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Organizing the Design Constraints

» Recommended constraint files

- S Im p | € d €sl g n [V] Enabled ERECES_SI_RE ERB?-. [RO ]
et 1 ’ SCOPED_TO_CELLS | -
Se —-—— 1
= ~~<[ ' | SCOPED_T0_REF |
/ ' Synthe51 s \\ USED _IN synthesis, implementation 5
. \ n Taplemsntari s ,' USED_IN_IMPLEMENTATION
L — -7 USED_IN_STNTHESIS

2 +
. + Timing (Synth) £l Timing (Impl)

— Complex design
Top-level Top-level
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Include IP Constraints

» 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

Tcl Console

Z 2 report_compile_order -conatraints

[=]

=

'53_] Synthesis Constraint Evaluation Order (sources_l & constrs_l)

- Index File Name TUsed_In Scoped To Ref Scoped_To_Cells FProcessing Order Full Fath Name

x| - N
1 clk core.xdec Synth & Impl clk _core inat EARLY c:/projecta/project wave_gen/project_wave_gen.srcs/source3_l/ip/clk_core/clk_core.xdc
2 wave_gen timing.xde Synth ¢ Impl HORMAL C:/projects/project_wave_gen/project_wave gen.srcs/constrs_l/imports/verileg/wave_gen timing.xdec
3 char_fifo.xdc Synth & Impl char_fifo un NORMAL c:/projects/project_wave_gen/project_wave_gen.srcs/sources_l1/ip/char_ fifo/char fifo/char fifo.xdc

Implementation Evaluation Compile Order (socurces_l s constra_l)

Index File Name Used In Scoped To Ref Scoped To Cells Frocessing Order Full Path Name

_____ N

1 clk_core.xdc Synth & Impl clk_core inst EARLY c:/projects/project_wave_gen/project_wave_gen.srcs/sources_l/ip/clk_core/clk core.xdc

2 wave_gen_timing.xde Synth & Impl HORMAL C:/projecta/project_wave_gen/project_wave_gen.srcs/constra_l/imports/verileog/wave_gen timing.xde
3 wave_gen_pins.xdc Impl NORMAL C:/projects/project_wave_gen/project_wave_gen.srcs/constrs_l/imports/verilog/wave gen pins.xdc

4 char_fifo.xdc Synth & Impl char_fifo un NORMAL c:/projects/project_wave_gen/project_wave_gen.srcs/sources_l1/ip/char_ fifo/char fifo/char fifo.xdc
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Managing IP Constraint Files

» Some IP come with their own XDC constraints

— Example: The clocking wizard
&= IP (2]

s clk_core 5]
b Synthesis (4) create clock -name CLK_IM1 P -period 5.0 [get ports CLK_INL P]

Ell?ln set_input_jitter CLK_INL F 0.05

o e clk wizw
o e clk wiz vd 2w
o= clk_core.w

The clocking wizard XDC will be read before the user XDC by default
(user constraints can override IP defined clocks by default)

» 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
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Defining Timing Constraints in Four Steps

create_clock
create_generated clock
set _sytem jitter
set_input_ jitter

set _clock _uncertainty
set clock latency

Create Clocks

Primary

set _input _delay
set output delay

> Generated CkakN?tVYOFkS
Uncertainty Check Timing
I/O Delay Reports
System Check Timing
Source SYN Report Timing

set _clock groups
set false path

Clock Groups Reports

CDC

set false path
set_min/max_delay
set multicycle path
set _case analysis
set _disable_timing

ASYN Clock Interaction
Exclusive Check Timing
Reports

Timing Exce.
Timing Summary

Ignore

Max/min Report Timing
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Create Synthesis Constraints

Synthesis Technology

(Timing-Driven) Mapped Netlist

» 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
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Create Synthesis Constraints

» 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
e set_input_delay, set_output_delay
e set_clock_groups, set_false_path, set_max_delay, set_multicycle_path

— Timing constraints related to hold and removal analysis are ignored during
synthesis
e set_false_path -hold
e set_min_delay

e set_multicycle_path -hold
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Recommended Constraints Sequence

» XDCis based on Tcl syntax and interpretation rules. Like Tcl, XDCis 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

create clock -name clkl -period 10 [get ports clk in]
create clock -name clk2 -period 11 [get ports clk in]
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Timing Exceptions Priority

» Clock Groups

> False Path

» Max/min Delay Path
» Multicycle Paths

Highest

(set_clock_groups)
(set_false_path)
(set_max/min_delay)

(set_multicycle_path) NZ

» The precedence rule for the filters, from highest to lowest Lowest

— -from -through -to Highest

— -from -to

— -from -through

— -from

— -through -to

— -to NVZ
— -through Lowest

More specific
More higher priority
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Example

set max_delay 12 -from [get clocks clkl] -to [get clocks clk2]
set max_delay 15 -from [get clocks clkl]

set _max_delay 4 -through [get pins inst0/I0]
set _max_delay 5 -through [get pins inst@/I@] -through \
[get _pins instl/I3]

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