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I. MapuwpyTtbl npoeKTtuposaHua NJIUC u CHK
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https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug892-vivado-design-flows-overview.pdf

OnucaHue dyHKumoHanbHoctu NMNJIUC

A3bIkK ana onmncaHmna RTL

“Knaccuuecknin” nogxop, “BbicOKoypoBHeBOe”
NPOEeKTUpOBaHUue

* Verilog/System Verilog * SystemC

(1985) . C/CH+
 VHDL (1987) e Matlab/Symulink
* LabView

£ XILINX 0



Ba3soBbi mapLupyT: RTL to bitstream

RTL
Development

Implementation Y UG895

Logic Simulation ’

Y
Assign Logical and Physical Constraints J

Y

Partial Reconfiguration |

Y
Logic Synthesis

Y
Implementation

Y

Y
Timing Closure and Design Analysis Yy

Y
> Generate Bitstream, Programming, and Debug

Y

v
Write bitstream to FLASH
A ®



https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug895-vivado-system-level-design-entry.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug895-vivado-system-level-design-entry.pdf

Ba3soBbi mapLupyT: RTL to bitstream

e COCTOWUT N3 HECKOJIbKMX 3TanoBs

e Ka)kabl 3Tan COCTOUT U3 NOA3TanoB

* Ha Ka*Kaom aTane Bo3MOXKHbl Npobsiembl, TPYAHOCTH
N 3a0EPKKN

* OrpomHoe Konn4ecTBo KOHPUTrypaLMOHHbIX
napameTpos

KaK 6bICTPO NONYYNTb rapaHTUPOBAHHbIN pe3ynbTaT?

Ncnonb3osatb UFDM! UG949

& XILINX



https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug949-vivado-design-methodology.pdf

dtanbl 6a3oBoro mapupyrta npoekrtuposaHua NMNJIUC

PaspaboTtka RTL Koaa

NMogkntoveHue IP-apep

Jlornyeckaa cumynauma

3aaaHMe KOHCTPEMNHTOB (OrpaHUYeHmni)
Jlornyecknm cnHrtes

NUmnnemeHTaumA

AHanus pesynbraTta/ynydlieHUe TanMUHTa
[eHepayma butctpmma

3arpy3ka 6MTCTpMMa Ha HOCUTENb

£ XILINX 0

Lo NOUAEWNRE



Apyrve mapuwpyrtbl NPOEKTUPOBAHUA

Vivado Incremental Design; Hierarchical design;
Partial reconfiguration

SDK Cuctembl Ha Kpuctanne

Petalinux

Vivado HLS IP-agpa Ha C/C++/System C

SDSoC Cuctembl Ha C/C++/System C

Vivado System Edition Peannsauma matemaTmyeckmux moaenemn

SDNET Pa3spaboTKka KOMMYHUKALMOHHbIX CUCTEM

SDAccel [aTtaueHTpbl/MaTemaTnyeckmne
pacuyeTbl/MaliHWUHT)

iv XILINX ReVision NN, HenpoceTun
VN ®




JTanbl mapLwpyTta npoekTtupoBaHua CHK

Co3pgaHue HDF ug898
Hardware PS Configuration
Specification
File (XML)
Generate
Con;igure Add IP Bitstream SofE:groen'lt'gols Hardware
(Optional) Handoff
Memory Map
PL Configuration Information
(Bitstream) (MMI)

£ XILINX 0


https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug898-vivado-embedded-design.pdf

JTanbl mapLwpyTta npoekTtupoBaHua CHK

CospaHue HDF ugd93
JKcnopT HDF

Co3paHune BSP ana pa3paboTkm nporpammHoOro Koga

Cbopka Linux (option)

Co3pgaHune nporpaMmMHOro Koaa

[locTpoeHue nNpoekKTa

OTtnaaka

MpodunnmposaHue (onUMoHaNbHO)

Co3pgaHue BSP ana 3arpy3ouHbix pannos

10 Co3aaHune 3arpy3o4Hbix ¢Ganios 1 3annUcb MX HA HOCUTEND

£ XILINX 0

Lo NOUAEWNRE


https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug898-vivado-embedded-design.pdf

MapuwpyTt npoektuposaHua Petalinux

NHcTannauma n koHourypmposaHue Petalinux uglld4

UHCcTannnpoBaTh:
* Vivado

* SDK

* Petalinux

YCTaHOBUTb OKpYXKeHue:
Source <Petalinux installation>/settings.sh

& XILINX


https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug1144-petalinux-tools-reference-guide.pdf

MapuwpyTt npoektuposaHua Petalinux

Pa3paboTKa

P e e s e . e e e . e e . e e . e . . e e e e . e . S e e . . . . . e e e e . e e S . e e . . S

t  Hardware Platform

Vivado/IPI

1.Start a new Project; Select Part/Board {eg ZC702)
2. Add Block Design; add PS & configure: Select TTC

3. Leave other PS defaults as-is

4. Add top level HDL wrapper

5. Generate Bitstream

6. Export hardware to SDK & Launch SDK

[De-select M AXI GPO (from 32 bit M AXI GPO) if NO IP in PL]

Software Settings & Bootloader + Hardware design

SDK

Note: Use hardware project exported from Vivado
1. Add Petalinux repository

2. Create Zynq FSBL

3. Create Petalinux BSP

4. Configure Petalinux BSP for U-Boot and Linux
5. Exit SDK & Vivado

& XILINX

FSBL

Software Platform: Create PetaLinux project

Linux Host Command Line

S petalinux-create --type project --template zynq --name <project root>

Software Platform: Configure project to match the hardware

Linux Host Command Line

S cd <hardware proj>/<path to SDK_Export directory>/petalinux_bsp_0

S petalinux-config --get-hw-description -p <project-root>

Optional:Configure top-level system settings and kernel

Linux Host Command Line
From <project root> directory;

Petalinux BSP IS petalinux-config

U-Boot

Optional: Configure kernel and rootfs;

$ petalinux-config -¢ kernel

$ petalinux-config -c rootfs




MapuwpyTt npoektuposaHua Petalinux

MocTpoeHne obpasa cMcTembl M 3arpy3o4Horo obpasa
(Tpebyemcs nodknroyeHue K cemu UHmepHem!)

Build System Image ‘

Linux Host Command Line

S cd <project-root>

[$ petalinux-build |

Generate BOOT.BIN image for Zyng
IS petalinux-package --boot --fsbl <FSBL image> --fpga <FPGA bitstream> --uboot I

Boot Linux on Zynq Board l Boot image binary [Linux Kernel/U-Boot/FSBL/Rootfs)

Set jumpers on the board appropriately to match the boot mode
Via SD card:
Copy BOOT,BIN , image.ub to an SD card

Via JTAG, using Petalinux prebuilt capability:

S petalinux-package --prebuilt —-fpga <FPGA bitstream>

iv XI LI NX [S petalinux-boot --jtag --prebuilt 3 J
A ®




MapLwpyTbl BbICOKOYPOBHEBOIO NMPOEKTUPOBAHUA

MpoeKkTupoBaHue annaparypbl (AM6o CHK) Ha A3bikax (nporpammmnpoBaHusn)
BbICOKOrO YPOBHSA

CpeactBa pa3paboTku Vidado HLS
SDSoC
SDAccel/ReVision

& XILINX



MapuwpyTt npoektuposaHua Vivado HLS

C-based IP System Integration BXoamT B AUCTPUOYTUB
4 | ‘J Vivado. He Tpebyet
‘ — 0 o
' Vivado IP Integrator OTAENbHOU nMLIIEHBMM!
Video A P —
Math =_ |2
Linear P Catalo guug i S I= T
algebra A ; _— = . Vivado
2 s RTL

VHDL or Verilog

£ XILINX 0



dTtanbl mapwpyTta npoektuposaHua Vivado HLS

]

1. OTKOMMWANPOBATb, BbINO/IHUTL (OTCMMYNMPOBATb), N OTNAAUTb anropuTm Ha C.
Mpunm: NP BbICOKOYPOBHEBOM CUMHTE3€ 3aMyCK CKOMNUAMPOBaHHOM C-

nporpammbl cumynsumen. BoinoniHeHue anroputma Ha C cumynmnpyeT GyHKLUMIO
ANA NPOBEPKUN ee PYHUMOHANbHON KOPPEKTHOCTH

2. CuHTte3smpoBatb C-kog B peannsaumnto RTL, onuMOHaNbHO NCMONb3YS AUPEKTUBDI
onTMMM3auMn (nparmoil).

3. CreHepupoBaTb OTYETbI M NPOAHANN3NPOBATb AMN3ANH.

4. OtBepuduumnpoBatb RTL-mumnnemeHTaumto (BbINONHAETCA OAHUM HaXKaTUEM
KHOMKMW).

5. ¥YnakoBaTtb RTL-umnnemeHTauuto B Habop IP-agep

£ XILINX O



dTtanbl mapwpyTta npoektuposaHua Vivado HLS

* Directives / Pragmas
/ g C, C++, SystemC + Untimed C-based code
- Constraints OpenCLC
« Libraries .
= Arbitrary Precision Vivado™ HLS
- Video
« Math - '
« Linear algebra . 4
C Synthesis
« Target optimized RTL
- + Timed
[ Interfaceable IP / Verified RTL J G

& XILINX



dTtanbl mapwpyTta npoektuposaHua Vivado HLS

Muwem Koa Ha C/C++

L] *irg & = O[5 Qutline | Directive =0
A6 #include "fir.h" - ® fir
A7 :
- 1 shift_re:
A5 void fir ( 2y -Feg
49 data_t *y,
50 coef t c[N], # HLS INTERFACE ap_vid port=y
data_t x 4c
52 ) { # HLS RESOURCE variable=c core=RAM_1P_BRAM
53 #pragma HLS INTERFACE ap_wvld port=y @ x
54 #pragma HLS INTERFACE ap_vld port=x # HLS INTERFACE ap_vid port=x

Ei-#pragma HLS RESOQURCE variable=c core=RAM_1P_BRAM % Shift_Accurn_Loop

57 static data_t shift_reg[N];
58 acc_t acc;
50  dmt i

I acc=@;

Shift_Accum_Loop: for (i=N-1;i»=8;i--) { ,

4 | [

OTha)kmMBaem ero u onpeaenaem AOCTUTHYTbIE
XapaKTEPUCTUKKU, HaNp. TaKne Kak

(' XI LI NX “nateHTHOCTL” M "NponyckHaa cnocobHocTb”
A ®




dTtanbl mapwpyTta npoektuposaHua Vivado HLS

[

]

In

Middle

— D Q

F>

& XILINX




dTtanbl mapwpyTta npoektuposaHua Vivado HLS

Muwem Kkog Ha C/C++ [octynHble 6ubanotekn GyHKUMIA:

[¢] *firc &3 = O (E= Outline [ Directive =0 . Arbitra ry Precision Data Types
A6 #inelude "fir.h" = e fir 'b
N 11 shift_reg Library
18 void Fir ( olll In .
E';’,E;:E c:{;]], # HLS INTERFACE ap_vid port=y ¢ HLS Stream lerary
data_t ?c .
)a{ i # HLS RESOURCE variable=c core=RAM_1P_BRAM * HLS Math lerary
538 HLS INTERFACE ap_vld port= @ x . .
Ef“:::::: HLS TNTERFACE 327\;1(1 Ez:ni # HLS INTERFACE ap_vid port=x * HLS Video lerary
55 #pragma HLS RESOURCE wvariable=c core=RAM_1P_BRAM %' Shift_Accur_Loop . HLS |P Librar
; static data_t shift_reg[N]; - . y .
v {iiic * HLS Linear Algebra Library
acc=0; ® HLS DSP Library

Shift_Accum_Loop: for (i=N-1;i»=@;i--) { ;
m

& XILINX



dTtanbl mapwpyTta npoektuposaHua Vivado HLS

]

3apaem AnpeKTUBbl UMnaemeHTaummn (#Pragma)

+ | Vivado HLS Directive Editor 53 | | |+ |Vivado HLS core selectio.. = ===

.
Directive HMul_maxdsp [functional_unit] - d O ut t S u I I I I O
|RESOURCE M| HMul_nodsp [functional_unit]
HSqrt [functiona I_unit] d t : 1 d t H 2 d t *k )
Destination ' I I
) Mul [functional_unit] ( I n_ I n 4 I n_ I n 4 Io_ s u
@) Source File . Ry
Directive File Mul_LUT [functional I_unit]
MulnS [functional_uni t] {
Options Muxn$ [functional_unit]
variable (required). ¢ RAM_1P [storage]

d .
core (optional): | RAM_1P_BRAM ::jgfg:‘&ijﬂzgr:;e] (0] Ut_t te m p )

s srons e *sum =inl +in2 + *sum;

RAM_2P_LUTRAM [storage] =
RAM_S2P_BRAM [storage] m — 1 H 2 .
RAM_S2P_LUTRAM [storage] te p I n + I n 7
RAM_T2P_BRAM [storage]

latency (optional): ROM_1P [storage] = retu rn te m p;

Help ] [ Cancel ] I OK OK ] l Cancel }

& XILINX




dTtanbl mapwpyTta npoektuposaHua Vivado HLS

NMonyvyaem IP-aapo n coxpaHaem ero B peno3ntopummn

ap_ctrl [yl —ap_ctr
— Map_start
— «ap_done
— +ap_idle
= <ap_ready
ap_clk D——ap_clk
ap_rst rst
in1[31:0] :
in2[31:0]

sum_i[31:0]

& XILINX

ap_retum([31:0]
sum_of31:0]
sum_o_ap_vid[0:0]

—3

ap_return[31:0]
sum_o[31:0]
sum_o_ap_vid[0:0]




dTtanbl mapwpyTta npoektuposaHua Vivado HLS

[

]

» UG902 - VIVADO
High Level
Synthesis

» UG1197 -
UltraFast High-
Level Productivity
Design
Methodology
Guide

» UG871 - VIVADO
High Level
Synthesis Tutorial

& XILINX

Pe3ynbTaT — cylecTBeHHOe YCKopeHue npouecca pa3paboTku

RTL-based Design

jo s

S
SEI

Verified RTL

o)

C-based Design

-

S
I

Vivado™ HLS

V.



https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug902-vivado-high-level-synthesis.pdf
https://www.xilinx.com/support/documentation/sw_manuals/ug1197-vivado-high-level-productivity.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug871-vivado-high-level-synthesis-tutorial.pdf

MapuwpyT npoeKkTuposaHua SDSoC

BbicoKoypoBHeBoe npoeKkTuposaHue Ha C/C++ ana Zyng7000/ZynqUS+

Embedded System Source Code

TpebyeTca
C/Cs+ Embedded Processor Hardware RTL, C/C++ oTAenbHanA
Application T nvueHsua !
Arm Build Programmable Logic
GNU Arm SDS++ HLS Function i
l S " | oimien En\'/lronment User
| l | Guide
Appilcation Updl!e sw SDS++ Vivado FP.GA Ekary
Executable ,m.” Linking Design Suite (bitstream)
(.elf)

y

Bootable System Image

£ XILINX L’ i

X21126-062313


https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug1027-sdsoc-user-guide.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug1027-sdsoc-user-guide.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug1027-sdsoc-user-guide.pdf

C/C++ Application

M a p LLI pyT Running on Arm
NPOEeKTUpPOBaHMA v
SDSoC

L
[ Y
Optimize Data Transfer and Mark Functions for Hardware
Parallelism w/ SDSoC Acceleration
guidelines

' g

Optimize Accelerator Code

A
Y Y
Emulation Estimate Performance
| < ] < [
Y

Build Application to Generate

Analyze Performance Software and Hardware

A

SD Card Image

v
Run on the Board
A ®




MapuwpyT npoeKkTuposaHua SDSoC

Apxutektypa CHK

SDSoC Platfarm

DDR Banks

—

il

Embedded Processor (PS
Region) i
Operating System Data Movers P

Drivers 9| W
Application Code

11

Programmable Logic
(PL Region)
Hardware Function Accelerators

l l\ l L/ Direct I/0 Access

Peripherals

(Vision, Graphics, Measurement...)

Moppep»ka bubnmnorek:
e DSP

e Video

* fixed point

* linear algebra
 BLAS

* OpenCV

MNoapepxka OC:
v’ Linux

v FreeRTOS
v Bare Metal




MapuwpyT npoeKkTuposaHua SDSoC

]

MapLwpyT npoeKkTUpoBaHnAa Ao sHeapeHna SDSoC m

LY SDK Application

» ET
L] IP Integrator

IPI project

A PL
Ak i Vivado -
Verilog, VHDL

HW-SW
partition spec

S




MapuwpyT npoeKkTuposaHua SDSoC

Nocne BHeppeHna SDSoC:

Meet Req?
— ABTOMaATMYECKan reHepauyna CMCTtemMbl
A
p
@ )
ZYNQ
funcl () ; Application
PS
func?2 () ; 2
<-HW LY SDSoC
func3 () ; e
<-HW
@ * Yy
Select functions |

for PL

YckopeHue pabotbl ot 20x go 100 pa3

R

@



MapuwpyT npoeKkTuposaHua SDSoC

YyebHble maTepmanbl U JOKYMEHTALMA:
Ha cante github
* BBepneHue: [leBATb 1abopPaTOPHbIX paboT
e JokymeHTauma: UG1027, readme file
* YyebHoe BMAEO:
* https://www.youtube.com/watch?v=SiOXTJ8IkJA
* https://vimeo.com/251893932

& XILINX


https://github.com/Xilinx/SDSoC-Tutorials
https://github.com/Xilinx/SDSoC-Tutorials
https://github.com/Xilinx/SDSoC-Tutorials/blob/master/getting-started-tutorial/README.md
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug1027-sdsoc-user-guide.pdf
https://github.com/Xilinx/SDSoC-Tutorials/blob/master/getting-started-tutorial/README.md
https://www.youtube.com/watch?v=SiOXTJ8IkJA
https://www.youtube.com/watch?v=SiOXTJ8IkJA
https://vimeo.com/251893932
https://vimeo.com/251893932

MapuwpyT npoeKktnposaHua SDAccel

MNogpepxkka OpenCL

Verify Function

CPU Emulation

Correctness

Analyze Profile
Summary

Analyze Timeline
Trace

HW Emulation

Analyze—TDroﬂle
Summary

Analyze Timeline
Trace

System Run

& XILINX



https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug1023-sdaccel-user-guide.pdf

MapuwpyT npoeKktnposaHua SDAccel

SDAccel - Accelerated OpenCL Programming and Deployment

Step 1 Step 2 Step 3 Step 4 Step 5
Identify Code and Compile and Execute - Debug FPGA Kernels
CPU > Application Optimize Application EKs;Lr:;altSe with Cycle
for Acceleration Kernel, Host for CPU Accurate Models
_— / _ _

SDAccel”

Optimize on x86 Platform with emulator and
auto generated cycle accurate models.

Deployment - Few lterations

Step 6

Step 7

Compile for FPGA
(Longest Compile Step)

Execute and Validate
Performance on Card

Reliable and efficient architecture optimizing compiler allows users to
compile and verify on FPGA after algorithms are final.

& XILINX




MapuwpyT npoeKktnposaHua SDAccel

[NopaeprKkKa:

v" Nimbix

v Amazon

v’ Xilinx XBB: MnaTtdpopmbl Ana gataueHTpos (Ha 6a3e oThafouHbIX NaaT):
» paboTa B pexume 24x7 B TedyeHue 3-5 net

& XILINX



reVISION

Responsive and Reconfigurable Vision System

Pa3paboTtka cucrtem U

BolaeneHne n pacno3HaBaHue 06bEKTOB B BUAEONOTOKE
HelpoHHble ceTn, AnAa KnaccuPpuKaumm n NPUHATUA PELLEHUN
OYHKUNOHMPOBAHMNE B peabHOM BPpeEMEHM

ANANE NN

Bce 3T0 BO3MOXHO y»Ke ceiuac!

& XILINX



Ctek reVISION - Ha3zHayeHUe

Pa3paboTKka cuctem NN Ha 6a3e HEMPOHHbIX ceTer n cnctem 06paboTku
BMAEOMOTOKA:

v CUCTeMbl UCKYCCTBEHHOrO WMHTENNEKTa

v' O6paboTKka BUaeo

v PacnosHaBaHue 06pa3os

v' Cuctembl NPUHATUA peleHna Ha Base HelpoceTen

MpMmeHeHne anemeHTHOM 6a3bl 1 TexHonormn Xilinx no3sonaeT nony4yaTb
peweHnsa B 061aCTU CUCTEM NCKYCCTBEHHOIO UHTEN/IEKTA,
GYHKLUMOHUPYIOLWME B PEXKMUME PEeasIbHOrO BpEMEHM

& XILINX



reVISION

Y10 03HayvyaeT noHATUe “CTEK”?

“CTEK” (B MAHHOM KOHTEKCTE) - 3TO HeYeTKOo
onpeaenieHHbIN TEpMUH A5 onncaHma Habopa
nepapxmyecKkmn cBA3aHHbIX APYr C APYrom cpeacTs, CMCTEM
N TEXHONIOTUI ANA pelleHUa Kakux-nmbo 3agay

CocTaB cteKa Revision (cm. Chang Huxe):

£ XILINX 0



Ctek reVISION

Vision Acceleration

PaspaboTtka
OpenVXm C affe NPUNOXKEHUN

Pa3pabotkKa
aNropuTMoB

CNN

GoogleNet
SSD

O
GO s

Opencv Environment

Pa3pabotkKa
annapaTypbil




MapuwpyT npoektuposaHus ReVision

& XILINX

SDSOC."' reVISION

Environment

OpenVX. Caffe

C/C++/OpenCL
Creation : o

)

j\ OpenCV
: SDSoC
Profiling to Identify
Bottlenecks
Computer Vision -prototxt

& Trained

Weights

System Optimizing
Compiler Machine Learning

v
Optimized Accelerators ~ Scheduling of Pre-Optimized
& Data Motion Network Neural Network Layers

MpuHyun:
80% - Xilinx
20% - Pa3paboTumk




Ctek reVISION

M peMMyU.LECTBa Driving Event: ﬁezponEse: Senk

ope . Car Stopped vidia Engages Brake
cnuctem MM XI|InX. Ahe;d e (Batch-size = 8 to 64)

NV|d ia . 49-320ms
EXLNX | e | e
A .
reVISION
| 33 ft
reVISION Response: —5ft —
Xilinx Engages Brakes Xilinx stops the car
5-33 feet sooner
» Xilinx: ZU9 running GoogLeNet @ batch = 1

Nvidia TX1: 256 Cores: running GoogLeNet @ batch = 8 Figure 11: Why Response Time Matters: Xilinx vs Nvidia Tegra X1
Assuming the car was driving at 65 mph

& XILINX Bonbiue uHbopMaunn 3aecs



https://www.xilinx.com/products/design-tools/embedded-vision-zone.html

MapuwpyTtbl npoeKTuposaHusa Xilinx

Pestome:

v’ Xilinx pa3suBaeT 60/blLOE KOMYECTBO CUCTEM MPOEKTUPOBAHUA => MHOIO
MapLLPYTOB NPOEKTUPOBAHMUA

v Byayuwee — 3a cuctemamm HLS

v' imeeTca oTAnYHaA OKYMeHTauma — noapobHble nolwarosble pyKoBOACTBa
OXBaTbIBAOT BCE 3TaMbl Npouecca pa3paboTku

v [10CTYMHbI MHOrOYMCNEHHble obyyatowme matepuans

v’ Mpobiema — BbIGOP U3 OFPOMHOIO YMCNa JOKYMEHTOB

[Ae HanTu fOoNONHUTENbHYIO MHPopmauymto: Design HUBs
https://www.xilinx.com/support/documentation-navigation/design-hubs.html

& XILINX



https://www.xilinx.com/support/documentation-navigation/design-hubs.html
https://www.xilinx.com/support/documentation-navigation/design-hubs.html
https://www.xilinx.com/support/documentation-navigation/design-hubs.html
https://www.xilinx.com/support/documentation-navigation/design-hubs.html
https://www.xilinx.com/support/documentation-navigation/design-hubs.html
https://www.xilinx.com/support/documentation-navigation/design-hubs.html

Il. MeTopaonorua ceepxbbiCTporo NpoeKkTupoBaHUA

> HasHayeHue
> OCHOBHbIe NPUHUMUNDI

> MeToguyeckmne peKomeHagaumm nNo Bcem aTanam mapLipyTa
NPOEKTUPOBaAHUA

& XILINX



MeTtoaonormna cBepxbbICTPOro NnpoeKTUPOBaHUA

3ayem 3TO HY}KHO?
> O6vem MNJIUC ¢ Kaxkabim roaom Bo3pacTtaeT
> 3HAUNTENIbHO NOBbICUNACH C/I0XKHOCTb Pa3paboTku

> MNJINC HaxoAuUTCA B LLeHTPEe CUCTEMbI, A HE KaK paHblue, BbIMO/IHAET
$dyHKuuum glue logic

& XILINX



MeTtoaonormna cBepxbbICTPOro NnpoeKTUPOBaHUA

Yto penatb?

dpUMeHATb HauayyLlylo MeTOAO0N0ruI0 pa3paboTku

UFDM!

& XILINX



MeTtoaonormna cBepxbbICTPOro NnpoeKTUPOBaHUA

» MHOroKpaTHo Bo3pacTaerT LileHa OWn6KN n TpyaoeMKOCTb ee ucnpassieHus
* [lpeaBapuTenbHbIN aHaNN3

* Ycnnma no 3asepLleHunto 3Tana
— Hebonbwwue, bbicTpblie ntepaummn - b6onee 6bicTpaa sBepndmnKaumna
— bonee KOpOTKME AETEPMUHUPOBAHHbIE LIUK/bI OTIAAKHN

y[11))'q Planning

Device/IP ‘ IP Integration, RTL Design, | Implementation

selection Verification Closure

COKpaLLI,EHVIe 3aTpaT U BpeMeHU Ha 3Talbl NPOEKTUpoBaHUA



MeTtoaonormna cBepxbbICTPOro NnpoeKTUPOBaHUA

Xilinx pa3paboTtan Takyio metogonoruio u Hassan ee UFDM. Yt1o pgaer
pa3paboTunKy ee npumeHeHue?

> YMeHblleHMe pUCKa HeyaauyHoro 3aBepLueHus npoeKTa
> CyuwecTBeHHOe COKpalleHue BpeMeHU pa3paboTKu

> MMosblweHMe HaAeKHOCTU pa3pabaTbiBaemou cucTtembl

& XILINX



MeTtoaonormna cBepxbbICTPOro NnpoeKTUPOBaHUA

Yto npepcrasnaer coboirt UFDM?

>» UFDM — KomnneKcHaAa nowarosaa mMeTtoA0/10rus, 0XsaTtbiBaloLw,an Bce
OCHOBHbIE@ MApLUPYTbl NPOEKTUPOBAHUA U HaL,eNIeHHasA Ha
rapaHTMpoOBaHHOE AO0CTUXKEHMe pe3ybTaTa NPU COKpaLLeHNN BpemMmeHu
pa3paboTku (No cpaBHEHUIO C TPAAULMOHHBIMU METOAaMM)

> MpeacraBnsaet coboii peKomeHAauMmu U YKa3aHUs No BbiMOJIHEHUIO
Ka)KA0ro wara mapLipyTa NPpoeKTUpoBaHUA

> TpebyeT N1aHUPOBAHUA U AOKYMEHTUPOBAHUA AEUCTBMIA pa3paboTumnKa

£ XILINX 0



MeTtoaonormna cBepxbbICTPOro NnpoeKTUPOBaHUA

BanaHuve uameHeHMid Ha nporU3IBoAUTENBHOCTE

KoHuenuuu UDFM s
C C++ 1000x
1. PaHHue cTapguu nmerot (€
MaKCMMa/ZibHOe BANAHUE HA
npoun3BoAUTENIbHOCTb RTL 10x
Synthesis
2. BbinonHAUTe NpoBEpPKU Ha
KaXXaou ctagumn opt o
Place '
3. Wcnonb3yute npenmyLlecTso physopt
paHHero BbiABAeHUA Npobaem v
- Route 1.1x
& XILINX



MeTtoaonormna cBepxbbICTPOro NnpoeKTUPOBaHUA

i & W N

® N o

OCHOBHbI€ JOKYMEHTbI
UG949 UltraFast Design Methodology Guide for the Vivado Design Suite
Xtp301 Design-methodology-checklist
UG1046 UltraFast Methodology Guide for Embedded Design
Xtp397 Embedded Design checklist
UG1197 UltraFast High-Level Productivity Design Methodology Guide
UG1228 Zynq UltraScale+ MPSoC Embedded Design Methodology Guide
PyKkoBoACTBa NO OTAE/IbHbIM CEpUAM

UG1231 UltraFast Design Methodology Quick Reference Guid ﬂ


https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug949-vivado-design-methodology.pdf
https://www.xilinx.com/cgi-bin/docs/rdoc?v=2018.2;d=xtp301-design-methodology-checklist.zip
https://www.xilinx.com/support/documentation/sw_manuals/ug1046-ultrafast-design-methodology-guide.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xtp397-embedded-design-methodology-checklist.zip
https://www.xilinx.com/support/documentation/sw_manuals/ug1197-vivado-high-level-productivity.pdf
https://www.xilinx.com/support/documentation/sw_manuals/ug1228-ultrafast-embedded-design-methodology-guide.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug1231-ultrafast-design-methodology-quick-reference.pdf

MeTtoaonormna cBepxbbICTPOro NnpoeKTUPOBaHUA

TpM OCHOBHbIX AOKYMEHTa

KpaTtKkoe onucavne UFDM

UG1231 UltraFast Desigh Methodology Quick Reference Guid

OCHOBHOW AOKYMEHT

UG949 UltraFast Design Methodology Guide for the Vivado Design Suite

OCHOBHOM CNUCOK NPoOBepPOK (YeKNUCT) ana 3anonHeHUsA

Xtp301 UltraFast Desigh Methodology Checklist

YeKNuUCTbl MOXKHO 3arpy3nTb HenocpeacTBeHHo Yepe3 DocNav

£ XILINX 0


https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug1231-ultrafast-design-methodology-quick-reference.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug1231-ultrafast-design-methodology-quick-reference.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug1231-ultrafast-design-methodology-quick-reference.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug1231-ultrafast-design-methodology-quick-reference.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug1231-ultrafast-design-methodology-quick-reference.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug949-vivado-design-methodology.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug949-vivado-design-methodology.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug949-vivado-design-methodology.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug949-vivado-design-methodology.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug949-vivado-design-methodology.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug949-vivado-design-methodology.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug949-vivado-design-methodology.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug949-vivado-design-methodology.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug949-vivado-design-methodology.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug949-vivado-design-methodology.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug949-vivado-design-methodology.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/xtp301-design-methodology-checklist.zip
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/xtp301-design-methodology-checklist.zip
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/xtp301-design-methodology-checklist.zip
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/xtp301-design-methodology-checklist.zip

MeTtoaonormna cBepxbbICTPOro NnpoeKTUPOBaHUA

OcHOBHbIE AOKYMEHTbI ANA BCTPOEHHbIX CUuctem n CHK

UFDM pgna cuctem Ha Kpuctanne: UltraFast Embedded Design Methodology
Guide (UG1046) v yeknucr: xtp397

OcHOBHble AOKyMeHTbl gnAa HLS

UFDM pnsa sbicOKoypoBHeBOro npoeKktuposaHua: High-Level Productivity
Design Methodology Guide (UG1197)

£ XILINX 0


https://www.xilinx.com/support/documentation/sw_manuals/ug1046-ultrafast-design-methodology-guide.pdf
https://www.xilinx.com/cgi-bin/docs/rdoc?d=xtp397-embedded-design-methodology-checklist.zip
https://www.xilinx.com/support/documentation/sw_manuals/ug1197-vivado-high-level-productivity.pdf

B W N

MpoeKTUpoBaHue B coorsercreme ¢ UFDM

Ttanbl paboTbl B coorBerctBue ¢ UFDM (UG1231)
MpoeKTupoBaHMe neyaTHoOM NaaTbl  onpegenerHue 8/s NJINC
MpoekTupoBaHMe U UMNIEMEHTaLUA
MpoBepKa KoppeKkTHOCTU (Top-level Design Validation)
AHanu3 npoekra

JoctuxeHue Tpebyembix napametpos (design closure)



https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug1231-ultrafast-design-methodology-quick-reference.pdf

MpoeKTUpoBaHue B coorsercreme ¢ UFDM

Anroputm pabotbl (Knaccuueckum mapLupyT NPOEeKTUPOBaHUA)
Pykosoactesyemca UG1231
3anonHaem XTP301

NMpoxoaum BCce atanbl, nepeuncneHHbie B UG1231, B cooTBeTCcTBUE C
npuBeaeHHbIMU B Hem goKymeHTamu Xilinx (UG949 u gp.)
(BHMMaHUe: HEKOTOpbIE 3Tanbl BbINOMHAIOTCA NapannenbHo!)



https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug1231-ultrafast-design-methodology-quick-reference.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/xtp301-design-methodology-checklist.zip
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug1231-ultrafast-design-methodology-quick-reference.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug949-vivado-design-methodology.pdf

MpoeKTUpoBaHue B coorsercreme ¢ UFDM

dtan 1. NMpoeKTupoBaHue YyCTPOMUCTB U NeYaTHbIX NAATbI
(BOARD AND DEVICE PLANNING)

Nopatan (pa3pabotunk PCB) MNopaTtan (paspabotunk MNJIUC)

OnpepaeneHne ocHOBHbIX MHTepdelicoB  MnaHMpoBaHWe BBOAA/BbiBOAA

Pa3spaboTka CTPYKTypbl NneyaTtHon nnatel  OnpepeneHuve B/B 419 OCHOBHbIX
nHtepdencos

Pa3paboTKa 1 BepudmnKaLmna cxembl OKoHYyaTenbHOe 3afaHue B/B
naaTbl

N3rotosneHne u TectnpoBaHue mn.nn. OLI,eHKa HOTpe6ﬂﬂeMOﬁ MOLWHOCTH




MpoeKTUpoBaHue B coorsercreme ¢ UFDM

dtan 1.
MnaHuposBaHue B/B
Cospaite 10 planning project
MNpeaBaputTenbHO 3a4anTe NUHDI
UmnopTtupynte nuHbl, co3gaurte rpadpunyeckoe o603HayeHne KOMNOHEHTOB

Mpeo6bpasyiuTte B RTL-npoekT

@



MpoeKTUpoBaHue B coorsercreme ¢ UFDM

dtan 2. Pa3pabotka u umnnemeHtauua (Design Entry and Implementation)

NopaTtan (paspabotumnk normuku NJINC)

Pa3paboTka n sepmndpuKkauma RTL-moaynen
CbopkKa n BepnduKaumna NpoeKTa

CbopkKa n Bepndukaumna Ton-moaynsa

@



NpoeKkTuposaHue B cootBetrcrteme ¢ UFDM

dtan 2.
Paspabotka RTL-moayneu

Nepen KoguposaHmem cobcrBeHHbIX mogynei usyuute UG949 Ch3 n UG901
ch4

Ucnonb3yiiTe rotosble wWabnoHbl (tools/language tempates)
3arpysurte npmmepbl Koga
Usberaite natueu (aHann3npyiTe oTyeT 0 CMHTE3Ee U ybupaiTe natun)

Monb3yntecb YTOUHAOWMUMU AUPEKTUBAMU

@


https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug949-vivado-design-methodology.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug901-vivado-synthesis.pdf

NpoeKkTuposaHue B cootBetrcrteme ¢ UFDM

dtan 2.
Paspabotka RTL-moayneu
3apaunTe gepeso KJA0OKOB
YcTaHoBUTE Heobxoaumble KNOKoBble bydepa
dNeMeHTbl TAKTUPOBAHUA PAacNoN0XKUTe Ha BEpPXHEM YPOBHE

YcraHoBUTe 6ydepa Ana BXOAHbIX U BbIXOAHbIX curHanos (Hanp. ana audo.

BX040B) Ha BepXHeM ypOBHe

MnaHupyiiTe cUrHanbl c6poca u paspeLleHUs TaK e, KaK U KNOKU



NpoeKkTuposaHue B cootBetrcrteme ¢ UFDM

module test

(

input clk,
input en,

input din,
output reg dout
);

always@ (posedge clk)
begin
if(en)
begin
dout <= din;
end
end

endmodule

dtan 2: Pa3pabotka RTL-moayneit (npumep)

=)

dlk JBUF inst clk_JBUF BUFG.inst dout.reg
kD FO=1 NN 0 F0=1 FO=1 NN 0 FO-1 FO=1]
- - PO-I" dout_OBUF_inst
IBUF BUFG —(E o 102 N0 FO-] D dout
din_IBUF.inst douti_1 Fo-liy e
di F0=1 N0 F0=1 F01 FO=1 OBUF
inD P fo | R
IBUF i T T
en_IBUF_inst i, |
en[D m-1|D9m-1 w3
IBUF

@



NpoeKkTuposaHue B cootBetrcrteme ¢ UFDM

dtan 2: Pa3pabotka RTL-moayneit (npumep)

module test
(

input clk, ‘ '
(* direct enable = "true" *) input en, (Ik_IBUF_mSt dk.IBUF_BUFC_mSt
input atis, kD FO=1 N0 F0=1 FO=1 N0 70-1
output reg dout llBU/F— Iﬁ dout.reg
)i : £0=1
en_IBUF _inst 48 .
Foe1 IPN_070x1 FO=1 dout_OBUF _inst

always@(posedge clk) e[ > FO=1  FO=1 1N _0F0-1
begin IBUF fo-1ly Q lowfp O dout

:: ( i: ) din_IBUF_inst Ro-Le

g T din [ - I§m FORE

end IBUF =
end
endmodule

@



MpoeKTUpoBaHue B coorsercreme ¢ UFDM

dtan 2.
Bepudukauusa s Vivado

He npeHebperaute Bepudumkauymein. Kak mmHumym, nposeagute RTL-
Bepudunkauuto

[DoctyneH cobcTBeHHbI cumynaTtop Xilinx, a Tak ke Hanbonee nonynsapHblie
CTOPOHHMe cumynaropbl (QestaSim, ActiveHDL ...)

PykoBogacTteyitecb ug900

@


https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug900-vivado-logic-simulation.pdf

MpoeKTUpoBaHue B coorsercreme ¢ UFDM

dtan 3. 3agaHue n npoBepKa KoHcTpeuHToB (TOP-LEVEL CONSTRAINTS VALIDATION)

3apaHune 6a30Bbix KOHCTpenHTOB (Baselining)

[MpoBepKa KOHCTPENHTOB TAMMMUHIA

@



NpoeKkTuposaHue B cootBetrcrteme ¢ UFDM

dtan 3. 3agaHue n npoBepKa KoHcTpeuHToB (TOP-LEVEL CONSTRAINTS VALIDATION)
Baselinig

> Baselining — 3apaHue npocTerwmnX KOHCTPEUHTOB, NEePBOHAYa/IbHO HEe YYUTbIBASA
TaiimuHr B/B. Pykosoacteyitecb UG949 chapter>.

» HaunHaetca ¢ 3aBepLUeHUA 3Tana CMHTE3a U 3aKaHYMBAETCA NO 3aBepLUEeHUIo 3Tana
“Route”

» MuHnmanbHbI HAbop: Bce TaKTOBble KOHCTPEMHTbI U ONUCaHUE NepeceyeHusn
TAaKTOBbIX JOMEHOB

> Ucnonb3yite Timing Constraints wizard
> Pykosopacreyiutecb UG906, UG903, UG894 ﬂ



https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug949-vivado-design-methodology.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug906-vivado-design-analysis.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug903-vivado-using-constraints.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug894-vivado-tcl-scripting.pdf

MpoeKTUpoBaHue B coorsercreme ¢ UFDM

9t1an 3. MpoBepKa KOHCTPEUHTOB
Ucnonb3yiite cnegyrouime otyeTbl:
> Report_timing_summary nambo check_timing
> Report_methodology
> Report_clock_interaction
> Report_cdc

> Report_exceptions




MpoeKTUpoBaHue B coorsercreme ¢ UFDM

Baselining

( Post Synthesis Checkpoint )

: + Use the Timing Constraints wizard :
Define Baseline Constraints --nl—--‘I « Skip I/O timing constraints :
1 = Validate with report methodology 1
I - |

opt_design + + Resolve setup violations (WNS)

1

1

report timing summary + Validate with report _methodolgy :

1

e T 1

place design : + Resolve setup violations (WNS) :

Optional phys_opt_design 4—!-{ « Reduce large hold violations (WHS) !

report timing summary : that are over -0.500ns :
Y

e e e e L e e 1

route design : + Resolve all timing violations :

Optional phys opt design 4—!-{ = Verify methodology and DRC checks :

reporl_Liming summary : are clean or properly waived :
Y

( Baseline Process Complete )




MpoeKTUpoBaHue B coorsercreme ¢ UFDM

9tan 4. AHanus3 u ontumusauma npoekrta (DESIGN ANALYSIS AND CLOSURE)

Timing Closure and Power Closure

BblABNEHME NPUYMH HAPYLLUEHMNA TAUMUHTA

YMeHbLUeHMe 3a4eprKeK B N0MMYECKUX a1eMeHTax

YMeHbLIEeHUE 334EPHKEK B NTMHUAX CBA3M MeEXAY NOTMYECKMMU INEMEHTAMM
YmeHblweHue casura (Skew) TaktoBbix cMrHanos

YMeHbLIeHUe HeonpeaeneHHoCcTM TakToBbIx curHanos (Clock Uncertainty)

@



MpoeKTUpoBaHue B coorsercreme ¢ UFDM

tan 4. AHanu3 u ontumunsauma npoekta (DESIGN ANALYSIS AND CLOSURE)

MNMopaTan

YMmeHbLueHue yncna ynpasasatowmx curHanos (Reduce Control Sets)
OnTMMM3aumA Lenemn ¢ BbICOKMM paHayToM

Ontummnsauma cesasent (Address Congestion)

HacTpoiika napameTpoB npouecca KOMNMASLUN

AHanus n onTMMmM3auma NoTpebSeMon MOLLHOCTU




MpoeKTUpoBaHue B coorsercreme ¢ UFDM

CeepeHue tammuHra (Timing Closure)

Combinationa




MpoeKTUpoBaHue B coorsercreme ¢ UFDM

> | TamuHr: OCHOBHbIe NapameTpbl UG612
Clock ke | Fomimnan 1 Propagation Delay 3aJepKKa pacnpocTpaHeHus
o1 r 2 Setup Time Bpema ycTaHOBKM
— 3 Hold Time Bpemsa yaepxaHua

R 4  Fclk (Tclk=1/Fclk) 3HayeHue TaKTOBOM YacToTbl
- A

X 5 Clock jitter [KUTTEp TaKTOBOro CMrHana

A 6 Clock Skew “NMepeKoc” TaKTOBOro CUMrHana

cozt AL [ A A

b eaes Holdr - === - = 2
Q2 KpaTKui TyTOpUan 3aech: %



https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug1292-ultrafast-timing-closure-quick-reference.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug1292-ultrafast-timing-closure-quick-reference.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug1292-ultrafast-timing-closure-quick-reference.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug1292-ultrafast-timing-closure-quick-reference.pdf
http://www.wright.edu/~tdoom/courses/CEG360/review/Timing_Tutorial.pdf
http://www.wright.edu/~tdoom/courses/CEG360/review/Timing_Tutorial.pdf
http://www.wright.edu/~tdoom/courses/CEG360/review/Timing_Tutorial.pdf
http://www.wright.edu/~tdoom/courses/CEG360/review/Timing_Tutorial.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug1292-ultrafast-timing-closure-quick-reference.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xilinx14_7/ug612.pdf

NpoeKkTuposaHue B cootBetrcrteme ¢ UFDM

CeepeHue tammuHra (Timing Closure)

> PykosopacteyuTtechb UltraFast Design Methodology Timing Closure Quick Reference
Guide (UG1292)

> [eHepupyiTe n aHaansupymTte otyetbl, cornacHo ¢ UG906 , Haxogute u ybupaunre

“cnakn” Utilization Report Report Datasheet
Report DRC Report Exceptions
Report Clock Networks Report Clock Domain

Report Clock Interaction Crossings
Report Pulse Width Report Bus Skew
Report Timing Report Methodology

Kputepuii 3aBeplueHUa — Bce orpaHUyYeHUs BbiMOJIHEHDI



https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug1292-ultrafast-timing-closure-quick-reference.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug1292-ultrafast-timing-closure-quick-reference.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug1292-ultrafast-timing-closure-quick-reference.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug1292-ultrafast-timing-closure-quick-reference.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug1292-ultrafast-timing-closure-quick-reference.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug1292-ultrafast-timing-closure-quick-reference.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug1292-ultrafast-timing-closure-quick-reference.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug1292-ultrafast-timing-closure-quick-reference.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug906-vivado-design-analysis.pdf

MpoeKTUpoBaHue B coorsercreme ¢ UFDM

dtan 4.

AHann3 n ontummsauua notpebnaemoimt MoHOCTH

» AHanu3 MOLLHOCTU BO3MOXKeEH KaK B cpege Vivado (cm. UG907), TaK U A0NONAHUTENbHbIMMU
cpeactesamu XPE *) ( cm. UG440 - Xilinx Power Estimator User Guide)

*  TepmuHonorua—cm UG907

*) XPE — npunoxceHue 05 Exel u paznuuyaemca no cemelicmaeam 1/1IMC. Ymobwbi XPE KoppekmHo
pabomaso nod Windows — ycmaHogsume 8 ceoem KoMrnbomepe amMepuKaHCcKUue hopmamel

damel U 8pemMmeHuU M


https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug907-vivado-power-analysis-optimization.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xilinx14_7/ug440-xilinx-power-estimator.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug907-vivado-power-analysis-optimization.pdf

MpoeKTUpoBaHue B coorsercreme ¢ UFDM

AHanus n onTummsauma notTpebaaemoimt MOLLHOCTH

Anarpamma npouecca oueHKU noTpebaaemoit MOLHOCTH

XPower Estimator (XPE) ] Vivado Power Analysis

i

Specificatio Synthe_smed Plaqed Rou?ed Closure Validation
n Design Design Design




NpoeKkTuposaHue B cootBetrcrteme ¢ UFDM

OueHKa notpebnsemon mowHoctu B Vivado

Tcl Console Messages Log Reports Design Runs DRC Methodology Power X Timing

Q T =2 C 4 Summary
»
Sefiings Power analysis from Implemented netlist. Activity On-Chip Power
Summary (2.349 W, Margin: N/A) derived from constraints files, simulation files or =
Power Supply vectorless analysis. | | Dynamic: 1850 W (79%)

v Utilization Details Total On-Chip Power: 2.349 W 6% , , i 0414 W (6%)
Hierarchical (1.85 W Design Power Budget: Not Specified 21% it R
Clocks (0.114 W) " 79% 5%

Power Budget Margin: N/A I Logic: 0.089W  (5%)
v Signals (0.385 W _ " L 2 : )
Data (0.385 W) S S WERAM:  1132W  (61%)
Clock Enable (0 W) TR MG NnrcUsIw W MMCH:  0.125W  (7%)
Set/Reset (0 W Effective SJA: 1.4°CW ] vo: 0004W  (0%)
Logic (0.089 W) Power supplied to of-chip devices: 0W 219%
BRAM (1.13 Confidence level: Medium [ Device Static: 0.499W (21%)
Clock Manager (0.125 W) Launch Power Constraint Advisor to find and fix
IO (0.004 W) invalid switching activity




NpoeKkTuposaHue B cootBetrcrteme ¢ UFDM

JetanbHbi¥ aHanu3 notpebasemon mowHoctn B XPE

8 XI LI NX. Xilinx Power Estimator (XPE) - 2017.1 "-té
Kintex® UltraScale™, Virtex® UltraScale

o @ ) 2 ]
Import File Export File ‘Quick Estimate Manage IP Snaps hat Set Default Rates Reset to Defaults
l

Device

Total On-Chip Power
Kinter: UlraScale

Junction Temperature
Thermal Margin
Effective GJA

Junction Temperature

Ambient Temp
Effective ©JA

o 15V

Medium (10751071

# of Board Layers
elB
Board Temperature

Implementation

Messages

KLINX Powes dy fabCase)

XPE [yidea]

© Copyright 1984201 Xikns 7 Sheps for et

UserEntry ] Galoulated Value || Summary Value |1 User Overmde weming  [llEror




MpoeKTUpoBaHue B coorsercreme ¢ UFDM

OnTMmusauma notpebasemon MOLLHOCTU

» YcraHoBUTE BloaKeT aHepronoTpebnenmsn
> Mcnonb3ynte KOMaHAy power_opt ANnA CHUXKeHMs 3HepronoTpebaeHus
» MaKcuMmanbHO UCNONb3YMTE KackagmpoBaHne 610KOB NamAaATH

» Pykosogcteyntecb UG907, Chapter 6 ana ymeHblleHUs notpebaaemomn MoLLHOCTH

@


https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug907-vivado-power-analysis-optimization.pdf

NpoeKkTuposaHue B cootBetrcrteme ¢ UFDM

PekomeHaaLuUu 1 3ameyvyaHua no BbIMNOJIHEHUIO
oTaenbHbiX 3TanoB U nogdtanos (Tips & Tricks)

@



MpoeKTUpoBaHue B coorsercreme ¢ UFDM

dtan 1. BOARD AND DEVICE PLANNING/PCB Design

1. Ecnu paspabaTtbiBaeTca eAUHUYHbBINA IK3EMMNNAP UAN MEeNKaa NapTUa — UCNONb3YNTe
MNOKYNHble OTAaA04YHble naaTtbl U FMC-moaynu
2. Ecnun pa3pabaTtbiBaeTca cepumnHoe yCTPONCTBO
v' Bo3bmuTe 3a 0CHOBY cxeMy M PCB Hanbonee noaxopailein otnagoyHon naatol. (Kak
npaBunno, cxema u PCB BbiknaablBaeTcs B OTKPbITbIMA A0CTYN)
v' PyKOBOZACTBYMTECb COOTBETCTBYIOLLMMM YEKANCTAMM

@



MpoeKTUpoBaHue B coorsercreme ¢ UFDM

3T1an 2. DESIGN ENTRY AND IMPLEMENTATION
Nopatan “Build and Validate RTL Submodules”

MyHKT “Ensure design adheres to RTL coding guidelines”:

Cnepynte pekomeHaaumam no kogmposaHuto RTL-moaynen ans Bawero cemencraa
cornacHo UG949, chapter 3 n UG901, chapter 4.

* Wcnonb3ynte wabnoHbl 3 6ubnnotekn wabnoHos Vivado

e 3arpy3ute u nayumte ug901-vivado-synthesis-examples



https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug949-vivado-design-methodology.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug901-vivado-synthesis.pdf
https://www.xilinx.com/member/forms/download/design-license.html?cid=f6836b93-5c78-4dd9-b8ee-038fcb6f1b5e&filename=ug901-vivado-synthesis-examples.zip
https://www.xilinx.com/member/forms/download/design-license.html?cid=f6836b93-5c78-4dd9-b8ee-038fcb6f1b5e&filename=ug901-vivado-synthesis-examples.zip
https://www.xilinx.com/member/forms/download/design-license.html?cid=f6836b93-5c78-4dd9-b8ee-038fcb6f1b5e&filename=ug901-vivado-synthesis-examples.zip
https://www.xilinx.com/member/forms/download/design-license.html?cid=f6836b93-5c78-4dd9-b8ee-038fcb6f1b5e&filename=ug901-vivado-synthesis-examples.zip
https://www.xilinx.com/member/forms/download/design-license.html?cid=f6836b93-5c78-4dd9-b8ee-038fcb6f1b5e&filename=ug901-vivado-synthesis-examples.zip
https://www.xilinx.com/member/forms/download/design-license.html?cid=f6836b93-5c78-4dd9-b8ee-038fcb6f1b5e&filename=ug901-vivado-synthesis-examples.zip
https://www.xilinx.com/member/forms/download/design-license.html?cid=f6836b93-5c78-4dd9-b8ee-038fcb6f1b5e&filename=ug901-vivado-synthesis-examples.zip

MpoeKTUpoBaHue B coorsercreme ¢ UFDM

dtan 4. Noastan “AHanus u onTuMmusauma notTpebasemon mowHoctTn”

®» Yem meHblie HaHOMETPOB, TEM BbllWle CTaTUYECKOE I'IOTpGGﬂeHVIe N HNXe AnHamun4veckoe (Ha Merarepu,bl)




lll. UFDM u CHK

SDK u PetalLinux

SDK Bxogut 8 coctaB Vivado. OtaenbHou anueH3snn He Tpebyertca
PetaLinux — nonHocTblo 6ecnaaTHbI NpoayKT (nogaeprKKa -
naaTHanA)

MpumeHeHune SDK B pamkax UFDM: UG1046 (chapter 6), XTP397

¢


https://www.xilinx.com/support/documentation/sw_manuals/ug1046-ultrafast-design-methodology-guide.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xtp397-embedded-design-methodology-checklist.zip

IV. BbicOKOypOoBHeBOe npoeKTuposaHue n UFDM

Vivado HLS

SDSoC

(KpaTtkuiut 0630p)



BbicOKoypoBHeBOe npoekTuposaHme u UFDM

Vivado HLS

Bxopgurt B coctaB Vivado. OtaenbHoOM nnueH3umn He Tpebyerca
*  OCHOBHbIE AOKYMEHTDI:
UG902 o oPicf,%%Ei'.c recives

g
w
ge

C Simulation | | C Synthesis
RTL Vivado HLS VHDL
Adapter Verilog
| RTL Simulation | | Packaged IP |

Vivado
. System
Design
- Genera tor
Suite


https://www.xilinx.com/support/documentation/sw_manuals/xilinx2018_2/ug902-vivado-high-level-synthesis.pdf

BbicOKoypoBHeBOe npoekTuposaHme u UFDM

Vivado HLS

Pa3paboTKka BegeTtca Ha C/C++/System C

Kop, TpaHcanpyetca B moaynu Ha Verilog/VHDL u 3aTtem
CUHTEe3upyeTcAa

lNMpouecc cMHTe3a 3apaeTca gupeKktusamm #pragma

BBoaAaTcA AONONHUTENbHbIE TUNbI AaHHbIX

UmeroTca orpaHuyeHmna, Hanpumep 3anpeweHo guHamumyeckoe

pacnpegeneHne NamaTu
UmeeTca Habop 6ubaunorek



BbicOKoypoBHeBOe npoekTuposaHme u UFDM

Vivado HLS

JoctynHble bBubnnoreku:

* Arbitrary Precision Data Types Library
e HLS Stream Library

e HLS Math Library

* HLS Video Library

* HLSIP Library

e HLS Linear Algebra Library

* HLS DSP Library



BbicOKoypoBHeBOe npoekTuposaHme u UFDM

[

Mpouecc pa3pabotku CHK (ugl197)

Shell Creation & Verification

System
Partitioning

Differentiated Logic Development

System Creation

+ Shell Design

« CIP

+ System Generator IP
« RTLIP

+ Catalog IP

System Implementation

System Verification @



https://www.xilinx.com/support/documentation/sw_manuals/ug1197-vivado-high-level-productivity.pdf

BbicOKoypoBHeBOe npoekTuposaHme u UFDM

MeTtoauka: pasgenutb cuctemy Ha 2 yactu: Shell n Custom Logic IPs

— RS232
g Tx Unit >

AXI Memory I/IF DDR|

» Interconnect Generator g
- v Output|

\—> HDMI g

DMA Engine Interconnect T —,
Timing

Controller

:

AX| Stream
to Video

- 0

Video To
AXI-
Stream

Input] [ HOMmI




BbicOKoypoBHeBOe npoekTuposaHme u UFDM

MeTtoaukKka: pasgenutb cuctemy Ha 2 yactu: Shell n Custom Logic

Input

Platform IP
v 3TU YacTn MOXKHO pa3pabaTbiBaTb NapaniesibHo %



BbicOKoypoBHeBOe npoekTuposaHme u UFDM

SDSoC

e  OTtaenbHbIX NPOAYKT C OTAENIbHOU NNLEH3NEN
*  OcHoBHble gokymeHTbl: UG1046 (Chapter 8), XTP397, UG1197

&


https://www.xilinx.com/support/documentation/sw_manuals/ug1046-ultrafast-design-methodology-guide.pdf
https://www.xilinx.com/support/documentation/sw_manuals/xtp397-embedded-design-methodology-checklist.zip
https://www.xilinx.com/support/documentation/sw_manuals/ug1197-vivado-high-level-productivity.pdf

Cnacu6o 3a BHUMmaHue!

KomnaHua Makpo lpynn:
v' OduumnanbHblii naptHep Xilinx
v' KomnneKcHaa NOCTaBKa 3/1eKTPOHHbIX KOMNOHEHTOB
v' TexHuuyecKkan nogaepKa no Bcem Bonpocam NpUMeHeHus
npoaykunmn n MO Xilinx
O6pawanTecs:
v’ Vladimir.Vikulin@macrogroup.ru
v Dmitry.Khorkov@macrogroup.ru
v’ fpga@macrogroup.ru
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