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TimeQuest and
Synopsis Design Constraint (sdc) File

* TimeQuest Timing Analyzer: Native SDC Support for Timing Analysis of
FPGA-Based Designs (8 pages; old, but concepts remain the same)
* https://www.altera.com/content/dam/altera-www/global/en_US/pdfs/literature/wp/wp-
tmgst.pdf
* Intel Quartus Prime Standard Edition - Timing Analyzer (91 pages)

* https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/ug/ug-qps-
timing-analyzer.pdf

* TimeQuest requires information about connections and devices from Synopsis
Design Constraint (sdc) file.
* https://www.vlsi-expert.com/2011/02/synopsys-design-constraints-sdc-basics.html

Scenarios

: Portion of RTL circuit; combinational
circuit stage wrapped by input and output registers,
which share the same clock signal. Example:
pipeline stage in RISC-V processor design entity.

: Typical sequential circuit
implementation of a Mealy/Moore FSM. Example:
edge_detection design entity.

: Simple combinational circuit. Example:
fourbit_adder design entity.



https://www.altera.com/content/dam/altera-www/global/en_US/pdfs/literature/wp/wp-tmqst.pdf
https://www.altera.com/content/dam/altera-www/global/en_US/pdfs/literature/wp/wp-tmqst.pdf
https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/ug/ug-qps-timing-analyzer.pdf
https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/ug/ug-qps-timing-analyzer.pdf
https://www.vlsi-expert.com/2011/02/synopsys-design-constraints-sdc-basics.html

Scenario #1

Launch and Latch Edges of Clock Signal
REG1 REG2
Logic
> TR > oW
CLK
==
Launch edge \ Latch edge
CLK
DATA < Data valid Pl
Launch edge: the edge which “launches” the data from the source register
Latch edge: the edge which “latches” the data at the destination register (with
respect to the launch edge, selected by timing analyzer; typically 1
B - clock cycle, i.e. rising to rising edge)
Source: https://www.youtube.com/watch?v=HMAqjjCuDEI 6
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Figure 1. A example for timing analysis.

(18 pages)
* http://mems.ece.dal.ca/eced4260/Timequest.pdf ;

Design Example

reg A
A8 D Q
(18 pages)
reg B
* http://mems.ece.dal.ca/eced4260/Timequ s —
est.pdf ||
* Create new Quartus Project rej‘tmgzm
* Provided as . rce C !
* Use target the DE1-SoC Board ‘ o e (
clock

Figure 3. Diagram of the example circuit.
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Ok Quartus Prime Lite Edition - My/MARQUETTE/EECE4740_VHDL_FPGA/lectures/lectured_timing_analysis/example1_quartus/add_three_numbers - add_three_numbers
File Edit View Project Assignments Processing Tools Window Help

O r add three_numbers  ~ | < & & 4 PEFES SLVE 9
Project Navigator &l Files ~ Q#8% @ examplelvhd X | @ Compilation Report - add_three_numbers X P Catalog
Files Table of Contents EEl s1ow 1100mV 85¢C Model Fmax summary
] r
% examplel.vhd ~ I~ Timing Analyzer & <<Filter>>
& summary Fmax Restricted Fmax _ Clock Name  Note
& parallel Compilation 1 49261MHz 49261 MHz clock h
B Clocks = Libre
~ I~ Slow 1100mV 85C Model Y E
Tasks Compilation - Fmax Summary Y
— " Vo
s Time B Timing Closure Recommendati¢ .
= 3
v~ P compile Design Setup summary
; . B2 Hold Summary [
v » B> Analysis & Synthesis 00; N
[l recovery summary L
v > |
P Fitter (Place & Route) 00 2 Removal Summary © searc
v » P> Assembler (Generate programming files) 00: B Minimum Pulse Width Summar
v » B Timing Analysis 00:00:11 E Metastability Summary
v » B EDA Netlist Writer 00:00:03 » M Slow 1100mV OC Model
B Edit Settings » M Fast1100mV 85C Model
& Program Device (Open Programmer) » I Fast1100mV 0C Model
EA Multicorner Timing Analysis Suma

> ‘Advanced 1/O Timing . Comp"e Design
» Clock Transfers . . . .
e At this time do not do any pin assignment

® |Quartus Prime Tcl Console . . . .
o e Lookat compilation report at the end of design compile
L *  Open Timequest Timing Analyzer section of the
® C } . . Compilation Report, and click on the Clocks item to select it.
AL (O] |AllA] (A <<Filter=> 88Eind.. | | 88Find Next
7
=|Type 1ID Message

» O Quartus Prime Timing Analyzer was successful. 0 errors, 6 warnings

» : Running Quartus Prime EDA Netlist Writer

o Command: quartus_eda --read_settings_files=off --write_settings_files=off add_three_numbers -c add_three_numbers

i 18236 Number of processors has not been specified which may cause overloading on shared machines. Set the global assignment NUM_PARALLEL_PROCESSORS in your
° © 204019 Generated file add_three_numbers.vho in folder "M:/MARQUETTE/EECE4740_VHDL_FPGA/lectures/lecture9_timing_analysis/examplel_quartus/simulation/activehd
K

E Timing Analyzer - MyMARQUETTE/EECE4740_VHDL_FPGA/lectures/lectured_timing_analysis/example1_quartus/add_three_numbers - add_three_numbers
ile View Netlist Constraints Reports Script Tools Window Help

Set Operating Conditions L1
Clock Name Type Period  Frequency  Rise Fall  Duty Cycle Divide by Multiply by Phase Offset Edge List Edge Shift Inverted Master Source Targets
® Slow 1100mV 85C Model
1 0500 I {clock}
Copy crri+e
Slow 1100mV 0C Model
Select All crisa
Fast 1100mV B5C Model
Undo Sort
Fast 1100mV 0C Model Collapse All
e 2 Expand All
& Timing Analyzer Summary Edit Clack Constraint..
+ M Advanced I/0 Timing Create Setup Slack Histogram
BB Clocks
Remave Clock.
Locate Node »
Tasks CEL
+ ¥ Open Project... =

Netlist Setup

¢ ¥ e s Right-click on the name of the clock signal and select

P Read SDC File

v Tt the command Report Timing ... (In Timequest Ul).

I set Operating Conditions..

Reparts
= I Slack =
1 v
®| A Synopsys Design Constraints File file not found: 'add_three numbers.sdc'. A Synopsys Design Constraints File is required by the Timing Analyzer to get proper ti
] e update_timing_netlist
4 @ No user constrained base clocks found in the design. Calling "derive_clocks -period 1.0"
? |+ @ Deriving Clocks
@ No user constrained clock uncertainty found in the design. Calling "derive_clock_uncertainty”
© Deriving Clock Uncertainty. Please refer to report_sdc in the Timing Analyzer to see clock uncertainties.
b report_clocks -panel_name Clocks
e
o
5 \Cunsute/\ﬂismnj/
g
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[

Set Operating Conditions P@E®
5) Slorer 1100my BSC Model Clock Name Type Period Frequency  Rise  Fall  Duty Cycle Divideby Multi
o 100 0 o 1 cock eﬂa: :.(:DD 1000.0 MHz  0.000  0.500 »
Fast 1100mV B5C Model >
* Click the drop-down arrow in the Fes oomy oo ——— i
From clock item and select the clock ~ wen sa e = =
H EE Timing Analyzer Summar, oclocc |cloc
Slgnal' 4 Advang(ed uz'nmmg ! —
. . . . BB Clocks Fess
* This selection is used to instruct ’ From:
TimeQuest to analyze all paths in the S
example circuit that start and end at
flip-flops that are clocked by the clock L
. Analysistype  Paths
signal. s v ST | P r— "

* Accept all of the other default " e sen S —
selectlol;\s and click on the Report B> Cronte Timing s Recovery - Maimu stack s
Tlmlng utton. P uUpdate Timing Netist removal FARCTY

P Reset Design P
* Default clock constraint is 1 ns e cperaing Concers- D:_“ X —— R
. . hd Slack -

* This command opens the Timequest - S| I St outing L
Graphical User Interface (GUI), as I 4
depicted in next slide. P\ 8 beriting s e base clocks ) Enabie muti comer repart

@ bertving Clack Uncertasnty. piea] | T K
wt report_clocks -panel_name Clocks File options
§ \ Console / | History / -1
11
L Timing Analyzer - M;/MARQUETTE/EECE4T40_VHDL_FPGA/lectures/lecturad_timing_analysis/example 1_quartus/add_three_numbers - add_three_numbers - a x
File View MNetlist Constraints Reports Script Tools Window Help @

&1 Operating Conditions. T
* Slow 1100mV 85C Model
Slow 1100mV 0C Model
Fast 1100mV 85C Model
Fast 1100mV 0C Model
(112

eport
8 Timing Analyzer Summary
B advanced 1O Timing

s \Consa\e‘,’ﬂ \ History /|

onsole

Commandinfa | Summary of Paths
Slack From Node Ta Node

g reg_sumi8]

reg_sumfs]

reg_sumig]

Path #1: Setup slack is -1.030 (VIOLATED)

Launch Clock

Latch Clock
ock

clock

clock

clock

clock

Relationship
1000

Clack Skew
0074

Path #1: Setup slack is -1.030 (VIOLATED)

¢ The slack values in the report are negative, and shown in red, because the timing results fail to meet the
required constraint.

B Clocks Path Summary Statistics Data Path ‘Waveform Extra Fitter information Path Summary Statistics Data Path Waveform Extra Fitter information
* I sewp: clock Property value
" Slow 1100mV 85C Mode |1 From Node reg c[5)
5 2 ToNode reg_sumig] e
= 3 Launch Clock clock P
- 4 Latch Clock clock Laurch Closk L"‘j—
5 DamArival Time 5845
4 * & DataRequired Time 4.815
rasks a@m@ 7 Slack -1.030 [VIOLATED) Jy— _M_\_,_\_,_\_,_\_,_\_
%, Open Project. C = =
Netlst Setup o s X
P Create Timing Netlist
P Read SDC File
P Update Timing Netlist
P Reset Design o
W Set Operating Conditions.. Stack
Reports
| . JTp— ¥
; ;
Z v 2o C1 e For each path in the circuit the slack value represents the difference between the clock period constraint and the
L © Deriving €1
T wreport cloc  path delay
, o heeri-tin e A positive slack means that the delay is smaller than the constraint, and a negative slack represents a delay that
bl L is larger than the constraint.
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Setting Up Timing Constraints for a Design

In TimeQuest GUI, select Constraints->Create Clock, which leads to the Create Clock window
Set the Clock name to clock and the Period to 4.000 ns.

Click the ... button to the right of the Targets field, leading to the Name Finder window.

Click List to show all of the ports in the design.

In the list of ports, highlight clock, which is the clock signal in our circuit, press >, then click OK.
Finally, click the Run button in the Create Clock window to apply the constraint.

To use this clock constraint for all future compilations and timing analysis of this project, we must save
the constraint to a file of the type sdc which stands for Synopsys* Design Constraint.

This file uses an industry standard format for specifying timing constraints.

Select Constraints->Write SDC File... to write all of the currently set constraints (in our case just the one
clock constraint) to an SDC file.

Right-click the report and select Regenerate to re-run the timing analysis using the new 4 ns clock
period constraint.

This analysis results in a positive slack of 1.970 ns.

13
© Create Glock *
e Name Finder
Clock namfj clock
periac: 4000 ns Collection: | get_ports | Filter: |*
jawetorm Siges .
i e Options
Rising: ns
Case-insensitive
Falling: ns
000 200 .00 Hierarchica
e = V| Compatibility mode
Don't everwrite existing clocks on target noties - .
No duplicates
SOC command:  create_clock -name clock -period 2,000
Run cancel Help Haces
B —] List
@ Creste Clock x|
35 matches found 1 selected nime
Clock name: clock
B[7] 4 > | dock
Perlod: 4000 ns ol
|
Waveform edges. | an >>
Rising: o 2 =
[<E)]
Falling: ns
e 040 200 00 | 4l <«
c[sl
Targets: ge_ports {clock)] |
clel
Dot overwrite existing clocks on target nodes | [
50C commane: ate_clock -nameffiock -period 4.000 [get_ports {clock]] ol
sumiol
Run cancel Help sum(1]
- sum[2]
sum[3]
sum[4]
sum[s]
@ Write sDC File X sumis]
sum(7]
SDC file name: add_three_numbers.outsdc sum[g]
sum[9]
v/ Expand <
Tcl command: | -expand "add_three_numbers.outsdc" 5DC command: [get_ports {clock}]
oK Cancel Help oK Cancel Help
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L Timing Analyzer - M:/MARQUETTE/EECE4740_VHDL_FPGA/lectures/lectured_timing_analysis/example 1_quartus/add_three_numbers - add_three_numbers - o x
File View Netlist Constraints Reports Script Tools Window Help Search Intel FPGA. | @
et Operating Conditions T
) Slow 1100mV 85C Model Command info | Summary of Paths

Slow 1100mV 0C Model Slack  From Node To Node Launch Clock  Latch Clock  Relationship  Clock Skew  Data Delay
1 -1030 reg C[5] reg_sum[8] clock clock 1.000 -0074 1.786
Fast 1100mV 85C Model 2 -1.017  reg_cl4] reg_sum[8]  clack clock 1.000 -0.079 1.768
T 3 1012 reg B[]  reg sumlg] clack clock 1.000 -0.071 177
4 1001 reg BIS]  reg sum8] clock clock 1.000 -0.074 1757
. T |5 0981 reg C[5) reg_sum[8]  clock clock 1.000 -0.074 1737
- 6 |-0976 reg Al2]  reg sumls] clock clock 1.000 -0.085 1721
. 7 0973 regC[3]  reg sumg] clack clock 1000 0.071 1732
» A
= 8 0959 reg (Sl regsumi6l clock clock 1.000 -0.063 1.726 =
- F Path #1: Setup slack is -1.030 (VIOLATED) Path #1: Setup slack is -1.030 (VIOLATED)
" Slow 1100mV 85C Mode
Path Summary | Statistics  DataPath  Waveform  Extra Fitter information Path Summary  Staristics  DataPath  Waveform  Extra Fitter information
Property Value
1 From Node reg_C[5]
2 ToNode reg_sum(8]

i *113  Launch Clock clock =
asks #3® 4 Lauh Clock clock
% open Project.. + |5 DataArrivalTime 5845

- Netist Setup 6 Data Required Time 4815
L, B Create Timing Netlist 7 Slack -1.030 (VIOLATED)
v P Read SDC File
P update Timing Netlist
P ResetDesign
' Set Operating Conditions...
 Reports
* I Slack -

0 » =
Ll © Deriving Clock Uncertainty. Please refer to report_sdc in the Timing Analyzer to see clock uncertainties. a
@ e report_clocks -panel_name Clocks
£l e report_timing -from_clock { clock } -to_clock { clock } -setup -npaths 10 detaﬂ full_path -panel_name {Setu clock} -multi_corner
? | » @ Report Timing: Found 10 setup paths (10 violated). Worst case slack is -1.0:

© 10 -1.030
we create_clock -name clock -period 4.000 [get_ports {clock}]
L Overwriting existing clock: clock
™ 3
0
N carste/\ s/

Lﬁmmg Analyzer - M/MARQUETTE/EECEAT40_VHDL FPGA/lectures/lectured_timing_analysis/example1_quartus/add_three_numbers - add_three_numbers - o X
File View MNetist Conswaints Reports Script Tools Window Help search Intel FPGA. | @

€1 Operating Conditions LT

Command Info | Summary of Paths

* Slow 1100mV 85 Model

SR Slack FromNode ToNode  Launch Clock Lawch Clock Relationship  Clock Skew  Data Delay

1 -1030 reg C[5]  reg sumlg] clock clack 1.000 0074 1786
Fast 1100mV 85C Model 2 1017 reg Cl4] reg_sumi8] clock dock 1.000 -0.079 1.768
Fast 1100mV OC Model 3 -1.012  reg B[1] reg_sum{8] clock dock 1.000 -0.071 19711
4 -1001 reg B[5]  reg sumis] clock dock 1.000 -0.074 1757
a@m 5 0981 regcls]  reg sum(8] clock dock 1.000 -0.074 1737
6 -0876 reg A[2] reg_suml[8] clock dock 1.000 -0.085 1721
7 -0873 reg 3]  reg sumlg] clock clock 1.000 -0071 1732
8 0950 |repls] regsumic] _clock dack 1.000 -0.063 1726 _
f— Path #1: Setup slack is -1.030 (VIOLATED) Path #1: Setup slack is -1.030 (VIOLATED)
xpor
Delete Path Summary | Statstics | DamaPath  Waveform  Exwra Firter information Path Summary  Statistics | DamPath | Waveform | Extra Fitter Information
Delete All Property. value

From Node reg c[5)
To Node reg_sum[g]
Launch Clack clock
Latch Clock clock

1
2
Generate in All Corners 3
4

- 5 DamAmivalTime 5845
6
7

rasks. Regenerate All Out of Date
= open prniué Delete All Out of Date

= Metiist Sewp

B Create Timing Netlist

P Read 5DC File

P Update Timing Netlist

Data Required Time 4,815
Slack. -1.030 (VIOLATED)

P Reset Design
[l set Operating Conditions...
Reports
* I Slack -
< » -
® © Deriving Clock Uncertainty. Please refer to report_sdc in the Timing Analyzer to see clock uncertainties. -
@« report_clocks -panel_name Clocks
L) wh report_timing -from_clock { clock } -to_clock { clock } -setup -npaths 10 de(m'l full_path -panel_name {Setup: clock} -multi_corner
7 | + @ Report Timing: Found 10 setup paths (10 violated). Worst case slack is -

< 10 -1.030

w create_clock -name clock -period 4.000 [get_ports {clock}]

4 Overwriting existing clock: clock

s L

Consale

Console




L Timing Analyzer - M/MARQUETTE/EECE4740_VHDL_FPGA/lectures/lectured_timing_analysis/example_quartus/add_three numbers - add_three_numbers &) e

flle View Netist Constaints Reports Script Tools Window Help Py
€1 Operating Conditions LT
® Show 1100MV 85C Model Command Info | Summary of Paths
T Slack  FromNode ToNode Launch Clack Latch Clock Relationship | Clock Skew Data Delay
1 reg C[5]  reg sum(8] clock clock 4000 0074 1786
Fast 1100mv B5C Model 2 1983  reg_Cl4] reg_sumi8]  clock dock 4,000 -0.079 1.768
e T 3 1988 reg B[1] reg_sumi8] clock clock 4000 0071 1771
4 1999 reg B[S]  regsumle] clock clock 4000 0074 1757
eport w@ |5 2019 regcls]  reg sumi8] clock dlock 4000 -0.074 1737
6 2024 reg Al2] reg_suml8] clock cdlock 4000 -0.085 1721
& Timing Analyzer Summary 7 2027 regcl3]  reg sumfe] clock dlock 4000 -0071 1732
- Advanced IO Timing 8 2041 repcls] regsumle] clock clock 4000 -0.063 1726
Setup: clock Path #1: Setup slack is 1.870 Path #1: Setup slack is 1.870
" Slow 1100mV 85¢ Model
Path Summary | Statistics | DawmPath  Waveform  Extra Fiter Information PathSummary | Statistics | DamPath  Waveform  Exra Fitter Information
Property value
= 1 From Node reg_C[5]
2 ToNode reg_sumie]
3 Launch Clock clock 2
brasks $E® 4 Latch Clock clock Launch Clock L"“""’I
b Open Project.. - |5 DamAmivalTime 5845
Netlist Setup 6 DataRequired Time  7.615
7

B Create Timing Netlist Slack 1270 Laten Clook L-w-l

P Read SDC File
P Update Timing Netlist Data Arrival ;{
P Reset Design
[ set Operating Conditions.
Reports
- Slack
4 »

ek create_clock -name clock -period 4.000 [get_ports {clock}]
& Overwriting existing clock: clock
| w update_timing_netlist

? © Deriving Clock Uncertainty. Please refer to report_sdc in the Timing Analyzer to see clock uncertai

i report. t1qu -setup -multi_corner pam name {Setup: :1c:k} ~from_clock [get_clocks { clock }] o c]ock [get_clocks { clock }] -npaths 10 -detail full_path

» © Report Timing: Found 10 setup paths (0 violated). worst case slack is 1.970

<10 1.970

™
2l : 3
E\ console /\ History |
o\ N ———
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Setting Up Timing Constraints for a Design —
then, Recompile Design

* Close TimeQuest GUI
* Edit settings to include .sdc constraints file.

* In Quartus, recompile the design to see the effect of the new timing constraint on the
compilation results.

* Then, follow the steps described previously to perform a new timing analysis using
TimeQuest.

* The 4 ns timing constraint will cause the Quartus Prime optimization algorithms to
make different decisions from those made when the (default) 1 ns constraint was
used.

* In particular, the optimization algorithms will likely take less time to execute, because
once the generated circuit has sufficient positive slack to meet the constraint, the
algorithms can terminate.

* Next slides shows the results of timing analysis, with a positive slack of 1.734 ns.
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>
hinelFPGA | @
Settings - add_three_numbers - o x
1= d | nffie) add_three_numbers
roject Navigator Files - Category: Device/Board... P Catalog LI
- Files General Timing Analyz: n x| =
™ exampletvhd E:‘:;m; Specify Timing Analyzer options. = & insualled I:
- ~ Project Director
IP Settings 5D files to include in the project d i
1P catalog Search Location: Mo Selection
Design Templates ~ Library
~ Operating Setings and Conditi Eile name: - Add + Basic Funclions
Voltage
Jrasks Compilation > =9@® }? Temperawre - x b DSP
Task Time *| 18 = Compilation Process Settings File Name Type ¥ Interface Protacols
v |~ b compile Design - 19 Incremental Compilation 2dd... Synopsys Design Constrains Flle * Memory Interfaces and Controllers
. 20 L] |~ EDA Tool Settings Down ¥ Processors and Peripherals
v + P Analysis & Synthesis 00:00118 g% Design Entry/Synthesis + University Program
v ¥ P Fitter (Place & Route) 00:01:02 53 4 ?'mft\r“:z::ﬂ @ Search for Partner 1P
v + P Assembler (Generate programming files) 00:00:13 24
25 e | Compiler Settings
v ~ P Timing Analysis 00:00:10 % VHDL Input
M Edit Settings 27 Verilog HOL Input
- & 28 Default Parameters
View Report 29 Tiring Analyzer ¥ Enable Ad) Report worst-case paths during compilation
e Timing Analyzer 30 [ Assembler " "
31 Tel Seript File for customizing reports during compilation
v + P EDA Netlist Writer 00:00:03 32 | Design Assistant
L signal Tap Logic Analyzer .
B Edit senings 33 Icl Script File name: | -
- £ ~ 34 £ | Logic Analyzer Interface
ower Analyzer Settings un default timing analysis re running custom s i
< DI | | Power Analyzer Setti V| Run default timi lysis befo i g add.
® |Quartus Prime Tcl Console SSN Analyzer
@ |w Metastability analysis
9
7 . Synchronizer identification: | Auto M 0
|
= L. ]
@ (AL (O & A (AT q
3l {
= Type ID Message ) | Assoclates a Synopsys Design Constraint File (sdc) with this project. )
[ Command: quartus_eda --read_settings_filesi
4 18236 Number of processors has not been specifiel in your QSF to an appropriate va
© 204019 Generated file add_three_numbers.vho in fo| ctivehd for EDA simulation to:
Quartus Prime EDA Netlist writer was succef
: w
© 293000 Quartus Prime Full Compilation was success| I 3 Buy Sofware oK Cancel Apply Help
Bl ,
2 System | Processing (121)
iming Analyzer - ) N lectures/lecture_timing_analysisfexamplel_quartus/add_three_numbers - add_three_numbers -
Timing Analyzer - MyMARQUETTE/EECEAT40_VHDL FPGA/lectures/lectured_t lysis/ le?_quartus/add_t bers - add_th be o X

File View MNetist Conswaints Reports Seript Tools Window Help
et Operating Conditions (T

Command Infa

Summary of Paths

& Slow 1100mV 85 Model

slack FromMNode ToNode  LaunchClock Lauch Clock Relationship Clock Skew Dara Delay =
Slow 1100mV 0C Model
1 1734 reg Al1]  reg sum(8] clock clock 4000 -0072 2024
Fast 1100mV 85C Model 2 1740  reg B2 reg_sum(8] clock clock 4.000 -0.083 2007
Fast 1100mV 0C Model 3 1700  reg A1) reg_sum(B] clock clock 4.000 -0072 1.968
4 1796 reg@l2]  regsumls] clock clock 4000 -0.083 1951
— w@ 5 1799 reg8(2)  regsum(s] clock clock 4000 -0.083 1948
= Timing Analyzer 5 . 6 1807 reg ANl reg_sumiB] clock clock 4000 -0072 1951
IMing Analyzer SUMMmAny | |7 1824 reg A[1]  reg sum(4] clock clock 4,000 -0072 1034
+ W advanced |/O Timing 8 1830 reg 82]  regsum(4] clock clock 4000 0083 1917 i
B sDC File List P— e . — —n -
B8 Clocks. Path #1: Setup slack is 1.734 Path #1: Setup slack is 1.734
= I Setup: clock N
Path Summary | Statistics  DataPath  Waveform  Extra Fitter Information PathSummary | Statistics  DataPath  Waveform  Exira Fitter Information
" Slow 1100mV 85¢ Mo
B . Property Value
1 From Node reg_Al1]
2 ToNode reg_sum(g]
F 3 Launch Clock clock 2
Tasks f@® 4 Lawh Clock clock Lanch Clock l“"""I
v ™ Open Project.. + 5 DamAmivalTime 6088
= Netiist Setup 6 Data Required Time  7.822 1
v P Create Timing Netlist 7 Slack 1734 Laten Clock l-‘ml
v P Read SDC File
v P Update Timing Netlist oata werival X
P Reset Design
W Set Operating Conditions...
I Reports
- P Slack v B
. r Slack, L 173 ns -
®|  © Reading SOC File: 'add_three_numbers.out.sdc' -
L] wt update_timing netlist
% @ The following assignments are ignored by the derive_clock_uncertainty command
? w report_clocks -panel_name Clocks
wr report_timing -from_clock { clock } -to_clock { clock } -setup -npaths 10 -detail path_and_clock -panel_name {Setup: clock} -multi_corner
+ © Report Timing: Found 10 setup paths (0 violated). worst case slack is 1.734
© 10 1.734
o =
2 ¥
- { Histon
& \ console ¥
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Scenario #2

Setting Timing Constraints by
Directly Editing

File




#**************************************************************

# Time Information

#**************************************************************

set_time format -unit ns -decimal_places 3

#**************************************************************

# Create Clock

#**************************************************************

create_clock -name {clock} -period 4.000 -waveform { 0.000 2.000 } [get_ports {clock}]

23

23
Resources
* Quartus Prime Timing Analyzer Cookbook (27 pages)
* https://www.intel.com/content/dam/www/programmable/us/en/pdfs/litera
ture/manual/mnl timequest cookbook.pdf
* SDC Basics
* https://www.vlisi-expert.com/2011/02/synopsys-design-constraints-sdc-
basics.html
* SDC Commands
* https://docs.verilogtorouting.org/en/latest/vpr/sdc_commands/
24
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https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/manual/mnl_timequest_cookbook.pdf
https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/manual/mnl_timequest_cookbook.pdf
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Scenario #3

3 Quartus 4+ ADOUIETTE EECEAT A0 \ILIDL D) . — PS— P ————
Fle Edit = | example3_quartus
Home Share View
Ord ;
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