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XDC & Rodin Tcl Defined

» SDC - Synopsys Design Constraints
» XDC - Xilinx Design Constraints
— Tcl Equivalent to UCF/PCF/XCF/BCD
> Rodin Tcl
— SDC + XDC
— Xilinx commands
* Project, compilation, report,...

— Xilinx objects
* Netlist, device, timing, project,...
— General Tcl (8.5)

+ List-related commands are overloaded to support primary objects,
unlike Synopsys and Altera

* Primary objects can directly be used with general commands, unlike
Synopsys and Altera

=> Improved Ease-Of-Use!
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set_input_delay

set_output_delay
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Pins and Ports

» Once instanced, ports of a module become pins of a cell

» get_ports returns only top level IO ports of the design
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Tcl commands in an XDC file

» Commands allowed in an XDC file
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add_cells_to_pblock
all_clocks

all_cpus

all_dsps

all_fanin

all_fanout

all_hsios

all_inputs

all_outputs

all_rams

all_registers

array

concat

create_clock
create_generated_clock
create_pblock
delete_pblock
create_property
get_attribute

get_cells

get_clocks
get_debug_cores
get_debug_ports
get_generated_clocks
get_hierarchy_separator
get_interfaces
get_iobanks

get _lib_cells
get_lib_pins

get_libs

get_nets
get_package_pins
get_param
get_parts
get_path_groups
get_pblocks
get_pins
get_ports
get_primitives
get_property
get_sites
get_timing_arcs
get_timing_paths
getenv

glob

global
group_path

incr

join

lappend

lassign

lindex

linsert

list

list_attribute
list_attribute value
list_param
list_property
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list_property_value

llength

Irange

Irepeat

Ireplace

Ireverse

Isearch

Iset

Isort

puts

regexp

regsub
remove_cells_from_pblock
reset_default_switching_activity
reset_operating_conditions
reset_switching_activity
resize_pblock

set

set_attribute
set_case_analysis
set_clock_gating
set_clock_gating_check
set_clock_groups
set_clock_latency
set_clock_sense
set_clock_transition
set_clock_uncertainty
set_data_check
set_default_switching_activity

set_delay_model
set_disable_timing
set_dont_touch_network
set_false_path
set_hierarchy_separator
set_input_delay
set_input_jitter

set_load

set_logic_dc
set_logic_one
set_logic_zero
set_max_delay
set_max_fanout
set_max_route_layer
set_max_time_borrow
set_min_delay
set_mode
set_multicycle_path
set_operating_conditions
set_output_delay
set_param
set_parameter
set_propagated_clock
set_property
set_speed_grade
set_switching_activity
set_system_jitter
set_units

read_xdc
config_timing_analysis
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UCF to XDC Mapping

Table 3-1, UCF to XDC Mapping, shows the main mapping between UCF constraints to XDC
commands.

Table 3-1: UCF to XDC Mapping

UCF sDC

TIMESFPEC PERIOD create _clock
create_generated_clock

OFFSET = IN <x> BEFORE <clk> set_input_delay
OFFSET = OUT <x> BEFORE <clk> set_output_delay
FROM:TO “TS_"*2 set_multicycle_path
FROM:TO set_max_delay
TIG set_false_path
NET “clk_p" LOC = AD12 set_property LOC AD12 [get_ports clk_p]
NET “clk_p" IOSTANDARD = LVDS set_property IOSTANDARD LVDS [get_ports clk_p]

Timing Constraints

Timing constraints must be passed to the syntheasis engine by means of one or more XDC
files. Only the following constraints related to setup analysis have any real impact on
synthesis results:

«  create_clock

« create_generated_clock
«  set_input_delay

«  set_output_delay

+ set_clock_groups

+ set_false_path

«  set_max_delay

«  set_multicycle_path
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Between Groups

UCF Example TIMESPEC TS_TIG = FROM reset_ff TO FFS TIG;

XDC Example Manual conversion is required. Construct a set_false_path that
covers the desired paths.

By Net
UCF Example MNET reset TIG;

XDC Example set_false path -through [get_nets reset]
A better approach is to find the primary reset port and use:
set_false path -from [get_ports reset_port]

By Instance
UCF Example INST reset TIG;

XDC Example set_false path -from [get_cells reset]
set_false path -through [get_cells reset]
set_false path -to [get_cells reset]

. FF1 FF2
By Pin P25 0 5—DoutA
UCF Example pIn £ff.4 TIG;
XDC Example =set_false path -to [get_pins ff/D] P D>
set_false_path -from [get_pins ff£/C] |- |-
set_false_path -through [get_pins lut/IO0] e ‘through e
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Timing Paths

BMThese basic timing paths can apply to:

€ A module within an ASIC/FPGA
€ A whole ASIC/FPGA
€ A system with multiple chips

Clk to Clk Clk to output

Din-A FF1 FF2 Dout-A

D> D>

CLK

input to output

Dout-B
>

set_max_delay 15 —from [get_ports DinB] —to[get_ports DoutB]

Din-B
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Timing Analysis: Setup/Hold Check

B Create Clock: reg-to-reg requirement

Din — D D —
reg A g} B
CLK
CLK at - ‘|:
reg A o
\\:\
s\, Setup
S
S
S
CLK at ﬁ / jl[ “‘ ‘l‘
”
reg B
hold

Single-cycle timing relationship
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Setup Check

Arrival/Required

F2
2N

FF2:D Arrival Time CK-FF1:CP FF1:CP — FF2:D =30
= 33
FF2:D Required Time >TP +3

Slack

Slack = Required_time — Arrival_time (Violation if < 0)
Page 10 © Copyright 2013 Xilinx &€ XILINX » ALL PROGRAMMABLE.



Hold Check

Arrival/Required

FF2

CP

CLK
20
FF2:D Arrival Time from CK =19
FF2:D Required Time from CK - ]éG
+

Slack = ArrivalTime — RequiredTime (Violation if <0)
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Timing Analysis: Multi-cycle

Mset_multicycle path -from [get_cells {1 _reg[*]}] -to [get_cells {2 _reg[*]}] 2

Mset_multicycle path -from [get_cells {1 _reg[*]}] -to [get_cells {2 _reg[*]}] -hold 1

Din — | D D —
regA regB

CLK at
«~
regA i S
~

’\“ setup ~ .
hold =
CLK at \ 3
regB N

Multi-cycle timing relationship
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Input Delay Constraints

B Captures External Setup/Hold Requirements

Register A Register B Register A Register B
DO . ﬁ Dp Qo - . Dp Qp
Dn Qn Dn on Qn Dn Qn

Clock CLK
Source

2ns
e
CLK 400M T T

Option “-min” for hold check
Option “-max” for setup check

XDC: set_input_delay 2.0 -clock CK {IN}
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Constraining Designs

® Set Input Delay: setup/hold requirements

I
I
CLK
30M

0 15

Data IN valid Data

_%____

I
€— 23ns X¥— 7ns >

set_input_delay -max 23.0 -min 0.0 -clock clk {datain}
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Output Delay Constraint

B Captures Clock-to-Out Requirements

= A"

Register A
DO QO
Dn Qn

Register B

/

DO Qo0

n Qn

Register A Register B
Qo0 DO Qo0

n Dn Qn

D>

Clock
Source

CLK 400M T

3ns

2ns

>

T Option “-min” for hold check

Option “-max” for setup check

XDC: set_output_delay 3.0 -clock CK {OUT}

Page 15
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Constraining Designs

® Set output Delay: Clock-to-out requirements

I 0 I 15 | 30

I | I

| A
CLK I
30M I
| I

I | I

I | |

I | |

| I |

Data OUT | Valid Data |

I | i

|€— 1lns —>f 19ns —>j

set_output_delay -max 19.0 -clock clk {dataout}
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Cross-Domain Analysis

W Study over the Least Common Multiplier

FF1 o~ FF2
D

Logic

> D>

CLK1

CLK2

XDC : creat_clock —period 20 —waveform { 0 10} CLK1
XDC : creat_clock —period 10 —waveform {0 5} CLK2

CLK1 FF1

CLK2 FF2

O 5 10 15 20 25 30
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Vivado Timing Edit

. project.1 - IF/ANSTEK Training vivado_xdc/project 1/project_Lxpr] - Vivado 20133 i sl b G B il . T
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Vivado GUI Interface
Cells/Clock/Pins/Ports

mmgf:ivado_xddpmj; 1/project_1xpr] ; Vivado 2013.3 a

Page 19

© Copyright 2013 Xilinx

File Edit Flow Tools Window Layout WView Hel — Q- Search commands
y ° 4L Set Maximum 4. Choose Start Points u
.i"l’j‘.ll!ll%h)(@l&l)*ﬁlf#ﬂ@@ | Bsis and Impl ion Out-of-Date more info
e g Find names of type: |cell:  ~
Flow Navigator «| | Synthesized Design - x7k70tbed @ Specify may SeEE X
. COptions S
o X W x | — ou
Specify path delayr: 1 VIR ety
ﬂ IP Catalog N Top Jecke Tarests | On Ignore caze || Search hisrarchically
4 [P Integrator [ Hets (405 Start Points _.I ) Of thess objects: itinn (Start) Through Points and Transition
2 _ 5 Leaf Cells (20 _ - 1
ﬁ Create Block Design [ MIG_Ctd e From: i -
Cpen Block Design -{@] PCI_Slave (PO X
n Through Points rmand
‘ (ensrate Block Desien [ PCle_gend ugh Poind [ Tgnare cor EII0TS
1. Through:
P
ﬁ Simulation Settings Find results: 32 Selected names: 0
@), Run Simulstion pei_C_BE_n_IBUF[0]_inst ‘e ®
pei C_BE_n IBUF[1] inst
4 RTL Analyss pei_C_BE_n_IBUF[2]_inst ® @
i = pei_C_BE_n_IBUF[3]_inst =]
@Y Open Elaborated D
(5% Open Elsborated Desier H pei DEVSEL _n_INST_0 | @ @ E
« [ b : . E
[+ symthesis | N pci_exp_om IBUFID] _inst @® )
B Sulesssetting | | | i pei_exp_nan, IBUF[L] fnst _7>_(/peie_7x_Dhourceipeis_7x_0-FCIE_KOY0. &
GaCEsEEetines — pei_exp_nen_IBUF(2) _inst E
& Run Synthesis -2k pei_exp_nen_IBUF3]_inst
- ettt st « >R ci_exp_ng_TBUF[] inst
@ Edit Timine Conste BY peie_Tx 0-PCIE_E pei_exp_op_IBUF[1]_inst Wiz Teeries Ofoser designiconstraintsimiz_7serie:
e e viom | | f| [peize o JBUFLZ) ins
@ Report Timing S Location: l;‘ | |pei_exp_mp_IBTIF[3]_inst [¥] iserdes_dg_iserdesdg}] 6 -
o 3 ; .
. Beport Clock Netw | — i BBty pz_:xp_x_gggig%_ﬁ =
E Report Clock Inters 4 [ = X > = e .
To: pei_exp_toy OBUF[2]_inst
@ ReportDRC BP. | |pei_esp_ten_OBUFL3]_inst B
g nei_esm NRIIEMI in
@Repoﬂlﬂom 140 Ports c a- [t fm = J — 0O Q@ =
Report Utilization Commend.: | get_cells *pei* i
@:’ | Wame i i t:co Wref Drive Strem...  Slew T
Report Power | AT ke 1715
Pell Schematis il ] et [ Concatenate commends of these types: 'E =)
=] = Tel Console LD” |
ﬂHa b=

& XILINX » ALL PROGRAMMABLE.



CL Command Windows

% help —category <name>
- gives list and brief description of commands in that category

#L project_1 - [F/ANSTEK_Training/vivado_xdc/project_1/project_1 xpr] - Vivado 2013.2 . —— e - E@Ig
File Edit Flow Tools Window Layout View Help Q= Zearch commands
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Create Clocks

create clock
create_generate_clock

Check for missing clocks

check timing -verbose -override defaults no clock

OK No
?

Yes

Set input delays

set input delay

Check for missing input delays

check timing -verbose -override defaults no input delay

OK No

Yes
Set output delays

set output delay

\/

Check for missing output delays

check_timing -verbose -override defaults no_output delay

OK No
?

Yes

Verify clocks

report clocks

Add Exception

set_false path
set_clock _group

Check for async clock boundaries

report clock interaction

OK

?

Yes

Add Design Exceptions

set_multicyle path
set max delay
set min delay
set false_path

Check Timing

report timing [with filters]
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More Info
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