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Vivado Design Flow Overview



The difference of FPGA design flow between ISE and Vivado

Vivado use modes

Demonstrate project mode design flow features

Agenda



ISE Tools FPGA Design Flow Overview

Specification

EDK Platform Studio

System Generator

Core Generator

.xmp

.sgp

.xco

UCF Constraints

3rd Party EDIF

.ucf

.edn

.ngc

.ngd

.ncd/.pcf

.ncd/.ngm/.pcf

TRCE

MAP

PAR

NGDBuild

XST

Verilog/VHDL

.twr

BitGen .bit

.v/.vhd

Each step requires a

different data model

Behavioral Simulation

Timing Simulation



Vivado IDE 

FPGA Design Flow Overview

Specification

Verilog/VHDL
System Verilog

3rd Party EDIF

XDC Constraints

Vivado System Builder
IP, DSP, uP

synth_design

opt_design

place_design

power_opt_design

power_opt_design

phys_opt_design

route_design

write_bitstream

.v/.vhd

.xdc

.edn

Save Design Checkpoint at each 
stage (.dcp)

Common data model

throughout the flow

report_timing_summary

report_timing_summary

Behavioral Simulation

Elaborate 

Timing Simulation



Vivado System Builder – System Level Design Flow

High-Level 
Synthesis

(Vivado HLS) 

DSP Design
(System Generator)

IP Integration
(Embedded, Logic, 

DSP…)

IP Packaging

Xilinx IP

3rd IP

User IP

IP Catalog
RTL System-Level Integration

Synthesis

Implementation

Programming and Debug

Design Analysis
Constraints
Simulation
Debugging

Cross Probing

C
C++

RTL
EDIF
XDC

Customer IP
System C

IP-Centric



Everything needed to save and restore the current design

– Logical Netlist (EDIF)

– Constraints (XDC)

– Physical Data (XDEF)

Checkpoint uses

– Design progress

– Design analysis

– Design exploration

What is a Design Checkpoint?

synth.dcp routed.dcpplaced.dcpopt.dcpopt_design place_design route_design

write_checkpoint write_checkpoint write_checkpoint write_checkpoint

Design Checkpoint :
Synthesis: top.dcp
Opt: top_opt.dcp
Place: top_placed.dcp
Route: top_routed.dcp
Tcl commands:
write_checkpoint
read_checkpoint



Processes access the underlying database of your design

– Each process operates on a netlist and will modify the netlist or create a 

new netlist

Different netlists are used throughout the design process

– Elaborated

– Synthesized

– Implemented

Design Database

Synthesis

Netlist Optimization

Power Optimization

Placer

Physical Optimization

Router

Vivado IDE 
Database

Expressive of database:
Design Checkpoints in 
each stage (.dcp)



Vivado Design Entry and Use Model

src

sim

ip

xdc

sysgen

Vivado

project_name.xpr

project_name.runs

project_name.srcs

project_name.data

edn

Project Mode

.dcp

.rpt

Non-Project Mode

GUI
Tcl

Tcl



All project data is stored in a project_name directory containing 
the following
– project_name.xpr file: Object that is selected to open a project (Vivado IDE 

project file)

– project_name.runs directory: Contains all run data

– project_name.srcs directory: Contains all imported local HDL source files, 

netlists, and XDC files

– project_name.data directory: Stores floorplan and netlist data

Project Data



Project mode advantages

– Source file management

– Automatic design process and data management

– Integrated IP design solution

– Configure and manage multiple runs with varying strategies

– Cross-probing to RTL

– Consolidated messaging and tracking of design state

– Interactive design analysis and constraints assignment

– Full Tcl support

Using the Project Mode Flow



Non-Project mode advantages

– Powerful and flexible Tcl based environment

– Straight-forward compilation style flow

• Common data model – all processing done in memory

• Save design checkpoints at will

• Powerful Tcl API – design and tool configuration, robust reporting

– Use the integrated design environment GUI as needed

• Design analysis, constraints assignment, implementation results

• I/O plannning, floorplanning, debug core insertion

• Perform implementation changes

Using the Non-Project Mode Flow



Demo: Project Mode Design Flow 



IP-Centric system level design integration

– Create and package IP and add it to IP catalog

– Create IP subsystems with IP Integrator

• Embedded processor, DSP, HLS

System design entry through hardware validation flows

– Advanced design, analysis and process management capabilities

Flexible use models

– Tcl accessible common data model throughout the flow

– Project and compilation style flows

– Support for third party software tools

Summary



Ug888: design flows overview

More Info


