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Recommended constraint  files

– Simple design

– Complex design

Organizing the Design Constraints
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Many cores have their own constraints / exceptions

– PCIE, MIG, RAM-based asynchronous FIFOs…

Non-native IP: Be careful!

– Very easy to drop the IP constraints especially if provided as .ngc files

Native IP: Constraints included

– Sources window in IDE: Compile Order  Constraints

– Use report_compile_order –constraints to identify constraint file sources

Include IP Constraints
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Managing IP Constraint Files

Some IP come with their own XDC constraints

– Example: The clocking wizard

The order of constraint files matters!

– To report the order of XDC files: report_compile_order –constraints

– Always verify the clocks using report_clocks

– To change the default processing order

set_property set_processing_order early|late IP_XDC_File

– If necessary, IP_XDC_files can be enabled/disabled

The clocking wizard XDC will be read before the user XDC by default

(user constraints can override IP defined clocks by default)



Defining Timing Constraints in Four Steps

Create Clocks
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The net delay modeling is approximate and does not reflect placement 

constraints or complex effects such as congestion

The main objective is to obtain a netlist which meets timing, or fails by a 

small amount, with realistic and simple constraints

Synthesis constraints must use names from the elaborated netlist, 

preferably ports and sequential cells

– During elaboration, some RTL signals can disappear and it is not possible to 

attach XDC constraints to them

Once synthesis has completed, Xilinx recommends that you review the 

timing and utilization reports to validate that the netlist quality meets 

the application requirements and can be used for implementation

Create Synthesis Constraints
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The synthesis engine accepts all XDC commands, but only some have a 

real effect

– Timing constraints related to setup/recovery analysis influence the QoR

• create_clock, create_generated_clock

• set_input_delay , set_output_delay

• set_clock_groups, set_false_path, set_max_delay, set_multicycle_path

– Timing constraints related to hold and removal analysis are ignored during 

synthesis

• set_false_path -hold

• set_min_delay

• set_multicycle_path -hold

Create Synthesis Constraints



XDC is based on Tcl syntax and interpretation rules. Like Tcl, XDC is a 

sequential language

Variables must be defined before they can be used

– Similarly, timing clocks must be defined before they can be used in other 

constraints

For equivalent constraints that cover the same paths and have the same 

precedence, the last one applies

Recommended Constraints Sequence

create_clock -name clk1 -period 10 [get_ports clk_in]
create_clock -name clk2 -period 11 [get_ports clk_in]

Win



Clock Groups (set_clock_groups)

False Path (set_false_path)

Max/min Delay Path (set_max/min_delay) 

Multicycle Paths (set_multicycle_path)

The precedence rule for the filters, from highest to lowest

– -from -through -to

– -from -to

– -from -through

– -from

– -through -to

– -to

– -through

Timing Exceptions Priority

More specific
More higher priority



Example

set_max_delay 12 -from [get_clocks clk1] -to [get_clocks clk2]
set_max_delay 15 -from [get_clocks clk1]

Win

set_max_delay 4 -through [get_pins inst0/I0]
set_max_delay 5 -through [get_pins inst0/I0] –through \
[get_pins inst1/I3]

Win

You must avoid using several timing exceptions on the same paths,

so that the timing analysis results are not dependent on priority

rules, and it is easier to validate the effect of your constraints
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