKH
MBI BBI3BAaTh KOHTEKCTHO 3aBUCHMOE BCILIBIBAIOLIECE MEHIO, KaK IIOKa-
3aHO Ha PHC. 3. B OTKPBIBIIIEMCSI MEHIO HAZI0 BOCIIOIB30BAThCS KOMAHIOM
Highlight Leaf Cells, npu Boi60pe KOTOPOI1 IIOSIBILSIETCS BCILIBIBAIOIICE
MEHIO CJIEAYIOIIEro YPOBHS, Yeil B IPeCTaBIeH Ha puc. 3. B aTom MeHI0
HAJI0 YKa3aTh L[BET IS BbIIEICHNUs] YCTIOBHBIX 0003HAYeHUI (PUSUIECKUX
pecypcos ITJIMC unu nporpaMMupyeMoii CUCTeMBI Ha KPUCTAJLIE, 3a-
IEVICTBOBAHHBIX JI/IS PeaJIN3aIuK BBIOPAHHOTO HePApXIIeCKOTO 3JIeMEHTa
CIHCKA COeIUHEHHI IIPOEKTHPYEMOTO YCTPOHCTBA.

Ecnu na Briagxe Netlist otmedens! nneHTHGUKATOPBI HECKOIBKUX
9JIEMEHTOB MePapXUYeCKON CTPYKTYPbI HPeCTaBIeHHOTO CIIUCKA CO-
€IMHEeHHIT, TO BO BCIUIBIBAIOIIIEM MEHIO BHIOOPA I1BETa BBIAEICHIS HY>KHO
ykazaTs Bapuat Cycle Colors. ITociie 3akpbITust MeHIO yCI0BHbIe rpadu-
veckue 06paspl (YT'O) dpusmdaeckux pecypcoB KpucTaia mporpaMMupy-
€MOI1 JIOTHKH HJIN PACIINPSIeMOII IIPOLIeCCOPHON IIAT(HOPMBI, HCIIOIb-
3yeMBIX LISl peansanuy 000CO0IeHHOTO 9JIeMeHTa CIIUCKA COeNHMHEHMUI
IIPOEKTUPYEMOTO yCTPOICTBA, OyLyT IO CBeYeHbl Ha BKIagke Device
BBIOPAHHBIM IIBETOM. J[JIs1 UX IeTAIBHOTO OTOOPaKEHHsT PEKOMEH/TYeTCsT
yBeINIUTh MacIuTab n300pasKeHUsI Ha yKa3aHHOU BKIazgke. TakuM 06-
Pa3oM, Ha3HAIUB PasIUIHbIe [[BeTa [is Bhienenust YO dusuaeckux pe-

CYpCOB, IIPUMEHAEMBIX [IJI1 p€aIn3aliuy COOTBETCTBYIOIINUX KOMIIOHEH-
TOB UEePAPXUYECKON CTPYKTYPbI CIIMCKA COETMHEHUI pa3pabaTbIBaeMOro
YCTPOMCTBA, MOKHO IIOJYYUTh HATJALHYIO KAPTUHY UX PadMeleHus
B KpHCTAJLIE.

[Tpu aHaMM3e pa3MelleHns IeMEHTOB IPOEKTHPYEMOTO yCTPOUCTBA
B IJIMC uiu mporpaMMupyeMoit CHCTeMe Ha KPUCTAJIIe [e1eco06pasHo
0TOOPA3UTD U PACIIOIOKEHIE UCIIOIb3YEMBIX PECYPCOB KPHUCTAIIIA, CO-
IIPsDKEHHBIX C BhIBOTAMU BbI6paHHOI‘O KOMITOHEHTA peaIn3yeMoro Cru-
CKa COeNMHEHUI pa3pabaTbIBaeMOI0 yCTPOICTBA. B TacTHOCTH, MOXKHO
IPOaHAIU3NPOBAThH TOIOJIOTHIO 33/IeICTBOBAHHBIX PECYPCOB KPHUCTA-
JIa, OIIPeNeJIAIOIIUX COCTOSHIE CUTHAIOB Ha BXOJaX UHTEPECYIOIero
KOMIIOHEHTA. ,HJ'[S{ 3TOU IIEJIM B KOHTEKCTHO 3aBUCHMMOM BCIIJIBIBAKOIIIEM
MeHIO mpenycMoTpena komanga Show Connectivity, mpu Ber6ope Ko-
TOPOI Ha H300PaYKEHUH TOMOJIOTUIECKON CTPYKTYPbI KPUCTAILIA IPO-
rPaMMEPYeMO JIOTHKY WIH PACIIHPsIeMON IPOLeCCOPHOI IIaThOPMBI,
oTtobpaxkaemoM Ha BKIaake Device, Beimersiorcst YO cOOTBETCTBYIOIIUX
(busuIeckux pecypcoB. BsanMmopeiicTBre 9THX PeCypCoB ¢ BXOTAMHE U BbI-
XO/IaMH QaHAJIM3UPYEMOTO JIEMEHTA CIIICKA COeIMHEHHIT IPOEKTUPYeMO-
IO YCTPOWCTBA U300pakeHO CcTpekamu (puc. 4).

Briranxa Device pa6odeit 061acTi OCHOBHOTO OKHA UHTETPUPOBAHHOM
cpensl paspaborku Vivado IDE mpefocraBisier 1 BO3MOKHOCTD HEIO-
CPEICTBEHHOTO IeTAIM3UPOBAHHOTO AHAIN3A B3aUMOIEHCTBHS (pusmde-
ckux pecypcos ITJIMC umu nmporpaMmMupyemMol CUCTeEMBI Ha KPUCTAJLTeE,
HPHMEHSEMBIX IJIs1 PeaIn3alii IPOEKTHPYEMOTo yCTpoicTBa. [l aroro
BHaJaJIe He0OXONUMO BbIienuTh YI'O HHTEpPeCyOIIero pecypca Kprucra-
J1a, 3a/IeiCTBOBAHHOTO B COCTaBE IIPOEKTA, YKa3aB €ro KypcopoM H IIiesI-
KHYB JIeBOH KHOIIKOI MBIIIH. 3aTeM, PaclOJIOKUB Kypcop Ha BKJIAJIKe
Device, memrakom IIpaBOY KHOIKM MBIIIN HYKHO BBI3BaTh KOHTEK-
CTHO 3aBUCHMO€ BCIUIBIBAIOIIee MEHIO U BHIOPATh B HEM CTPOKY Show
Connectivity (puc. 5). ITociie BbIIOTHEHNS TAHHOM KOMaH/IbI Ha BKJIA/IKE
0TOOpaKaeTcsi B3aMMOJIEHICTBHE BBIIEJICHHOTO JIEMEHTA C IPYTUMH pe-
CypCcaMU KPHCTAJIIA, UCIIONIb3YeMBIMH JIJIsl PEIH3ALIUH IIPOEKTHPYEMOTO
YCTPOMCTBA.

B KOHTEKCTHO 3aBUCHMOM BCILIBIBAIOIEM MEHIO, IOCTYITHOM II0CIIe
Boifienienus YI'O pecypca KpucTasia, 3aieiiCTBOBAHHOTO MIJIs pean3aiuy
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¢ RTL_Prj - [G:/Vivado_Prj/RTL_Prj/RTL Prjxpr] - Vivado 2016.1

File Edit Flow Tools Window Layout View
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BEneRRXY S D>NNG DO S X X @ [Byoranng RN ® Implementation Complete
Flow Navigator 2 «| | Implemented Design - impl_1 | constr_impl_v1 | Xc7a200tfbg676-2 (active) 2 x|
57 pag | i
A2 | |1 metlist 2 — 0O X || [EPackage x|® Device x 0 X
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% Add Sources (-5 Leaf Cells (14) L
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. 6 Nets (18)
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< m",'eg'a'“' | @ Cell Properties... Ctrl+E
4% create Block Design | 7
B¥ Open Block Design | Unpace Curl+U
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lect Leaf Ctrl+Shift+S
4 Simulation Select Leaf Cell Parents
4 Simulation Settings #  Highlight Leaf Cells »
(@ Run Simulation |
4 RTL Analysis ‘ & Highlight »
Unhighlight
&5 Elaboration Settings [ s i
s B o ark »
» &Y Open Elaborated Design
Cell Prop{  Unmark Ctrl+Shift+M
4 Synthesis ‘ B  Fxcels
&5 Synthesis Settings | @ DR_i_s Unfix Cells
& Run Synihesis | 5 Schematic F4
o ||| name:
b % Open Synthesized Design [[firemes T =
arent:
4 Implementation ) e 7 Show Hierarchy 6
&5 Implementation Settings. | 2 Er.e" Go To Source F7
D Run Implementation ‘ YPe:
4 (& implemented Design BEL: [ Fixed
&, Constraints Wizard citne [ errce vasives =
£ Edit Timing Constraints V‘General Properties | Power | Nets | Cell Pins | Tr 4 » @ |
& Report Timing Summary "\_@ Properties | & Clock Regions | < 1l ] DL
1, Report Clock Networks 10 Ports DO X
[ Report Clock Interaction Q
s —— Name Direction 8oard Pa... Board Pa... Neg Diff Pair  Package Pin Fixed Bank 70 std Veco  Vref  DriveStrength Slew Type Pull Type  Off-Chip
eport Methodolo =
R & S 2@ Al ports (17) N
@ Report DRC 23| % DAT_A_OUTPUT (4) INOUT (Multiple) LVCMOS18. - 1.800 12 ~ SLOW  ~ NONE ~ FP_VTT_|
FE Report Noise ‘ (=@ DAT_B_OUTPUT (4) OUT (Multiple) LVCMOS18 - 1.800 12 ~ SLOW ~ NONE ~ FP_VTT_|
< DAT_B_OUTPUT(3] OUT R23 - 14 LVCMOS18 ~ 1800 12 ~ slow  ~ NONE ~ FPVIT_=
Repoitithilizzton @ DAT_B_OUTPUT[2] OUT R18 - 14 LVCMOS18 ~ 1800 12 ~ sLow ~ NONE ~ FP_VIT_|
& Report Power ‘ <2 DAT_B_OUTPUT[1] OUT 17 - 34 LVCMOS18 ~ 1800 12 ~ SLoW ~ NONE ~ FPVIT|
| <3 DAT_B_OUTPUT[0] OUT U4 - 34 LVCMOS18 ~ 1800 12 ~ Slow  ~ NONE ~ FPVTT_
4 Program and Debug B/ Scalar ports (9)
€ Bitstream Setiings 2 CLK_FBINPUT ™ AA20 - V] 12 LVCMOS18 ~ 1800 NONE ~ NONE
& <@ CLC_FBOUTPUT  OUT 8 - 34 LVCMOS18 > 1800 12 ~ SLOW  ~ NONE ~ FPVTT_
%) Generate Bitstream R amns e > A o 7 e R
< ] v
> @* Open Hardware Manager ~— — T —— = — = — — — — = = =
| [ @ Td console | © Messages | 5 Log | B Reports | 2 Design Runs | £ Package Pins:, D> 1/0 Ports |_ Timing | & Power |

Select all nets or cells connected to the selected cell or net

Puc. 4. OT06Pa)KeHME PacnonoXeHus UCMnoJib3yeMbIX PECYPCOB KPpUCTaN1a, KOTOPbIE CONPs>XXeHbl C BbIBOAAMKU Bbl6paHHOI’O KOMMOHEHTa CMUCKa COeAUHEHNH

IIPOeKTa, IIpefcTaBiIeHa Taxke koManzna Go To Source (puc. 5), 103Bo-
JIAIOIIAs IPOCJIEIUTh COOTBETCTBHE UcxonHoro koga HDL-onucanus
paspabaTbIBaeMOr0 yCTPOUCTBA U UCIIOIB3YeMbIX (PU3HIECKIX PECYpPCOB
ITJIMC nnu nporpaMMHUPyeMO¥ CUCTeMBI Ha KpUCTalIe. DTa KOMaH/a
oTto6paxaer Kox ucxonroro HDL-omucanust pa3pabaTbiBaeMOro yCTpoii-

CTBa, COOTBETCTBYIOMIero BoiiesieHHOMY YI'O. AHanoru4ynas KoMaHaa
COIEPIKUTCA B KOHTEKCTHO 3aBUCHUMOM BCIUIBIBAIOIEM MEHIO, OTKPbIBA-
€MOM I10CJIe BbIIENIeHHsI CTPOKH € UAEHTU(DUKATOPOM HHTEPECYIOIIEro
anemenTa Ha Bkiajike Netlist, geit Buz npuBenien Ha puc. 6. [Tocie Boi6opa
komanzel Go To Source B paboueit 06J1acTi OCHOBHOTO OKHA YIIPABIISIO-

¢ RTL_Prj - [G:/Vivado_Prj/RTL_Prj/RTL Prjxpr] - Vivado 2016.1
File Edit Flow Tools Window Layout View Help
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4 Simulation Ba Netf(uj
Ba e
3 Simulation Settings B Leaf Cells ()

@ Run Simulation Cell Properties...

Unplace
4 RTL Analysis
45 Elaboration Settings
> &Y Open Elaborated Design
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Select Leaf Cell Parents

& Sources, B0 Netist | & Device Constraints Ftccalls
4 Synthesis
# & Synthesis Settings Sl Properties l=0u X Highlight
i == ighiig
H 3|
> Run Synthesis i « >R T Jhi
> % Open Synthesized Design M‘?:Tj’gg Mark
(4 Implementation ] ||| eec: [ Fixed ik
A Schematic
@ Implementation Settings site: SLICE_X161Y105
> Run Implementation T StioviConnectity
mplemented Design
B, Constraints Wizard CacE o = Select
£ Edit Timing Constraints Number of cell pins: 5 ‘ View

¢ Report Timing Summary Number of nets: 5 ]

1, Report Clock Networks [ Generat| Properties | Power | Nets | Cell Pins
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Show World View
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Ctrl+U

y
Ctrl+Shift+M
F4

Ctrl+T

b @ Open Hardware Manager ‘ =
B Tdl Console | © Messages | & Log |
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D 1/0 Ports | G Timing | 9 Power |

[ Report Clock Interaction "\ @ Properties | ® GlockRegions ] |_I< @ Find... Ctrl+F

[% Report Methodology —

@ Report DRC Joports

) Report Noise A Name Direction  Board Pa... BoardPa... NegDiff Pair  Package Pin Fixed Bank 7o std Vo Vref  Drive Strength | Slew Type
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& Report P 3 ©% DATA OUTPUT (4)  INOUT (Multiple) LVCMOS18 ~ 1800 12 v slow
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oe _E @ DAT_A_OUTPUT[2] INOUT A2 - 35 LVCMOS18 ~ 1800 12 v siow  ~

4 Program and Debug [ © DAT_A_OUTPUT[1] INOUT A3 ~ 35 LVCMOS18 ~ 1800 12 v slow -
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Pull Type

NONE
NONE
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Select all nets or cells connected to the selected cell or net

Puc. 5. 0T06Pa)KeHME TOMOJIOrMKU UCNONb3YEMbIX PECYPCOB KPUCTaJI/Ia, KOTOPbIE CONPSAXKeHbl C Bhl6paHHblM 3/IEMEHTOM apXUTEKTYpPbl KpUcCTanna, 3aJ€MCTBOBAHHbIM B npoekTe
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4 RTLPrj - [G/Vivado_Prj/RTL_Prj/RTL Prjxpr] - Vivado 2016.1 ==
File Edit Flow Tools Window Layout View Help Q- Search commands
EEwORBXY PD>RHNG OB X X @ [SyoPraning &N @ Implementation Complete
Flow Navigator 2« Design - impl_1 | constr_impl_v1. | xc72200tfbg676-2 (active) TR
=& Netlist 2 - C 2 x | [EPackage X |® Device X |@ jers.vhd x o x
s ZHE 18 G:/Vivado_Pry/RTL_PryRTL_Pri, 1 fershd
- 50 Rtl_top A\ | 1 | library IEEE: B
4 Project Settings O Nets (34) M| 5 use IEEE.std logic 1164.a1l:
@Y Add Sources & Leaf Cells (19) o =
@ Language Templates E ‘% D1 (jers_1) ‘ || 4 Penvity jors is
© Nets (18) | 5 port (
£F IP Catalog B6 Leaf Cells (14) ‘ @ LEFT : in STD_LOGIC;
4 TP Integrator @ DIR_i_1 (LUT3) =100 RIGHT : in STD_LOGIC:
_¢9 [RTJOIR_req (FORE) =l x| e STOP : in STD_LOGIC;
i Create Block Design 7 =9 CILK : in STD_LOGIC;
B¥ Open Block Design 18] i fypeinen. Curl+E // 10 Q : out STD_LOGIC_VECTOR (3 downto 0)
& Generate Block Design Unplace Ctrl+U En )
Floorplanning » &[22 end jers:
4 Simulation NSIE K
ot P . Select Leaf Cells Ctrl+Shift+S Q|14 Dazchitecture jors_arch of jors is
® Simulation Settings Select Leaf Cell Parents @15 sionel DIR : STO_LoGIC =
(@ Run Simulation # Tighiight Leat Cells 5 16 signal RUN : STD_LOGIC :
17 signal Q_int : STD_LOGIC VECTOR (3 downto 0) := "0000";
4 RTL Analysis Unhighlight Leaf Cells | |
& Elaboration Settings & Highlight » g 9 --
b [ Open Elaborated Design Li| Unhighlight ~| 20 (process (CLX, RIGHT, LEFI, STOP, RUN, DIR, Q_int)
B o= ; R ——
Slonthece | o] vnmark Ctrl+Shift+M | 1= x 2 |
&5 Synthesis Settings o o 200 i
# Run Synthesis i Reeate 25 s
b % Open Synthesized Design a| L 26 0"
*| #  schematic F4 N 27 ¢ DIR <= "1';
[« i B Show Connectivity Ctrl+T 2 nd i
43 Implementation Settings o & Show Hierarchy 6 &
[> Run Implementation 1 GoTo Source F7 RUN
4 [E mplemented Design
& Constraints Wizard Clock region: 33 RUN <= '1';
£ Edit Timing Constraints Numberjoficelipin=:35) 3
& Report Timing Summary Number of nets: 5 . g c
Report Clock Networks P N I 32K AC{DrR=el). chen,
5 Jock Toperties’ ‘ BOWE, ‘ D ‘ Cellns ‘ 38 Q_int(3 downto 1) <= Q_int(2 downto 0); v
MiReport Cocnieradion (@ Properties | & Clock Regions ki v
[ Report Methodology
2 >
@ Report DRC 1/0 Ports —Owe x
PR Report Noise 2 Name Direction  Board Pa... Board Pa... Neg Diff Pair  Package Pin Fixed Bank 70 Std Voo Vref  DriveStrength SlewType Pull Type  Off-Chip
Report Utilization = |EH@ All ports (17) A
b= | £ DAT_AOUTPUT (4)  INOUT (Multiple) LVCMOS18 ~ 1800 12 ~ stow - NONE ~ FPLVIT|
Beportibowey @ DAT_A_OUTPUT[3] INOUT M2 - LvCMOS18 -~ 1800 12 ~ SLlOW  ~ NONE ~ FPVTT_|
out © DAT_A_OUTPUT[2] INOUT 2 - 35 LVCMOS18 ~ 1800 12 ~ stow  ~ NONE ~ FPVIT.
g brostanyandivebug 3 @ DAT_A_OUTPUT[1] INOUT A3 - 35 LVCMOS18 ~ 1800 12 ~ SLOW - NONE - FPVTT_
5 Bitstream Settings o © DAT_A_OUTPUT[0] INOUT 4 - 35 LVCMOS18 - 1800 2 ~ SLOW  ~ NONE ~ FPVIT.
35 Generate Bitstream [5G DAT_B_OUTPUT (4)  OUT (Multiple) LVCMOS18 = 1.800 12 ~ SLOW  ~ NONE ~ FPVTT_+
<[ 111, J U
> @¥ Open Hardware Manager
Lt 2 “\_BTd Console | © Messages | & Log | [ Reports |  Design Runs | 5> Package Pins., D1/0 Ports | & Timing | & Power
Show the RTL source file for the selected cell | .

Puc. 6. Otobpaxetme koaa ncxoaHoro HDL-onvcanns paspabatbiBaemMoro yCTpoicTBa, KOTOPOe COOTBETCTBYET BbIAENEHHOMY 3/IEMEHTY apXMTEKTYPbl KpUCTaa, 3aAeHCTBOBAHHOMY B NPOEKTE

et 0600k CATTP cepun Xilinx Vivado HLx Design Suite go6asster-
Cs HOBas BKJIaJIKa OKHA BcTpoeHHOro HDL-penakropa, rie npencrasier
TEKCT HaJlJIe)Kalllero MOLYJIs ICXO[JHOTO OIMCAHUS IIPOeKTa. B atoM oxHe
BhiziesieHa crpoka HDL-koza, COOTBETCTBYOIIAst BHIOPAHHOMY pecypcy
KPHCTAJIIa IPOrPAMMHUPYEMONI JIOTMKHI MWIN PACIIAPAEMON IIPOLeCcop-
Hot riatropmsl (puc. 6).

ITpu pazpaboTKe CIOKHBIX IPOEKTOB PEKOMEH/YeTCs IPOBECTH [eTa-
JIM3MPOBAHHBII AHAIU3 IVIOTHOCTHU Pacpe/ieIeH s JOTHYECKUX PecypcoB
TTJIMC nay mporpaMMHUPYeMOH CHCTEMBI Ha KPUCTaJlIe, IPIMEHAeMbIX
IS UX peJIN3alluy. B pesysibTaTe TAKOrO aHAJIN3a MOKHO BBISABUTD Ilepe-
Tpy’KeHHbIe 00JIaCTH KPUCTAJIIA IPOrPAMMUPYEeMOIT IOTUKH HIH pac-
IIUPSIeMOIT BEITHCIUTEIBHOM IAT(HOPMBIL, CIOCOOHbIE IIPUBECTH K IIPO-
6r1eMaM B Ipo1Iecce TPACCHPOBKH 1ierieit mpoekta. st aroit meu 8 CATIP
cepuu Xilinx Vivado HLx Design Suite mpenycMoTpeHa cucTeMa MoKasa-
TeJjiell, B HAMIANHON popMe 0TOOpaKaoIIas pe3yIbTaThl JeTATH3HPO-
BaHHOTO aHAJIN3a IVIOTHOCTH PacIpeie/IeHUs] HCIOIb3yeMBbIX JJOTHYECKUX
pecypcos ITJIMC unu mporpaMMupyemolt CUCTeMbI Ha KpUCTaJLIe.

JeTanusnpoBaHHbIi aHANU3 NJIOTHOCTU
pacnpepeneHus noruyeckux pecypcos MNJIUC
WY NPOrpaMMUpPyeMoOi CUCTEMbI Ha KpUCTae

JIJIst OCyIIeCTBIICHNS IeTaIN3HPOBAHHOTO aHAIN3A IIJIOTHOCTH Pac-
IpejieJIeHns B KPUCTAJLIe IIPOrPaMMUPYEMOM JIOTUKU WJIH PACIIMPAEMOK
BBIYHUC/IUTEIBHOI IIaTGOPMBI PeCypCoB, IIPUMEHSIEMbIX B COCTAaBE IIPO-
eKTHPYeMOTO YCTPOICTBA, 1[el1eCO0OPa3HO OTKPHITh BCTPOCHHOE OKHO
Metrics. OHO npeocTaBIsAeT JOCTYI K PAa3IMYHBIM IT0KA3aTeNsAM, XapaK-
TEPHU3YIOLINM IJIOTHOCTb PACIpe/e/eHus IOTUIeCKHX PeCypPCoB, 3aeii-
CTBOBAHHBIX UL PeaIU3alluy pa3pabaTbIBaeMoro mpoexTa. Bianka okHa
Metrics OTKpbIBaeTCst B 00JIaCTH PACIIOIOKEHNS OKOH JAHHBIX IIPOEKTA
HHTEIPUPOBAHHOM cpensl pazpaboTku Vivado IDE mpu BbI60pe KOMaH/bI
Metrics Bo BcruibiBaroiieM Merto Window (puc. 7).

B OTKpBIBIIIEMCS BCTPOEHHOM OKHe IIPUBENEH CIIMCOK HAa3BaHUI IIOKa-
3aresiell, XapaKTePU3YIOLINX [VIOTHOCTD PACIIpeie/IeHUsI HCIIOIb3yeMbIX
JIOTHYeCKHUX PeCypCcoB KPHUCTAIIA IPOrPAMMHUPYeMO JTIOTUKY UK pac-

LIAPsIeMOI BEITUCIUTEIBHON IUIATGOPMBEL, KOTOPbIE Pas3iieIe bl Ha de-
ThIpe rpynnbl — Primitive Metrics, CLB Metrics, Clock Region Metrics
u Pblock Metrics. T'pynma Primitive Metrics BKII09aeT e[HCTBEHHBII
nokasaresb Min Slack per placed BEL, 1o3BoJistioIimit aHaIM3UpPOBATH HC-
nob3yemele pecypcnl IIJIMC nnu mporpaMMupyemolt cucTeMsl Ha Kpu-
CTaj1I€ ¢ MUHUMAJIBHBIM 3aI1aCOM I10 BpEMEHU.

B cocras rpynmst CLB Metrics BXOAAT XapaKTepUCTUKY IIPUMEHEHUs
pecypcoB KOH(UTYpUPYEMBIX JIOTHIECKHX 6JI0KOB IS PeaH3alliu pas-
pabarsiBaemoro mpoekra. [Tokasarenn LUT Utilization per CLB u FF
Utilization per CLB npeycMarpuBaioT aHaan3 COOTBETCTBEHHO KOJIHYe-
crBa Tabur npeobpasosanus Look-Up Table (LUT) u tpurrepos kasx-
IOr0 KOH(UIYPUPYEMOTO JIOTHIECKOT0 6JI0KA, 3a1elICTBOBAHHBIX B IIPO-
€eKTUPYEMOM YCTPOMCTBE, BBIPAKEHHOTO B IIPOLIEHTHOM OTHOILIEHUHU
K 061iemy o6bemy atux pecypcos CLB. C momorpio mokasareneit Vertical
Routing Congestion per CLB u Horizontal Routing Congestion per CLB
MOJXHO OLI€HUTD IIEPETPYKEHHOCTh COOTBETCTBEHHO BEPTUKAJIbHBIX U I'0-
PHU3OHTAJIbHBIX TPACCUPOBOYHBIX PECYPCOB [IJIA KAJKAOIO KOHCI)I/II‘YpI/I‘
pyemoro gorudeckoro 6yoka ITJIMC win nporpaMMupyeMoil CHCTeMbI
Ha KPUCTaJLTe.

I'pymma Clock Region Metrics 06befuHsIeT XapaKTePHCTHKU UCIONIb-
30BAHUS PA3TUIHBIX JIOTUIECKUX PECYPCOB UL Pealu3auy pa3padaTsl-
BaeMOro IIPOeKTa B KaKIOM peruoHe TakTupoBanus. [lokasarenu LUT
Utilization per Clock Region u FF Utilization per Clock Region npenocras-
JIIOT BO3MOYKHOCTD aHAIM3a KOIMIecTBa Tabuuly mpeobpazosarus LUT
U TPUTTEPOB, 3aAeCTBOBAHHDIX B COCTABE IIPOEKTUPYEMOT0 YCTPOMCTBA
B pa3nnyHbIX pernoHax TakTuposanus [1JIMC wiu nporpammupyemoit
CHCTeMbI Ha KPHCTAJLTIe.

B rpymme Pblock Metrics mpeacTaBiieHsl XapaKTepUCTUKY, HHDOP-
Mmupyiomue 06 06beMe pa3IUIHbIX JTOTUIECKUX PECYPCOB, IPUMeHsIe-
MBIX B coctase P-6o0xoB. [Toxasatenu LUT Utilization per Pblock u FF
Utilization per Pblock momoraiot omeHuTh COOTBETCTBEHHO KOJIMIECTBO
tabnur mpeobpasosanust LUT u Tpurrepos, BKIOIeHHBIX B P-6710K1,
chopMupoBaHHBIe B pa3pabaThIBAEMOM IIPOEKTE.

ITpexme YeM IPUCTYNUTD K BBIIOJHEHUIO aHAIN3a INIOTHOCTH pac-
IpejieJIeHns B KPUCTAJLIe IIPOrPaMMUPYEMON JIOTUKU WM PACIIMPAEMOK
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b @% Open Hardware Manager
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Puc. 7. OTKprTMe OKHa aHa/M3a nokasarenen, XapaKTepu3yoLWnX NIOTHOCTb pacnpefesieHus UCNob3yeMblX IOrMYECKUX PECYPCOB KpUCTasisia

BBIUUCIATEIBHOI ITaTOPMBI PeCyPCOB, 331/ ICTBOBAHHBIX UL Pean3a-
LMK IPOEKTUPYEMOTO YCTPOICTBA, PEKOMEHYETCA O3HAKOMMUTLCH U IIPU
HeO6XO,ELI/IMOCTI/I U3MEHUTDH ITapaMeTpPhI OTO6pa)KeHI/IFI BBIYUCIISAEMBIX
IoKa3aTeJieil. Iyt 3Toro cienyeT BO BCTPOEHHOM OKHe Metrics BbIIenTh
CTPOKY C Ha3BaHMEM MHTEPECYIOIIEro II0Ka3aresis, PacIIoI0KHUB Ha Hell
KypcCoOp U IIEJIKHYB JIEBOM KHOIKOU MBIIIH. [ociie BBITOTHEHMS YKa-
3aHHBIX JIEFICTBUI BO BCTPOeHHOM okHe Metric Properties, kotopoe Tak-
JKe OTKPBIBAETCSI IIPH BhIOOPe KoMaHbl Metrics BCILIBIBAIOIIIETO MEHIO
Window, nosiisieTcst TabiuIia mapaMeTpoB 0TOOPakeH!s! BBIIEIEHHOTO
OKasaTess], Yeil Buj| n300paXkeH Ha puc. 7. B kaxxmoit crpoke TabauIbl
IIpUBEIEHDI 3HAYCHNUS [1TAPAMETPOB COOTBETCTBYIOIEIO NHTEPBaJa Be-
JUYUH BRIOPAaHHOrO MoKagaress. B xononkax From u To mpexncrasie-
HbI Ha9aJIbHbI€ 1 KOHEYHbI€ I'PAHUIIBI UHTEPBAJIOB, Ha KOTOPbIE pa36I/IT
BeCh IMAIa30H 3HaYeHU BbIOpaHHOro mokasaresst. Konomka Color co-
IepKuT HHGOPMALINIO O IBeTax Bbigeaenus YI'O J0rudeckux pecypcos
Ha BKyIagke Device, cornacHo kaXmoMy HHTepBaly 3HaIeHHUI BHIOPAH-
HOTO II0Ka3aTessl. B mepBoil KOJIOHKe TaOIUIbI IPeCTaBICHbI HH/-
KaTOpbI COCTOAHUS, ITPEJHASHAYECHHDBIC IJIS YIIPABJIIEHUA BbIACIEHUEM
YT'O norndeckux pecypcos, KOTOPbIe OTHOCATCS K KaKIOMY HHTEPBaIy.
[Tpu BKITIOUEHHOM COCTOSIHMM MHAUKaTopa coorBercTBytomiue YI'O 6y-
IyT BBIEJIEHbI Ha BKIasike Device 1iBeToM, yKazaHHBIM B KosoHKe Color.
Taxum 06pa3oM, IIPeNOCTABIIETCS BO3MOKHOCTD OTOOPasKEHUSI TOIBKO
HUCIIOJIb3YEMBIX JIOTUYECKUX PECYPCOB, OTBEYAOINUX HYKHBIM 3HAY€HUAM
BBIOPAHHOTO IIOKA3aTeJIs.

Tl U3MeHeHUs: MHTEPBAJIOB, Ha KOTOPble pa30UT IMaNa30H 3HAYCHUI
MHTEPECyIOIero oKasaTeJis, CJIeflyeT BOCIIOIb30BaThCs KHOIKAMH, Pac-
II0JIO’KEHHBIMU HA IIaHeIM HHCTPYMEHTOB BCTPOEHHOTO OKHa Metric
Properties. [l 1o6aBieHust HOBOTO MHTEPBaJIa 3HAYEHUIA CITY/KUT KHOII-
Ka [#, TIpn ee HakaTHu Ha SKpaHe TOABIAETCA AMANOTOBAS TTAHEND C Ha-
3sanueM Insert Bin (puc. 7). OTKpBIBIIASICS JUAIOTOBASI [TAHENb COLEPIKUT
TOJIs PeJaKTHPOBAHNUS 3HaYeHUH mapamerpos From u To, B KOTOpPBIX
C IIOMOIIIBIO KJIABUATYPBI CJIEIYeT YKa3aTh HAYAJIbHYIO M KOHEYHYIO Ipa-
HUIY [06aBIIIEMOro HHTEPBaIa. 3aTeM, HCIOJIb3Ys I0JIe BEIOOpa 3Hade-
nust napamerpa Color, He0OXOIMMO OIIPeNIeUTh IIBET, KOTOPBIM OyIyT
BbIfesIsAThCsl YI'O norudeckux pecypcos Ha Biiajgke Device, cooTser-

CcTByIOLHX (GOPMUPYeMOMY HHTepBaiTy. [Ipu HaKATHU KHOIKY yIIpaBie-
HUs BbIIIAJAI0IIUM CIIMCKOM 3HAYE€HUU 3TOTO MOJIS BbI60pa OTKPBIBAETCA
IIaHeJb, I7ie IpeCcTaBeHa TAJIUTPa JOCTYIHbIX I1BeTOB. Hy KHBI 11BeT
BBIJICJIEHUSA TOCTATOYHO YKa3aTb KYpCOPOM B ITAJIUTPE U LIEJIIKHYTh JIeBO
KHOIIKOI Mbliy. Ompenenus TpeGyeMble 3HaIeHHUsI TapameTpos From,
To u Color, Heo6xomuMo moaTBepauTh UX HaxkarreM Kirasuinu OK, pac-
HOJIOXKEHHOU B HIDKHEH YacTu nuanorosoit nmanenn Insert Bin. [Toce 3a-
KPBITHUSA TAAJIOTOBOY ITaHEIN B Tabuunie, 0T06pa>l<aeMOI?I BO BCTPOEHHOM
okHe Metric Properties, mosisisiercst HOBast CTPOKa, Ille IIPUBEEHBI yCTa-
HOBJICHHbIE IIapaMeTpsl cOPMUPOBAHHOTO UHTEPBaIa 3HAYeHNt. [Ipu
OTOM BBITIOJIHAETCA aBTOMATUYIECKAsA KOPPEKTUPOBKA I'PaHUL COCETHUX
UHTEPBAJIOB. YaJIeHNe HeaKTyaJIbHOTO MHTEPBaa 3HAYeHUI BBIOpaH-
HOTO ITOKA3aTeJId BBIIIOJIHACTCA HAXKATUEM KHOIIKH E IIOCJIE€ BBIJICIICHU S
COOTBETCTBYIOIIEH CTPOKH TaOJIUIIBL.

Jlist 0TO6pakeHUs BBIOPAHHOTO ITOKA3aTesIs INIOTHOCTHU pacIiperese-
HUS UCIOJIb3YEMBIX PECYPCOB B KPHUCTaJLIe IPOrPAMMUPYEMON JIOTUKU
W PaCIIHpsIeMOI IIPOLeCCOPHON IUTATGOPMBI HY)KHO [IOCIIE BbIIETIe-
HHS COOTBETCTBYIOIIEH CTPOKH BO BCTPOGHHOM OKHe Metrics 1ienakom
HPaBOil KHOIIKU MBIIIIN BbI3BaTh KOHTEKCTHO 3aBUCHMOE BCILIBIBAIOIIIEE
MEHIO U BBIOpaTh B HeM Komanzy Show (puc. 8).

ITocne BBIMOIHEHUsI YKa3aHHOU KoMaHAsl YI'O KoHdUrypupyeMbIx
JoTHYecKuX OJIOKOB, IpecTaBIeHHbIe Ha BKIanke Device Ha n3o6pa-
JKEHMH TOIIOJOTUIECKOM CTPYKTYPhl IPUMEHSEMOTO KPUCTAJLIA, BbIe-
JIAIOTCA IIBETOM, COOTBETCTBYIOIUM UHTEPBATY 3HAYEHU U BLI6paHHOFO
HOKa3aTeJsIs, XapaKTePU3YIOILero INIOTHOCTb PacIpeiesIeHNs] JIOTHYECKHUX
pecypcos IUIVIC nnu mporpaMMupyeMOl CUCTEMBI Ha KPUCTAJLIE, 3afleii-
CTBOBAHHBIX B IIpoekTe. Takum 00pa3oM, pa3paboTIHKy IPeJOCTaBILeTCS
BO3MOYKHOCTb HATJISIHOM BU3YaJIbHOI OLIEHKH 00J1acTell KpICTaia Ipo-
rPaMMHPYeMOI1 JIOTUKY WK PACIIHPSIEMOU IIPOIIECCOPHOI IIaThOPMBIL
C MMOBBIIIIEHHON MJIOTHOCTHIO PECypCOB, IPUMEHAEMBIX [IJIS peIU3al U1
HIPOEKTHPYEMOro ycrpoiictsa. Kpome Toro, B KOHCOJIBHOM 061acTh OC-
HOBHOTO OKHa yrpasjstrorieit o6omouku CATIP cepun Xilinx Vivado HLx
Design Suite oTKpbIBaeTCst BK/Iajika ¢ HagBaHHeM Metric Results, mpeso-
CTaBIsIIOIIAst 60JIee TOUHBIE CBEICHUS O IUCIOBIX 3HAUCHISIX aHATU3H-
pyemoro noxasaresst. [Ipusenernas 3nech HHGOPMALLS 0TOOPAKAETCS
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Show

Puc. 8. AHanua BbiGpaHHOro nokasareisi NOTHOCTH PacnpeaeNeHns UCob3yeMbIX PECYPCOB B KPUCTasIE NPOrPaMMUPYEMON JIOTHKHM WK PacLuMpsieMOi NPOLECCOPHON NathopMmbl

B popMe TaOIUILIBL, IbsI CTPYKTYPa 3aBHCUT OT BEIOPAHHOTO [TOKa3aTe-
151. B wactHocTH, npu aHanu3e xapakrepuctuk LUT Utilization per CLB
u FF Utilization per CLB B cOOTBETCTBYIOIINX KOJOHKAX TaOIHIbI TaHO
yCI0BHOE 0603HaUeHNe KaKIOI0 KOHPUTYPHPYeMOro JTOTHIeCKOro 6710~
ka (Name), ero tum (Type) u KOOPAMHATHI PACIIONIOKEHHSI B KPUCTAIIIE

(Row, Col, Sites), konuuectso staeek (Cells) u poreHT MCIOIB3YeMBbIX
pasmrasbIx pecypcos Lut Util (%) wu FF Util (%).

Jyist 6BICTPOro 0TOOPAKEHHST MHTEPECYIONIUX [IOKa3aTeIell, XapaKTe-
PU3YIOLIUX IVIOTHOCTD pacipeneneHus soradeckux pecypcos IIJIMC min
[POrPaMMHEPYEMOI CHCTeMbI Ha KPUCTAJLIIe, MO)KHO BOCITOIb30BATHCS
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Puc. 9. BbicTpoe oTobpaxeHine BbIbpaHHOro nokasaresisi NIOTHOCTH pacnpedeneHus ucnonbayembix pecypcos MIUC uau nporpaMMuUpyemoi CHCTEMbI Ha KpuCTanie

KOMMNOHEHTbBI U TEXHOJIOTUW « Ne 12018



NMINC | KOMMNOHEHTbI 89

z XE

&

S Nets (34)

(6 Leaf Cells (19)

=@ D1 (jers__1)
S Nets (18)

© Leaf Cells (14)

23 D2 (jers)

) Nets (18)

© Leaf Cells (14)

mem1. (clk_wiz_0) 5]

) Nets (4)

@ inst (clk_w

4 Project Manager
45 Project Settings
&% Add Sources
@ Language Templates
1F IP Catalog

4 TP Integrator
4% create Block Design
B¥ Open Block Design
& Generate Block Design

2_0_clk_wiz_0_clk_wiz)

4 Simulation [

45 Simulation Settings

(@ Run Simulation = =
& Sources., 01 Netlist | & Davice Constraints

2—0we x =

4 RTL Analysis Netlist Properties

Elaboration Settings
8 g «>EE
» &Y Open Elaborated Design
32 Rtl_top
4 Synthesis
I ||| Name FlatPins  Route Status
t4 g i/ [|or cTRL_outpur 1 Internally routed withi
$> Run Synthesis ‘| ||or p1/qra1 4 Fully routed M
> % Open Synthesized Design . CLK_OUTPUT_D 1 Internally routed withil._
of D2/Q[3] 4 Fully routed i
(4 Implementation o[ CLK_FBOUTPUT 1 Internally routed withi|
& ol 3 > o/ DAT_A_OUTPUT[1] 1 Internally routed withi
Implemaniation'Setings I DAT_B_OUTPUT[1] 1 Internally routed withi
1> Run Implementation . DAT_R_IBUF 5 Fully routed
2 o D1/Q[2] 4 Fully routed
‘ @ implemenled Desion o CLK_OUTPUT 1 Internally routed withi
s Constraints Wizard < D2/Q[2] 4 Fully routed
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b % Open Hardware Manager

“\_B Td Console | © Messages | &l Log | [ Reports | 3 Design Runs | 2 Package Pins., D> 1/0 Ports | & Timing | &) Power

Show fully routed, partially routed and unrouted nets.

Puc. 10. OtobpaxeHne TPacCHPOBKH Lienel NPOEKTUPYEMOro YCTPOHCTBA B KPHUCTAIIE NPOrPaMMUPYEMON NIOTMKKM MM PACLLMPSAEMON NPOLECCOPHOM NNaTHOPMbI

KOHTEKCTHO 3aBHCHUMBbBIM BCILJIBIBAKOIIIMM MEHIO, BBISbBIBACMbBIM IIICTYKOM
IIPaBOY KHOIIKY MBIIIIY IPY PACIIONIOXKEHNH Kypcopa Ha BKIajke Device.
B meHIo umeercst komanzna Metric, mpu BBIOOpe KOTOPOIT OTKPBIBAETCS
BCIUIBIBAIOII[ee MEHIO CJINYIOIIEr0 yPOBHSL, el BUJ IPUBeeH Ha puc. 9.
OTKpbhIBIIIEECS MEHIO BKJIIOYAeT CIUCOK Ha3BaHMI MOKa3aTese, pac-
CMOTpEHHBIX BblIlle, a Takke Komanay Hide Metric. Cpasy mocie Bei6opa
B 9TOM MEHIO CTPOKH, COOTBETCTBYIOIIEH HHTEPECYIOIIEeMY I10Ka3aTeIo,
nHGOpMAIUS O IVIOTHOCTU PaCIIpeeseH s HCI0Ib3YeMbIX PeCypCcoB
KPHUCTaJUIa IPOrPaMMUPYEMON JIOTUKY WU PACIIMPSIEMOI IIPOL[eCCOp-
HoIt I1aThOpMbI OyIeT IpefcTaBieHa B rpadIIeckoM BUIe Ha BKIAIKE
Device u B gncinoBoit ¢popme Ha Bkiazke Metric Results. TTpu atom 6yayrt
HUCIIOJIb30BATHCA ITapaMeETPbL OTO6pa)KeHI/I${ BBIYHUCIIIEMBIX HOKaSaTeHefI,
YCTaHOBJICHHBIE paHee WIK IIpefJIaraeMsle o yMordanuio. OTKIIOUeH e
rpaduueckoro mpencTaBieHus HHGOPMAIUHU O INIOTHOCTH pacIpenie-
neHus normaeckux pecypcos ITJIMC unu nporpaMMupyeMoit CCTeMBbI
Ha KPUCTaJUIe, 3a1eICTBOBAHHBIX IJIsI pealU3al[Ul IPOEKTHPYEMOTO
yCTpOIiCTBa, ocy1iecTssiercst komanaoil Hide Metric.

Bu3syanbHblii KOHTPONb pe3y/bTaToB
TPacCHpPOBKM Lienei NpoeKTUPYyeMOro yCcTpoicTa
B KpUCTasiNle NpOorpaMMUpyeMONi IOrUKH

WJIM pacluMpsieMoii NpoLLecCcopHOi NnaTgopmbl

Bruragka Device paboueit 061aCcTi OCHOBHOTO OKHA HHTETPHPOBAH-
Hoi1 cpensl paspaborku Vivado IDE mo3BossieT B HarIspHOMU opMe 0TO-
OpasuTh pesyIbTaThl TPACCUPOBKY IieIeil IPOEKTUPYEMOTO YCTPOICTBA
B KPUCTAJUIE IPOrPAMMUPYEMOU JOTUKY MU PACIINPSIEMOIT BHITUCIH-
TeJIbHOU M1aThOpMBL. UTOOBI BOCIIONIB30BATHCSI ITON BO3MOKHOCTBIO,
cretyer 3ahMKCHPOBATH B HAKATOM COCTOSHHM KHOTKY (B4 Ha MTaHe/ Ty iH-
CTPYMEHTOB YKa3aHHOM BKIAAKH. I1ociie 9TOro Ha n306pakeHUH TOMOJIO-
THYECKO CTPYKTYPbI KPUCTAILIA OSIBIISIETCST HHGOPMAIIUS O TPACCUPO-
BovHBIX pecypcax [IJIMC umy mporpaMMupyeMoi CUCTeMbl Ha KpUCTal-
Je. 3aTeM HY’>KHO LEPEKTIOUUTh B HAXKATOE IIOJIOXKEHUE KHOIIKY Efp, TaKKe
UMEIOIIYIOCS Ha ITaHeId HHCTPYMeHTOB BKIanku Device. OTkpoercs
IMAoroBast aHeJsb ¢ 3arooBkoM Show Nets (puc. 10).

YKazaHHas 1MaI0TOBas IIAHEJIb II03BOJISIET BHIOPATh KaTerOpUH Iie-
melt, HHGOPMALHS 0 KOTOPBIX OyIeT IpefCcTaBIeHa Ha H300pakeHHN
TOTIOJIOTUYECKON CTPYKTYPbl KPUCTAJJIA IPOrPAMMUPYEMOM JIOTUKI
WM PacIInpsieMOl IMpoIeccopHoit mraTdopmsel. s oToOpaxkeHus
HOJHOCTHIO Pa3BeJIeHHBIX Ilerell He0OOXOAMMO YCTAHOBUTH B I10JIO-
xKeHue «BkimoueHo» nnpnkarop cocrosuus nmapamerpa Fully Routed
Nets. UTo6bI 0Ka3aTh 9aCTUYHO Pa3Be/ieHHbIE LeNH, Hy>KHO IIePeBeCTH
BO BKJIIOUEHHOE ITOJIOKeHIe HHAMKATOP COCTOSIHUS Iapamerpa Partially
Routed Nets. [l mpencraBieHust HarasAHON HHDOPMALIHU O Hepas-
BeJeHHBIX LIEMAX IPOEKTUPYEMOTO YCTPOMCTBA CIeflyeT YCTAHOBUTh
B IOJIOXKeHNe «BKIIIOUeH0» HHAMKATOP cocTosHMs Mapamerpa Unrouted
Nets. ITocre Haxkarus xiasuuin Show All, pacronoxeHHOU B HIDKHET
wacru fuanorosoil nanenu Show Nets, nadopmanust o0 TpacCupoBKe
BCeX Iieriell BRIOpaHHbIX KaTeropuii GyzieT oTpakeHa Ha BKJIajgke Device,
Kak I10Ka3aHo Ha puc. 10.

AHanus pesynbTaToB TPAaCCUPOBKH Lieneu
NpPoeKTUPYEeMOro YCTPOUCTBa
¢ 60NbLWKUM KOJIMUECTBOM pPa3BeTB/IEHUH

JJ1st TOro 9TO6BI IPOAHATU3UPOBATH Pe3yIbTaThl TPACCUPOBKHU LeTell
[POEKTHPYEMOT0 YCTPOKCTBA € GONBIINM KOJINYECTBOM Pa3BETBIICHHUI,
HaJ[0 BHAaYaJIe BOCIOIb30BAThCSI KOMAH/I0M Report 3 BCIUIBIBAIOLIIETO
menio Tools. Ha axpame mosiBUTCsI BCIUIBIBAIOIIee MEHIO CJIEAYIOLIETO
YPOBHSI, B KOTOPOM HY>KHO BeIOpaTh komanny Report High Fanout Nets
(puc. 11). B mporiecce BBITOIHEHUS JAHHOU KOMaH[IbI (POPMUPYETCs OT-
9eT O LEMsIX IPOKTUPYEMOr0 YCTPOUCTBA, UMEIOIIUX GOIbIIIOe KOIHde-
cTBO passersieHuil. OTder mpencrasieH Ha BrIagke High Fanout Nets,
KOTOPasi aBTOMATHIeCKH OTKPBIBAETCSI B KOHCOJIBHOM 00IaCTH OCHOBHOTO
okHa ynpasJtorieit 06o1ouku CAITP cepun Xilinx Vivado HLx Design
Suite mocire 3aBeprenus komauns! Report High Fanout Nets.

CreHepHpOBAaHHBII OTYET UMeEeET [Ba pas3iesa ¢ Ha3BAHUIMU
General Information u Summary. B pazmene General Information mpu-
BezieHa o61ras nrdopmanus o paspabarbiBaeMoM mpoekre, ture [TJTNC
IJIH IIPOTPAMMUPYEMOI CHCTeMBI Ha KPUCTAJLIE, UCIIOIb3yeMO s
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Q- Search commands |

Implementation Complete

2]

File Edit Flow | Tools | Window Layout View Help
[, [w o1 | Foorplanning + | @ (B0 plenning SR RN ®
= /0 Planning =
Flov:lawgator o , sign - impl_1 | constr_impl_v1 | Xc7a200tfbg676-2 (active)
B & Edit Timing Constraints -0 X

4 Project Mana|  Power Constraints Advisor...

& Project{ ¥  Schematic F4 it

&% Add So Show Connectivity Ctrl+T

Q Languad & Show Hierarchy s

£F P Catalf|  Report » || & Report Methodology...
b T Edit Device Properties... © ReportDRC...

# Created ¥ Create and Package P... B Report Noise...

B Open 8l Create Interface Definition... @ Report Utilization...

& Generat|  RunTd Script... @) Report Poweer.

(@ Property Editor Ctrl+) | % Report Power Optimizatios

4 Simulation Associate ELF Files... [ Report High Fenout Nets... |

@ simulati Generate Memory Configuration File... & Report Design Analysis...

@Runsim  compile Simulation Libraries... % Report[o..
4 RTL Analysis Xilinx Tdl Store... %, Report Clock Networks...

45 Elaborat Customize Commands » |47 Report IP Status

> ¥ OpenE ® Project Settings... Timing
9 Language Templates 2_Dw ®

4 Synthesis ] options..

® sy T

$ Run Synthesis i| of ck_outt

> &% Open Synthesized Design Name: mmem?/inst/clk_out1

Type: GLOBAL_CLOCK (global clock
Route status:  Fully routed

Cell pincount: 1

Flat cell pin count: 9

\. Implementation
£5 Implementation Settings
D> Run Implementation
4 [ 1mplemented Design
&, Constraints Wizard
4 Edit Timing Constraints
& Report Timing Summary

Number of ports: 1
q i 3

General | Properties | Connectivity | Power 4 »
(@ Properties | m Clock Regions |

1, Report Clock Networks
[ Report Clock Interaction
[ Report Methodology

High Fanout Nets - high_fanout_nets_1
AZTLH €

4| Summary

@ Report DRC General Information [T —
EE Report Noise [ D1/Q[0]
Report Utilization
£ Report Power § gi;gﬂ:‘
1 D2/DR
4 Program and Debug D2/
45 Bitstream Settings
hs
% Generate Bitstream Tk Fanout pets 1

b % Open Hardware Manager

“\_B Td Console | © Messages | G Log | 3 Reports | 2 Design Runs | 5 Package Pins | - /O Ports, /7 High Fanout Nets | @ Timing | & Power

Report high fanout nets

Puc. 11. AHanns pe3ynbTaTos TpacCMpOBKM Lienel NPOEKTUPYEMOTO YCTPOMCTBA C 6ObLIMM KONMYECTBOM Pa3BETBEHNH

ero peanusanu, Bepcunt CAIIP cepuu Xilinx Vivado HLx Design Suite,
B cpezie KOTOPOIt chOPMUPOBAH OTHUET, IaTe U BPeMEHH CO3[aHIUsI OTIeTa.
3mech ke IpencTaBiIeH MonHbI popmar koMauasl si3bika TCL, mpeHa-
3HAYEHHOM JIJIs1 FeHepaIluy PACCMATPUBAEMOT0 OTYeTa, KOTOPbIil BKIII0Ya-
€T BCe YCTAHOBJICHHBIE ITAPAMETPBL

Paggen Summary comepXuT HOXPOOHbIe JaHHbIE O LEMSX IPOEKTHPY -
€MOTO YCTPOICTBa ¢ GOJIBIINM KOJIUIeCTBOM pa3BeTBIeHNi. CBefeHNs
orobpaxkarorcs B popme TabauIbl, pa3OUTOI HA TP KOJIOHKH C Ha3Ba-
uusmu Net Name, Fanout u Driver Type. B cron6ue Net Name nepeurc-
JIeHbI UIEeHTH(HUKATOPHI [[ellell IPOeKTHPYEMOTO YCTPONCTBA, KOTOPhIe
HMeIOT GOJIBIIIOe KOJIUIeCTBO pa3BeTBIeHu. Sueiiku komoHku Fanout
IPeIOCTAaBILIIOT HH(OPMAIITIO O IHUCIIe Pa3BETBIICHUE COOTBETCTBYIOIIIX
nereit. B sraeiikax cronbua Driver Type ykasas T aemenTa, GopMupy-
IOMIEro CUTHAJI B COOTBETCTBYIOIUX IIETIAX.

JI71st n3ydeHus pe3yabTaTOB TPACCUPOBKH KKIOH Ienu ¢ GOJIbIINUM
KOJIM9E€CTBOM paSBeTBJ’[eHI/Iﬁ AOCTAaTOYHO BBIIEIIUTD HY>KHYIO CTPOKY pac-
CMOTPEHHOH TabJINIIbI, PACIOIOKHUB B HEll KypCOp U IIeIKHYB JIeBOI
KHOIIKOH MBI, MHTepecylomas renb 6Y,H€T BbIfleJIeHa Ha I/1306pa)KeHI/II/I
TOIIOJIOTMYECKOM CTPYKTYPbI KPUCTAJUIAa IIPOrPAMMHUPYEMON JIOTUKK UJIN
pacIIupsieMoii IporeccopHoit mwiardopmsr (puc. 11).

OueHKa fONMONHUTENbHbIX BO3MOXKHOCTEH
MUHUMHU3ALWKU 3HepronoTpedneHus
paspabarbiBaeMoOro ycTpowcTsea

Kpome yTouHEHHOT0 aHaIi3a SHEProoTpeOIeHrs pa3pabaTbIBAeMOro
YCTPOMCTBA C FeHepanyell COOTBETCTBYIOIIEr0 NHTEPAKTUBHOTO OTYeTa
IOCJIe OTKPBITUS 6a3bl JAHHBIX PEATM30BAHHOTO B KPUCTAIIIE TPOEKTA
CAIIP cepuu Xilinx Vivado HLx Design Suite mmpefocTaBiisieT JOIOIHHI-
TE€JIbHbIE BO3SMOXHOCT MUHUMUIATUN HOTpe6HH€MOfI MOIITHOCTH. ,HJIH
HUX OICHKHU CJ'IC,[LYCT I/ISY‘H/ITI) peKOMeH,HaL[I/H/I 110 OIITUMMU3ALT NN HOTp€6HH’
€MOI MOIIIHOCTH IIPOEKTUPYEMOTO yCTPOUCTBA, (POpPMUPYeMble HHTEIPU-
poBaHHOI cpefoit paspaborku Vivado IDE, a takke mpoaHaIn3npoBaTh
NHTEHCUBHOCTDb HepeKHIO‘{eHHI)‘I praBHHIOH_[I/IX CUTHAJIOB, BIIMAIIUX
Ha ypOBEHb 9HEPronoTpebIeHusI.

JlJist co3maHus OT4eTa, COfEePIKALIEro PeKOMEHIAIMY 110 OITUMU3a-
U TOTPeOIseMO MOLTHOCTH Pa3pabaThIBAEMOTO yCTPOICTBA, HY’KHO
BO BCIUTbIBatoIeM MeHI0 Tools Bbienuts cTpoky Report, mocie gero
Ha 9KpaHe [OSIBJISETCS BCIUIBIBAIOIIIee MEHIO CIIEAYIOIIEr0 yPOBHSI, B KO-
TOpPOM Hafio BbI6parh Komanny Report Power Optimization. B mpomecce
BBITIOJTHEHU S KOMAH/Ibl OTKPBIBAETCA OAHOUMEHHAA JUAJIOroBas I1aHEeb,
Jeil B U300pakeH Ha puC. 12.

B OTKpBIBIIIEHCSI AUATOTOBOI TAHENIH 11e1eCO0OPA3HO B IIEPBYIO OUe-
penb B IOJIe PeaKTUPOBAHUS 3HaUeHHUs mapamerpa Results name yrou-
HUTD Ha3BaHUe CO3[aBaeMOro OTdeTa. [10 yMOTIaHHIO B 9TOM II0JIE OTO-
Opaxaercst unentuduxarop power_opt_N, rie N — HOPSIKOBLII HOMEp
TeHePUPYEMOTO OTUeTa, IPEeNOCTABIISIOIIEr0 PeKOMEH AN 10 ONITUMI-
3aI[MU SHEPrornoTpedIeHNs IIPOEKTHPYEMOro YCTporCcTBa. [1pu co3manun
HeCKOJIbKHMX BAPUAHTOB OTUETa CJIEAyeT B II0JIe PeaKTUPOBAHIS 3HATE-
Hus mapaMerpa Results name ¢ TOMOIIBIO KIaBHATYPBI 3a4aTh MHEMO-
HUYeCKOe Ha3BaHMe KKIOTO TeHepupyeMoro otdera. [Ipu Heo6X0muMo-
CTH COXPaHUTh CHPOPMUPOBAHHBII OTUYET B BHjie (aiiia Ha UCKe HY)KHO
YCTAaHOBUTD B IIOJIOJKEHUE «Bxrogeno» UHIUKATOP COCTOAHUS ITapaMeTpa
Export to file, a 3saTem yxasaTb GpopmaT, MeCTO PACIIONIOKEHUS U ULEH-
tudukaTop coznaBaemoro ¢aiuia. Onpenenuts popmar daiiia oTyera
MOJKHO C IIOMOIIBIO IPYIIIIbI KHOIIOK ¢ 3aBUCHMO pukcarueit Output
file format. [lyist coxpaHeHust OT4Y€eTa B BHIe TEKCTOBOTO (hariia ciemyer
3aukcupoBaTh B HAKATOM cocTossHI KHOIKY TXT. UT0o6bI COXpaHUTDH
CreHepHpOBaHHbII 0TUeT B popmate XML, HY’KHO IepeKIIOUUTD B Ha)Ka-
TOE MOJIOKeHHUe OHOUMEHHYIO KHOIIKY. JI1s1 BbI6opa AUCKa U pasfena UL
sarmucu dariia 0TIeTa, a TakoKe OLpe/IesIeHIsI eT0 Ha3BaHMUsI 11eleco00pas-
HO BOCIIOJIb30BAThCS CTAHAAPTHON JHAIOTOBOII [IAHEIbIO COXPAHEHNS
baitna, KOTOpPast OTKPBIBAETCS IIPU HAXKATHU KHOIKHU C IHKTOIPAMMOI
B BHjie MHOTOTOYHS (pHc. 12).

Jist Toro 4T068! cHOPMHUPOBAHHBII OTUYET OBLI IPEACTABICH Ha HO-
BOW CTpaHHUIle COOTBETCTBYIOIIEH BKJIAIKH, HaJl0 YCTAHOBUTD UH/IMKA-
Top cocTostHus nmapaMerpa Open in a new tab BO BKIIOUEHHOE 110JIO-
xenne. IToce onpeeseHys 3SHaTeHUIT TaPaMETPOB, IPELCTABICHHBIX
B guanorosoil manenu Report Power Optimization, He06X0AUMO MOL-
TBepAUTh UX HaxxatueM kiaasuiu OK, Haxopsiericsa B HIDKHEH 4acTU
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File Edit Flow [ Tools | Window Layout View Help [O- search commands |
2, B[ @R[ Foorplanning > | [@ [0 Planning ~| &N |® Implementation Complete
O Planni »
Flow Navigator ¥imi"3""‘"g . Design - impl_1 | constr_impl_v1 | xc7a200tfbg676-2 (active) 20X
= o =
& 5 Netlist 2-0uw X Package X | Device X 20 x
@ Edit Timing Constraints g J
4 Project Mana|  Power Constraints Advisor... p 2] 30
[0 Ril_top ==
&5 Project { 31 Schematic F4 BE Nets (34) -
&% Add So Show Connectivity Ctrl+T £ DAT_A_OUTPUT (4) b
@ Languad 7 Show Hierarchy F6 iwol DAT_A_OUTPUT[0] o 2
E . f
LFpcatalf| Report > )| & Report d = | & 4 Report Power Optimization
el Iusgrator i Sinever oo = Report power optimization.
2 Createq ¥ Create and Package IP... FB Report Noise... 1§
59 opengl|  Credte Inerface Defintion... @ Report Utilization... &
& Generat|  RunTd Seript... 9 Report Power... & Results pame:  [power_opt_1|
@ Property Editor Ctri+) |[%_ Report Power } gy Bepottofie: [ |5
4 Simulation Associate ELF Files... 57 Report High Fanout Nets... l“g K -
& simulati  Generate Memory Configuration File... A& Report Design Analysis... = Output file format: @ TxT () XML
@RunSiM  Compile Simulation Libraries... # ReportI0... ? h
4 RTL Analysis Xilinx Tdl Store... %, Report Clock Networks... ERa Open in a new tab
@ Elabora]  Customize Commands » | ReportIP Status
b G OpenElf ® Project Settings... Timing
<& Sources; SINens
?  Language Templates L
SEoymkiests & options... Package Pin Properties
Somee s |+ >l
$ Run Synthesis HE™
b % Open Synthesized Design =
{ Name: A2
4_Implementation [
2 Type: User 10 = —
&5 Implementation Settings e = # Report Power Optimization
> Run Implementation i H Re aTn
! port Power Optimization......
4 [B mplemented Design eart. 20AT. A-OUTEUTIZ), \ = | =
&, Constraints Wizard Fin fundtions; 10 120N T3 35 = Background
£ Edit Timing Constraints General Properties |
& Report Timing Summary "\_[@ Properties | & Clock Regions

M, Report Clock Networks
[ Report Clock Interaction
[% Report Methodology
@ Report DRC
EE Report Noise i~Recommendations
Report Utilization [E}-Hierarchical Information
£ Report Power BRAMs

SRLs
- Slice Registers

Power Opt - power_opt_1

QATHedP

+~General Information
{Summary |

< summary
>
| Elements
Number of BRAMs
Number of SRLs
Number of Slice Registers

4 Program and Debug
43 Bitstream Settings
i Generate Bitstream

power_opt_1

TOTAL USER GATED TOOL GATED
0 0 0 0.000

12 8 0 66.667

b @% Open Hardware Manager

Report power optimizations

"B Td Console | © Messages | Bl Log | 3 Reports | 2 Design Runs | £ Package Pins | - /0 Ports , % Power Opt | &) Power

Puc. 12. DopmupoBaHHe OTyeTa, COAEPXKALLErO PEKOMEHAALMH MO ONTUMU3ALMK NOTPEBSEMON MOLLHOCTH pa3pabaTbiBaeMoro yCTporcTaa

arolt manenu. Ha skpane mosiBuTCsS nHGOpMALMOHHAS TAHEeIb C 3a-
ronoBkoM Report Power Optimization, rge 0To6pakaloTcst KpaTKue
CBeJIeHUs 0 XOfle reHepanuu ordera. ITo 3aBepruennn GopMUPOBAHUS
PeKOMeHIa Uil 10 ONTUMHU3ALNY TOTPe6IsIeMON MOLHOCTH pa3pa-
6aTbIBaeMOTO yCTPOUCTBA B KOHCOIBHOM 00IaCTH OCHOBHOTO OKHA
HHTeTrPUPOBAHHOM cpensl paspaborku Vivado IDE oTkpbiBaeTcs HO-
Bas BKJIaJKa ¢ Ha3BaHueM Power Opt — <nasbanue_omuema>, deit BUs
IpeficTaBJleH Ha puc. 12.

OTKpBIBIIAsICS BKIAAKA COAEPKUT CHOPMUPOBAHHBIN OTUET,
AMeIOLIUil YeThIpe pasnena ¢ HazBaHusMu General Information,
Summary, Recommendations u Hierarchical Information. B pasneine
General Information npusesieHa o61as nHbopmarust o paspabaTpiBa-
€MOM IIPOEKTe, TUIIe KPUCTAJIA IPOrPAMMHUPYEMON JIOTUKH MU pac-
LIMPSIEMO IIPOI[eCCOPHOI IIAT(HOPMBIL, UCIONB3YEMOTO IS €T0 pea-
nusanuy, Bepcuu CAITP cepun Xilinx Vivado HLx Design Suite, B cpere
KOTOPOI1 CTeHEPUPOBAH OTYET, IaTe U BPEMEHNU CO3IAHUS PacCMaTpHUBae-
MOTO IOKYMeHTa. 31ech xe IIpUBEJEH ITOJIHbBII cbopmaT NpegHasHa9YeHHON
IJIS TeHepalluy oT4eTa KoMaH/el sf3bika TCL co BceMH yCTaHOBJIEHHBIMU
mapaMerpamu. Pasnen Summary urdopMupyer 0 KOIudecTBe MOLYJIeH
6JI0YHOM MaMsITH, CABUTOBBIX perucTpoB SRL u Tpurrepos xoudury-
PUPYEMBIX JIOTUIECKUX 6HOKOB, 3aﬂeﬁCTBOBaHHbIX JJIA peannu3anuu
BBIIIOJTHAEMOTO IIPOEKTa, KOTOPbIE IPEIOCTABIAIOT BO3MOKHOCTH 10~
MIOJTHUTETbHON ONITUMH3AIMU 9HEPrOoTpebIeHns pa3pabaThiBaeMOro
ycrpoiictsa. B paznene Recommendations mpensoskeHb! peKOMeH AN
110 JOMOJHUTENbHOMY CHIDKEHHIO YPOBHS IOTPEOIIeMOM MOLIIHOCTH.
Pasnen Hierarchical Information BiirogaeT HeCKOJIBKO HOPA3/IETIOB
C TTOIPOOHBIMHE CBEICHUSMHU O KXKIOM MOJyJIe GJIOYHOI MaMSITH, C/IBU-
roBoM perucrpe SRL u Tpurrepe, npruMeHseMOM M7 pean3aluil KOMIIO-
HEHTOB Pa3/IMYHbIX YPOBHEH HEPAPXUU PEATIU3YEMOTO IIPOEKTa, KOTOPbIE
PaccMaTpUBAIOTCA B IPOIECCe ONTUMU3AIMY SHEPronorpebaeHns pas-
pabaThIBaEMOro yCTPOICTBA.

JomoaHUTeIbHbIE BOSMOKHOCTU CHUKEHUS YPOBHS MOTPe6IIs-
eMOil MOIITHOCTH Ipefiaraetr nHCTpymeHT Power Constraint Advisor,
TaKKe IpPeflyCMOTPEHHBIN B COCTaBe CPELCTB HIPOEKTUPOBAHUS Ce-
puu Xilinx Vivado HLx Design Suite. DTOT HHCTPyMEHT OCYIIIECTBIISET

AHAJIN3 NTHTCHCUBHOCTHU HepeKHIO‘{eHI/H;I YIPaBJIAIONINX CUTHAJIOB IIPOEK-
THPYeMOro ycTporictsa (c6poca, yCTaHOBKHY, paspertenusi). B pesynbrare
IPOBEJIEHHOTO aHAIN3a Pa3paboOTINK IOTyIaeT HHPOPMAIILIO O LEIsIX
YIpaBJI€HUA, YbU CUTHAIBI HAXOAATCA B HEAKTUBHOM COCTOAHUU IPE3-
MEPHO IJIUTEIbHbIE UHTEPBAJIbI BPEMEHU, UTO B pALE CIIYIaeB IIPUBOIUT
K IOBBIIIEHUIO 9HEPronoTpebeHus. YKa3aHHbII HHCTPYMEHT HO3BOJISIET
YCTPpaHUTD TaKUe€ IIOTECHIINAJIbHbIE IIPUYUHBI IIOBBIIIIEHUA HOTpe6HHeMOﬁ
MOLIIHOCTH Pa3pabaTbIBaeMOr0 yCTPOUCTBA, 0OABUB HEOOXOTUMBIE Orpa-
HUYEHMA B PEJIU3yeMblil IPOEKT.

JlJ1s1 TOro 9TO6BI BOCIIOIB30BATHCS CPEACTBAMHE AHAII3A [ePEKIIoTe-
HUI yIPABJISIONINX CUTHATIOB IPOEKTUPYEMOTO YCTPOUCTBA, CIEAyeT
BO BCILIBIBAIOIIeM MeHI0 Tools OCHOBHOTrO OKHa HHTEIPUPOBAHHOM Cpe-
net paspaborku Vivado IDE Bbi6pats crpoky Power Constraint Advisor.
Ha skpaH Gyzer BbIBeleHa OHOMMEHHAS! IHAJIOTOBAS TaHeIb, KaK [0~
KazaHo Ha puc. 13.

OTKprBH_IafICH AUAIOrOBast ITAHEIb COAEPIKUT CBEICHUS O LICIIAX YIIpaB-
JleHUsI pa3pabaThIBaeMOTrO yCTPOMCTBA, XapaKTep [OBeJeHUs CUTHAIOB
KOTOPBIX MOXKET IPUBOJUTH K POCTY YPOBHsI 3HepromnorpetueHust. Otu
CBelleHUs! IpUBe/ieHbl B (popMe TabIIHIbI; B HEll CeMb KOJOHOK C Ha3Ba-
uusmu Net, Confidence, Fanout, Fanout Type, Polarity, Static Probability
u Toggle Rate. B xonmonxke Net mepeqncieHs! MOTHbIE HACHTHPHUKATO-
PBI LeIleid YIIPaBJIeHH C Y9€TOM UePapXUIeCKON CTPYKTYPhI IIPOEKTA.
Cronb6er Confidence comepsxut urbOpMAaImio 06 ypOBHE JOCTOBEPHOCTH
OLEHOK ITEPEKII0YCHUA COOTBETCTBYIOIIUX YIIPABIAIOIINX CUTHAJIOB.
B xononke Fanout mpezcraBiieHbI CBEIeHUS O KOJIUUECTBE Pa3BeTBICHUH
ynpasistiornux erneit. Sueiiku cronbua Fanout Type uadopmupyior
0 THIIE YIIPABJISIOMINX CUTHAJIOB COOTBETCTBYIOMUX Ifeneil. Komonka
Polarity orob6pakaer cBeneHust 06 aKTHBHOM YPOBHE CHTHAJIOB BCeX Iiepe-
IUCIeHHbIX Iierell yIpasieHus. B siaeiikax cronbua Static Probability
YKa3aHbI OLI€HKU BEPOATHOCTU CTATUIECKOI'O COCTOAHUSA CUTHAJIOB YIIpaB-
nerus. Sueiiku xonouku Toggle Rate comepskaT sHaUeHUsI OLIEHKY HHTEH-
CUBHOCTHU IIEPEKIIIOUEHHUI CUTHAJIOB COOTBETCTBYIOLIUX 1IeIIel yIIpaBie-
uust. [1pu usydennn nadopManuy, IpeacTaBIeHHON B PACCMOTPEHHOM
TabIuIIe, CJIeyeT B IePBYIO 0Yeperb 00paTuTh 0c060e BHUMAHHE Ha [eIX
YHIpaBJIEHUA C 6OHbLHI/IM KOJIN9E€CTBOM paSBeTBJ'IeHI/H;I 1 HU3KUM YPOBHEM
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Puc. 13. AKTBH3aLMsI CPEACTB aHaM3a NepeKIoUeHHH YNpaBasIoLLIMX CHrHaNIOB NpoeKTHpyeMoro ycTpoiicTaa Power Constraint Advisor

NOCTOBEPHOCTU IPUBENEHHBIX OLIEHOK. ,HJII/ITCJHJHOC HEAKTUBHOE COCTO-
SIHUE CUTHAJIOB TAKUX 1[€T1e MOKET BbI3bIBATh CyH.[GCTBeHHbIﬁ POCT 110~

TpeOIIsieMOlt MOIITHOCTH [POEKTHPYEMOTO yCTPOICTBA.

Ll KoppeKI Uy 3Ha4YeHU!, IIpe/ICTaBJIeHHBIX B S4efKaX KOJOHOK
Static Probability u Toggle Rate, Heo6xonuMo mIpesk/e BCero YCTaHOBUTD

B TI0JIOKeHUE «BKIFOYEHO» HHIUKATOPbI COCTOSHUSI B COOTBETCTBYIO-
[IMX CTPOKAX PACCMOTPEHHOU TAaONUIIbI. YKa3aHHbIE STIEMKU TaOIUIIBI

npeo6pasyloTcs B MOJIS PeJAKTHPOBAHUS 3HAYEHUI HY/KHBIX TI0Ka3are-

JIe, aKTUBU3ALUA KOTOPBIX BBIIIOJHAETCA JBOMHBIM II1€JTYKOM JIEBOT
KHOIIKO MBIIIIN IIPU PacIIOJIOKEHUHU Kypcopa B 3TUX stueiikaX. OTMeTHB
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¢ No Target Constraints File

(2]

There is no designated target in the constraint set associated with the

current design in memory (constrs_1). Use the Define Target button below
to select a constraints file and set it as the target. You may also add

or create additional constraints files. If you add a new file to the current
constraint set, you will need to reload the design. If you want to change
constraints sets, you will need to close and reopen the design.

(
¢ Define Constraints and Target

Set an existing, enabled constraints file as the target. You may also create or add constraints files. All files will have a NORMAL

processing order.
Constraints Set: constr_impl_v1
+, Target  Constraint File

@© B3 time_constr_impl_v1.xdc

f [ © [t physical_constr_impl_vi.xdc[G:\Vivado_Pr\RTL_Pr\RTL_Prj.srcs\constr_impl_vi\imports\new

[] Copy constraints files into project

Location
G:\Vivado_Prj\RTL_Prj\RTL_Pri.srcs\constr_impl_vi\imports\new

Add Files Create File
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# Commit Design Constraints

H committing design constraints.
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Puc. 14. 3anucb BbipaykeHui OrpaHUUeHHi, creHeprpoBaHHbix cpeacteamu Power Constraint Advisor, B BbibpaHHbi Mogynb XDC
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C IIOMOLIBIO KJIABUATYPBI BCe TpebyeMble 3HAUCHHSI, CIIeAyeT IONTBEPAUTD
ux HakatueM Kiaasuiny OK B HIDKHeN 9acTH IUajaoroBoH maHenn Power
Constraint Advisor, 3aTem 6yayT creHepupOBaHbI U 3aIIUCAHBI B 3aaHHBII
¢ain XDC BeIpaskeHus orpanudenuil. Eciu mepep 3ayckoM CpeacTs
Power Constraint Advisor He onpepeneH meneBoit Mmonyiab XDC, mper-
HA3HAYEHHBI IS COXPaHeHHsT GOPMUPYeMbIX OTPAHIICHUI IPOEKTa,
TO Ha 9KpaHe MOSBILAETCS IUAJIOroBas aHesb ¢ 3arogoskoM No Target
Constraints File, comepsxatas npenynpexnenue. s onpeneneHus Tpedy-
emoro (aitta BpeMeHHBIX 1 (PUUIeCKUX OTPAHUICHHIT MOKHO BOCIIONb-
3oBarbes kiasuieil Define Target, paciiookeHHOU B HIDKHEH TacTH
9TOU AuaIorosoi nanenu. Ilocae HaKaTHs KIABUIIM OTKPBIBAETCS THA-
J0roBast maHesb ¢ 3arososkoM Define Constraints and Target (puc. 14).

OTKprBH_IaHCH JHUAJIOTOBAsI IIAaHEJIb ITO3BOJISET BbI6paTb OJIVH U3 IIpeN-
naraemblx Moxyieit XDC min co3maTh HOBBII (i LIS COXPAaHEHUSI BBI-
Pa’KeHUI1 OTpaHIYEHHI, CTeHepPHPOBAHHBIX cpeictBamu Power Constraint
Advisor. Uro6sI ykasats yxke cymiectByomunil Mmoayas XDC, cienyer
3apuKCcHpoOBaTH B HAYKATOM COCTOSIHHU KHOIIKY, PACIIONIOKEHHYIO B SIIeii-
ke Target COOTBETCTBYIOIIIeH CTPOKH TaOINIIbI, IPEACTABICHHOM B 1A~
norosoit manenu Define Constraints and Target. [lns cosganns HOBO-
ro daita OrpaHIYEHHI HalI0 BOCIONIb30BaThCs KiIaBuiireil Create File,
KOTOPast HAXOMUTCS IIOK 9TOH Taburuieil. Boibpas daitn orpanudeHuit,
HeobxoxuMo HakaTh KiIaBuury OK, pacmonoixeHHYI0 B HIDKHEH IaCTH
nuasnorosoi manemu Define Constraints and Target. Ha akpate mosisister-
cs1 nHOPMAIIOHHAs [TaHe b ¢ 3aroaoBkoM Commit Design Constraints,
B Hell COTNEPIKUTCS COOOIIIeHNe O 3aTicu CHOPMUPOBAHHBIX BBIPAKEHUH
orpaHudenuit B BbI6panuslil (ait XDC. Briociencrsuu pekoMeHayeTcs
MIOBTOPUTD 3TAIl PeAIM3AIUH IIPOCKTUPYEMOTO YCTPOUCTBA B KPUCTAILIE
IIPOrpaMMUPYEMOM JIOTUKU UJIU PACIIMPIEMOM IIPOLECCOPHOM IIIaT-
(OpPMBI € yIeTOM BHECEHHBIX OTPAaHUYEHNUI, 4 TAIKe IIPOLy Py aHaIn3a
9HepronoTpebIeHus.
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