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Part 7: Design Flow Management with Tcl in Non Project Mode



Key advantage – full control over each design flow step

– Full freedom and responsibility to manage a design  

• Project status

• HDL sources, constraints, IPs

• Dependency management

• Store results, reports

• Save checkpoints 

• No automatic multiple-run support

Flow control

– Synthesis / implementation – Tcl

– Design analysis – Tcl and/or GUI

Non-Project Mode – ASIC Type Flow

route_design

opt_design

synth_design

write_bitstream

…
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Four types of design files

– RTL design files

• VHDL (.vhd), Verilog (.v), System Verilog (.sv)

– XDC files for design constraints

• .xdc, support both project and module design constraints

– IP files 

• .xci, IPs have been generated by Vivado Manage IP

• EDIF or NGC files 

It’s better to create different file folder to store the design files 

accordingly

Preparing Design Files for Vivado Non Project

src sim xdc IP



Read VHDL files

– read_vhdl

Read Verilog files

– read_verilog

– For verilog include files

Read design constraints files

– read_xdc

Read IP files customized by Vivado

– read_ip

– All output products associated with the IP core, including the design checkpoint file 

(DCP) will be read into the in-memory design

Read Design Files into the In-memory Design

set_property FILE_TYPE "Verilog Header" [get_files include.v]

set_property IS_GLOBAL_INCLUDE true [get_files include.v]

synth_ip Generate_target

Read 3rd party files (EDIF or NGC)

– read_edif



Scripted Non-Project Flow

route_design

opt_design

synth_design

write_bitstream
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opt.dcp

post-opt

timing.rpt

power_opt_design

place_design

phys_opt_design

optional step

write_checkpoint
report_timing

placed.dcp
write_checkpoint
report_timing

routed.dcp
write_checkpoint
report_timing

post-place

timing.rpt

post-route

timing.rpt

…

…

…

…

Run Tcl flow commands directly 

from the Vivado IDE Tcl prompt
Manual results and reports management



Scripted Non-Project Flow: Example

set_property part xc7v485tffbg1157-3
set_property top
set synthOptions {-flatten_hierarchy}

read_verilog top.v

synth_design $synthOptions –top $top –part $part
write_checkpoint synth.dcp

# Emulate Performance_Explore Strategy

opt_design –directive Explore
place_design –directive Explore
write_checkpoint placed.dcp
report_timing –max_paths 100 –file placed.rpt
phys_opt_design –directive Explore

route_design –directive Explore
write_checkpoint routed.dcp
report_timing –max_paths 100 –file routed.rpt

write_bitstream bitstream.bit

define variables

synthesis

store results

read sources

optimization

placement

store results / reporting

physical optimization

routing

store results / reporting

bitstream generation



Using GUI Design Analysis Features
start_gui / stop_gui

Timing

Area

Power

Note: You can continue running 

route_design from GUI (Tcl Console)



Key flow commands

Comparing Project and Non-Project Commands

Reference Info

Project Tcl Commands Non-Project Tcl Commands

add_files
launch_runs synth_1
wait_on_run synth_1
launch_runs impl_1
wait_on_run impl_1

launch_runs impl_1 –
to_step write_bitstream

read_<file type>
synth_design; write_checkpoint
report_utilization
opt_design; write_checkpoint
power_opt_design; write_checkpoint
place_design; write_checkpoint
report_utilization
phys_opt_design; write_checkpoint
route_design; write_checkpoint
report_timing_summary
report_power; report_drc

write_bitstream file.bit



Some Issues When Using read_ip



Solution

create_project -in memory
set_property part <part> [current_project]
read_ip <xci file>
set_property is_locked false [get_files <xci file>]
generate_target synthesis [get_files <xci file>]
synth_design -top <top name> -part <part>



Demo


