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발표자
프레젠테이션 노트
TimeQuest Class changes: 

Screen shot updates on slide 17, 18, 40, 46, 72, 75, 87-89

Changes from the ILT Course Status spreadsheet:
Resolved combinatorial and combinational issues on slides 8, 29, 137, 138, 141, 217 and 218
Changed the definitions of recovery and removal to the amount of time async signal can be “de-asserted” from “remain active”
Slide 112. Fixed the missing \ after –edge argument
Added the missing relationship to the source for the generated clocks in slide 202.
Showed how to set tcl variables in the DDR example.
Created the formula summary sheets at the end of synchronous and source synchronous I/O sections.
 Removed the dual port FIFO example from the actual lecture and moved it to appendix.
To be more consistent with the rest of the presentation, [get_pors{datain}] has been added to slide 231.
Slide 103, fixed the precedence of constraints: latest always overwrite the earliest (except for name conflict).
 Changed the error in the lab manual exercise 2 step 2 # 5 (just a screen shot update).

Other notable changes:
Changed slide 12 – behavior only affects 90 nm and older devices
Removed slide 37 – redundant slide on entering constraints.
Removed slide 47 – no need to mention 3rd party TA tool support in TimeQuest class
Changed slide 61 – to illustrate the fact that virtual clocks need to be used for synchronous I/O constraints
Removed slide 62 – the one that stated virtual clock only need to be defined if the two clock sources are different. 
Removed slide 94 – redundant slide that again shows how to enter constraints
Changed slide 95 – changed the weird almost-asymmetrical clock to just a regular clock with a phase offset.
 Changed slide 100 – Removed “clock inversions automatically detected unless derived from more complex logic structures”.
 Changed slide 131 – Added the fact that CCPP might increase compilation time.  
 Changed slide 146, 147 – switched the order of the arguments around
 Changed slide 154 – Added virtual clock assignments
 Changed slide 155 – Feature no longer applicable for 65 nm and newer devices
 Changed slide 170 – Removed the overly obvious “negative slacks show up red”
 Changed slide 205 – Use “report_exception” to report false paths instead
 Changed slide 208 – From exercise 4 to exercise 5 (as exercise 3 is now split into two).
 Removed slide 222 – As it is redundant now.
 Removed slide 227 
 Changed slide 231 – To include virtual clock constraints and add tcl variables.

Note: the above page # (and the page # in the spreadsheet) are based on the 9.0 version of the class.

Fixes after the review:
Remove slide 40 and 41 (the original two slides covering metastability analysis) as they did not fully explain the concept and broke the flow of the section. Furthermore, they are probably better suited for the optimization class.
Extended the waveform for slide 97. The edge shifting one was a bit hard to see. 
Removed the –reference_pin arguments from the I/O constraints (they are not the recommended way to constrain I/Os). From slide 130, 132 and 136.
Make the targeted clocks more explicit in the SS I/O summary page. From “virtual clock” and “derived clock” to “virtual input clock” and “generated clock on FPGA output port”. Slide 154
Slide 184: Mentioned that with just one –group argument, analysis of that group from ALL other groups are cut.
Moved absolute delays and set_max_skew slides back to the actual presentation from the appendix section.



Design Verification

m Most PLD development time is spent verifying
your design

m Verification includes
— Timing analysis
— Simulation (internal & system-level)
— Formal verification
— Power analysis
— Signal integrity analysis
— In-system testing
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Quartus Il Software Support

m Quartus® Il software provides features to aid &
accelerate the verification process

m TimeQuest Timing Analyzer (TA)

m Quartus Il Simulator and 3'-party support*
m PowerPlay Power Analyzer*

m Debugging tools (in-system testing)*

*These topics are covered in the “Quartus Il Software Design Series: Verification” course
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Other Quartus Il Design Series courses

m Quartus Il Software Design Series: Foundation

— Project creation and management

— Design entry methods and tools

-~ Compilation and compilation results analysis

— Creating and editing settings and assignments

— 1/0O planning and management

— Introduction to timing analysis with the TimeQuest timing analyzer

m  Quartus Il Software Design Series: Verification
— Basic design simulation with ModelSim-Altera
— Power analysis
— Debugging solutions

m Quartus Il Software Design Series: Optimization

— Incremental compilation
— Quartus Il optimization features & techniques
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Objectives

m Display a complete understanding of timing
analysis

m Build SDC files for constraining PLD designs

m Verify timing on simple & complex designs using
TimeQuest TA
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Class Agenda

TimeQuest basics

Timing analysis basics
— Exercise 1l

TimeQuest reporting

Clock constraints
— Exercise 2

m  Synchronous I/O constraints
— Exercise 3

m  Source Synchronous I/O constraints
— Exercise 4

Constraining asynchronous signals
Timing exceptions
— False paths

— Multicycle constraints
— Exercise 5
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How does timing verification work?

m Every device path in design must be analyzed with respect to timing

specifications/requirements
— Catch timing-related errors faster and easier than gate-level simulation & board testing

m Designer must enter timing requirements & exceptions

— Used to guide fitter during placement & routing
— Used to compare against actual results
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Quartus® Il Software Design Series:
Timing Analysis

TimeQuest Basics

© 2010 Altera Corporation—Confidentia


발표자
프레젠테이션 노트
TimeQuest Class changes: 

Screen shot updates on slide 17, 18, 40, 46, 72, 75, 87-89

Changes from the ILT Course Status spreadsheet:
Resolved combinatorial and combinational issues on slides 8, 29, 137, 138, 141, 217 and 218
Changed the definitions of recovery and removal to the amount of time async signal can be “de-asserted” from “remain active”
Slide 112. Fixed the missing \ after –edge argument
Added the missing relationship to the source for the generated clocks in slide 202.
Showed how to set tcl variables in the DDR example.
Created the formula summary sheets at the end of synchronous and source synchronous I/O sections.
 Removed the dual port FIFO example from the actual lecture and moved it to appendix.
To be more consistent with the rest of the presentation, [get_pors{datain}] has been added to slide 231.
Slide 103, fixed the precedence of constraints: latest always overwrite the earliest (except for name conflict).
 Changed the error in the lab manual exercise 2 step 2 # 5 (just a screen shot update).

Other notable changes:
Changed slide 12 – behavior only affects 90 nm and older devices
Removed slide 37 – redundant slide on entering constraints.
Removed slide 47 – no need to mention 3rd party TA tool support in TimeQuest class
Changed slide 61 – to illustrate the fact that virtual clocks need to be used for synchronous I/O constraints
Removed slide 62 – the one that stated virtual clock only need to be defined if the two clock sources are different. 
Removed slide 94 – redundant slide that again shows how to enter constraints
Changed slide 95 – changed the weird almost-asymmetrical clock to just a regular clock with a phase offset.
 Changed slide 100 – Removed “clock inversions automatically detected unless derived from more complex logic structures”.
 Changed slide 131 – Added the fact that CCPP might increase compilation time.  
 Changed slide 146, 147 – switched the order of the arguments around
 Changed slide 154 – Added virtual clock assignments
 Changed slide 155 – Feature no longer applicable for 65 nm and newer devices
 Changed slide 170 – Removed the overly obvious “negative slacks show up red”
 Changed slide 205 – Use “report_exception” to report false paths instead
 Changed slide 208 – From exercise 4 to exercise 5 (as exercise 3 is now split into two).
 Removed slide 222 – As it is redundant now.
 Removed slide 227 
 Changed slide 231 – To include virtual clock constraints and add tcl variables.

Note: the above page # (and the page # in the spreadsheet) are based on the 9.0 version of the class.

Fixes after the review:
Remove slide 40 and 41 (the original two slides covering metastability analysis) as they did not fully explain the concept and broke the flow of the section. Furthermore, they are probably better suited for the optimization class.
Extended the waveform for slide 97. The edge shifting one was a bit hard to see. 
Removed the –reference_pin arguments from the I/O constraints (they are not the recommended way to constrain I/Os). From slide 130, 132 and 136.
Make the targeted clocks more explicit in the SS I/O summary page. From “virtual clock” and “derived clock” to “virtual input clock” and “generated clock on FPGA output port”. Slide 154
Slide 184: Mentioned that with just one –group argument, analysis of that group from ALL other groups are cut.
Moved absolute delays and set_max_skew slides back to the actual presentation from the appendix section.



Timing Analysis Agenda

B TimeQuest basICS <
m Timing analysis basics

m Timing reports

m Timing constraints

m Example application
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발표자
프레젠테이션 노트
This section is provided as a quick review.  The idea is that the students have already attended the Quartus II training showing how to use TimeQuest.  If they have not, then you can refer to the detailed slides in the Appendix.


TimeQuest Timing Analyzer
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GUI i) 1nfo: Report Timing: Found 10 setup paths (0 wiolated). worst case slack 15 1.045
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발표자
프레젠테이션 노트
The TimeQuest timing analyzer tool enables Quartus II users to perform a thorough and sophisticated static timing analysis of high-performance FPGA designs. TimeQuest timing analyzer delivers many benefits to the Quartus II software user. 
Native SDC support - Enables users to adopt a powerful industry-standard timing analysis methodology and to achieve a higher degree of productivity due to the use (and re-use) of SDC, TCL-based scripts.
Fast on-demand and interactive data reporting - Saves designers’ time, and enables users to request more detailed timing analysis only on the paths of interest. TimeQuest’s fast on-demand data reporting is complemented by a powerful GUI that reports the timing analysis data in an intuitive, easy to understand graphical format, further enhancing the users’ productivity.
Small memory footprint - Enables design teams to maximize their investment in 32bits architecture computer resources as the densities of FPGAs increase.
TimeQuest timing analyzer has the built-in controls necessary to automatically account for on-chip variation, and to account for rise/fall timing characteristics. 


Opening the TimeQuest Interface

¥

Toolbar button £
Tools menu
Tasks window

Stand-alone mode
— quartus_staw

Command line

%', Quartus Il - C:/altera_trn/Quartus_|I_Software_Design_Series_Foundation/QIIF7_2/E
@ File Edit %iew Project Assignments Processing BEEEEN Window  Help

[ = ﬁ % pip EDA Simulation Tool k ?
Run EDA Timing Analysis Tool

Project Navigator - = @ [
E ntity
Coclone |- EFZ2C5F256C5

G- 2 pipemult

E Launch Design Space Explorer
¥

'E_!} TimeQuest Timing Analyzer

@]@ﬂ@ﬁ]@n%‘

Advisars k
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Quartus Settings File (QSF)

m SDC constraints are not stored in QSF

m For 90nm and older devices, TimeQuest TA uses script to
convert QSF timing assignments to SDC

— TimeQuest Constraints menu
— Done automatically if no SDC file exists when first opening timing analyzer

Quartus Il X

L] E Mo S0 files were Found in the Quarkus Settings File and Filbref . sdc doesn't exist. \Would wou like ko generate an S0 File from the Quartus Settings File?
[ ]

Yes Mo |

m See Quartus Il Handbook chapter, Switching to the
TimeQuest Timing Analyzer for detalls

— Differences between Classic Timing Analyzer and TimeQuest TA
— Details on conversion utility

m Online training also available
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발표자
프레젠테이션 노트
[dcl]: Keep in mind that this is only applicable to 90nm (and older) devices. For 65 nm devices, such as Cyclone III, it does not give such a warning.
One important thing to note about sdc constraints is that they are not stored in the project’s qsf file.  They are only stored in the SDC file that we’ve been talking about so far.  It is possible, though, to take timing constraints that were in the qsf file and convert them into sdc constraints to create a new sdc file.  This is done if you have a project that was using the classic timing analyzer and you want to start using tq.  When you first start tq with such a project or any project that does not include an sdc file, you’ll see the dialog box shown here.  If you click yes, any timing constraints contained in the qsf file will be converted to sdc and stored in a new sdc file.  If you click no, you start from scratch.  You’ll need to create a new sdc file with new sdc constraints for the project.  For the lab exercises and in general, you’ll want to click no unless you have a lot of timing constraints set up in the qsf for use by the classic timing analyzer.  If you are moving a project from using classic to using tq, I recommend checking out the switching to tq timing analyzer chapter in the qii handbook as well as the online training linked here.  These resources explain the differences between the classic timing analyzer and tq and provide more information about how timing constraints stored in the qsf file get converted and placed in an sdc file.

ftp://ftp.altera.com�

TimeQuest GUI

Menu access to all TimeQuest features

Y[ LOP - LOpP

T 1= 1|

G-

TimeQuest Timing Analyzer Summa
% Advanced 1/0 Ti?ning & " e (| ST e
% SDC File List Launch Clock |Latch Clock |Relationship |Clock Skew &
ES Summary (Setup) ] ¥ rated JLEDATAA_ J : ]
o 2 [1.010 |a_regtwol8] |..m_multlpm_muk_componentimult_mfa-auto_genertedmac_mukt1~0BSERVABLEDATAA_REGOUTS | dlk 1 clk_x2 3500 0.231
3 [1.015 |a_regtwo[3] |..m_muttipm_mult_componertimutt_mfq:auto_generstedimac_mutt1~0OBSERVABLEDATAA_REGOUTS |clk_x1 clk_x2 3.500 0.231
4 [1.109 |a_regtwo[4] |..m_muttipm_mult_componertimutt_mfq:auto_generstedimac_mutt1"OBSERVABLEDATAA REGOUTS |clk_x1 clk_x2 3.500 -0.231
5 11143 |a_regtwo[0] |..m_multipm_mukt_componentimult_mfg:auto_genemtedimac_mutt1~0BSERVABLEDATAA_REGOUTO |clk_x1 clk_x2 3.500 0.231
Re O rt Pane 6 [1.148 |a_regtwo[1] |..m_multipm_mult_componentimult_mfg:auto_generstedimac_mutt1~OBSERVABLEDATAA_REGOUTT |clk_x1 clk_x2 3.500 0231
p 7 [1.158 |a_regtwo[5] |..m_muttipm_mult_componertimutt_mfq:auto_generstedimac_mult1~OBSERVABLEDATAA_REGOUTS |clk_x1 clk_x2 3 500 0231
SI 1.320 |y_regtwo[4] |..m_multipm_muk_componentimutt_mfq:auto_generated il D E L L L C LT LR DSl T (el ] clk_x2 7.000 -0.208 _ILI
4 | | »
et s e sack £ 0527 View Pane |
T E x| FPathSummar | Statisties Data Path | wavefom | Path Summary | Statistics | Data Path Wavefom |
% Report Metastability Data al Pat!
iy Diagnostic Total Iner RF Type Fanout Location
i Report Clocks 1 0.000 0.000
8 Report Clock Transfers 2 [ = 0247 0247 -
ort ;IBEonzhalned Paths 3 0247 0227 R Launch Clock Launcﬂ L
Ta.S kS Pane 2: lgnored Constraints 41052382 2145 3.9ins
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E 43 Custom Reports 7 1519 1073 |FF IC 1 LCCOMB_X21_ Latch Clack J | Latch r
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-] Report Net Timing Total Iner RF Type Fanout Location
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* Info: Reading SDC File: '"top.sdc’ ;l

Info: Clock uncertainty calculation is delayed until the next update_timing_netlist call
update_timing_netlist

Info: Deriving Clock Uncertainty Console Pane JI |

o
El warning: PLL cross checking found inconsistent PLL clock settings:

5 create_timing_summary -setup -panel_name “"Summary (Setup)"™ LI
4 Histar

For Help, press F1 Ready NUM -z
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Tasks Pane

m Provides quick
access to common

operations

— Command execution
— Report generation

m Executes most

commands with

Double-click to

execute any command

default settings

m Use menus for non-
default settings
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v [E Open Project ..
3] Netlist Setup

p Create Timing Metlist
# Read SDC File
# Update Timing Netlist

a Reports
El-£5 Slack

B5 Report Setup Summary

E% Report Hold Summary

B% Report Recovery Summary
% Report Removal Summary
£% Report Minimum Pulse Width

El-4+3 Datasheet

; % Report Fmax Summany

LB Report Datashest

B3 Device Specific

-E Report TCCS
-E Report RSKM
-E Report DDR

B Report Metastability

El-£5 Diagnostic

B Report Clocks

- Report Clock Transfers
B3 Report Unconstrained Paths
% Report SDC

B Report Ignored Constraints
B Check Timing

B Report Partitions

El-£5 Custom Reports

-] Report Timing...

-] Report Minimum Pulse Width...
:| Report False Path...

:l Report Path. .

:| Report Exceptions...

-] Report Bottlenecks...

-] Report Net Timing...

-[] Create Slack Histogram...

-5 Macros

B Report Al Summaries
B Report Top Failing Paths
- Report Al /0 Timings
B Report All Core Timings
B Create All Clock Histograms

] white SDC File...
P Reset Design
[ Set Operating Conditions...



Report Pane

m Displays list of

B Timeluest Timing Analyzer Summary g ene rate d e p (0] I’tS
e currently available for
% Surmnrnary [Hold) " "
= 'ﬁ Unconztrained Paths VIeWIng
, ..... g glncingtraineg Faths Summary — Reports generated by Tasks
e ock status summmary
B)'_" IRepart Timing pane
j — Reports generated using
/ report commands

Highlight r'eport to see
detail in View window
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.

Viewing Multiple Reports

Command Info Summary of Paths |

Slack | From Mode To Mode Launch Clock |Latch Gl ' —
i Click & drag ‘+’ sign
2 1010 | a_regtwols] A REGOUTE | clk_x1 clk_xz to divide view pane
3 |1.015 |a_regiwo[d] L& _REGOUT3 |clk_x1 k2| into multiple windows
4 11109 |a_regtvop LA _REGOUTE | clk_x1 Elk_x2
5 (1143 |a_regtwol0) LA REGOUTD | clk_x1 clk_xZ 3.500 -0.231 1.929
B |1.148 |a_ragtwoll] LA _REGOUTT | clk_x1 clk_x? 3.500 -0.231 1.924

Fath #1: Setup slack is 0.927

Path 5ummary| Statistics Data Path |Waueﬂ:|rm
Total [ncr RF Type Fanout Lo+
1 0.000 0.000
£ | & 0.247 0.247
3 L 0.247 0.247 |R _ILI
4] | v
Total [ncr RF Type Fanout Local
1 3.500 3.500
g | B 35916 0016
3 - 3516 0.016 |R
4 3496 -0.020
3 3.318 -0177 uTsu 1 DSPh
4| ]

Path #1: Setup slack is 0.927

Path Summary | Statistics | Data Path Wauefurml

Latch Clock

Data Arrival

Launch Clock La””':hJ
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발표자
프레젠테이션 노트
[dcl]: Updated screen shot


.

Viewing Multip

Repart Timing

Command Info  Summary of Paths |

e Reports Example

Fram Made

View pane split into two windows

TETICTT = TOT T

1 I a, 2 _.ult_component|m { BLEDA EGOUTZ 0.23

2l 1.010 |a_reghwalf _ult_componentjmult_mfg:auto_generated|mac_multl~OBSERYABLEDATAA_REGOUTE | clk_x1 clk_=Z 3.500 -0.231 2.062
3 1.015 |a_reghyal3] _.ult_componentmult_mfg:auto_generated|mac_mulll~OBSERYABLEDATAA_REGOUTS | clk_x1 clk_=2 3.500 -0.231 2.057
4 1109 |a_reghtwald] . Ut_companentmult_mfg:auto_generated|mac_multl~OBSERVAELEDATAA_REGOUTS |clk_x1 clk_=2 3.500 -0.23 1.963
3 1143 | a_regtwold] . Uit_component|mult_mfog:auto_generated|mac_multl~OBSERYAELEDATAS_REGOUTO |clk_x1 clk_x2 3.500 -0.231 1.929
Fi 1148 a_ranhunl1] ult_comnonantimult mfreautn neneratedimar moltl~CORSFRWARI FNATAS REGTUTT [elk wl rlk W 3500 -N 231 1974

Path Summary' Statistics Data Path |Wavef0rm

Fath #1: Setup slack is

Path Summary | Statistics | Data Path Waveforml

0.01 ns

Launch Clock  Launch

Use Target Pane button to
force a selected report to

appear in a pane

[
Latch Clock

Lated

Data Arrival

—

Total Incr RF Type Fanout Location Element *

1 0.000 0.000 ...edge time
2 | B 0247 0.247 clock path
3 L0247 0z47 |R ..ok delay
4 | B 2332 2143 data path

5 i 0446 0,139 uTco 1 FF_%13_v4_N3 a_regtwo[?]

Highlight window, then Elnert

. . . -.BOfe fime
highlight report in Reports pane [z
. ..ork delay

you would like to appear there | ncsrany

T T T : . — REGOUT?

Slack Histogram {c

150
125
100
75
50

Edges

25

0546

1.102

1.358

1614

1.870
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2126
2382

2538

2894

| §

Drag bars to edges
to remove splits

4.430

4 536

4942

5.198

5454

5710

5966


발표자
프레젠테이션 노트
[dcl]: Updated screen shot


Console pane

m Allows direct entry and execution of SDC & Tcl
commands

— Displays equivalent of command executed by GUI

m Displays TimeQuest output messages

m History tab records all executed SDC & Tcl commands
— Copy & paste to create scripts or SDC files

r'-.l[:unsulel.-'-'.l Hiztom I.-"

4

3d tols
is | = jp
40 =
41 tols
42 ,1',.*'
47 =
43 tol=
49 tols
4

report_timing -from_clock clk_cons -setup -npaths 100 -detail path_only -panel_name {Report Timingl ~
Info: Report Timing: Found 100 setup paths (0 wiolated). YWorst case slack 1s 4.062

100 4,062

report_timing -from_clock clk_cons -setup -npaths 100 -detail summary -panel_name {Report Timing Suw
Info: Report Timing: Found 100 setup paths {0 wiolated). Worst case slack 1s 4.0&62

100 4.0682

report_min_pulse_width -nworst 100 -panel_name "Minimum Pulse Width"
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SDC File Editor = Quartus |l Text Editor

TimeQuest File menu = New/Open SDC File

m Use Quartus Il Quartus Il File menu = New = Other Files |

s Quartus Il - C:}

e d ito r to C re ate File Edit View Project Tools Mindow
B 2 ~
. 3G
and/or edlt SDC M 3'? =#**************************************************************
an 3 # Create Clock
b 39 #**************************************************************
.. 40
- S DC ed Itl ng . 41 createlchock -name {clkl} -period 6.000 -waveform { 0.000 3.000 } [get_ports {clkl}] -add
E¥ treate_clock [-add] [-name <cock_name =] -period <values [-waveform <edge_list>] [<targets:=]
43 -add: Adds clock to 2 node with an existing clock
. = 44  [Egraaws TAME <clock_namez=: Clock name of the created clock
| -period <value=: Speed of the clock in terms of clock period
u n I q u e fe atu res A 43 # Set 1 waveform <edge_list=: List of edge values
% 46 #wwwE % otargets>! List or collection of targgts
= = 47 T
for SdC fl IeS A 45 get_input_delay -add delay -mgax -clock [get_clocks {clklr] 3.2Z50 [get_ports {datasa[1]}]
( . % 49 set_input_delay -add delay -gin -clock [get_clocks {clkl}i] 1.750 [get_ports {dataza[l]}]
50 get_input_delay -add delay -fax -clock [get_clocks {clklr] 3.2Z250 [get_ports {datasa[3]}]
_ Access to G UI dlalog 0 51 set_input_delay -add delay -fpin -clock [get_clocks {clklr] 1.750 [get ports {data=a[3]}]
'ﬁ 5z get_input delay -add delay -frax -clock [get_clocks {clkl}] 2.500 [get_ports {wraddres=[0]}]
. 53 set input delay -add delay —nin -clock [get clocks {clkli] 1.000 [get ports {wraddress[0] )]
boxes for Constralnt b@ 54 set:input:delay —add:delay —oax —-clock [get:clocks {olkll] Z2.500 [get:pm:ts {wraddres=[1] }]
. E& set_input_delay -add delay qmin -clock [get_clocks {clkl}i] 1.000 [get_ports {wraddress[1]}]
entry (Ed It : Insert 32; =13 get_input_delay -add delay qmax -clock [get_clocks {eclkl}l]  2.500 [get_ports {wraddress[2]}]
. b 57 get_input_delay -add delay fmin -clock [get_clocks {clkl}] 1.000 [get_ports {wraddress[2]}]
Constral nt) 55 get_input_delay -add delay pmax -clock [get_clocks {clkl}] 2.500 [get_ports {wraddress[3]}]
59 get_input_delay -add delay fmin -clock [get_clocks {clkl}] 1.000 [get_ports {wraddress[3]}]
. — [=10] get_input_delay -add delay fmax -clock [get_clocks {clkl}] 2.500 [get_ports {wren}]
— Syntax COIOrIng — g1 set_input delay -add delay fmin -clock [get clocks {clkl}] 1.000 [get ports {wren}]
= B2 get_input_delay -add delay [-max -clock [get_clocks {clkl}] 2.500 [get_ports {rdaddress[4]}]
= w3 B3 set input delay -add delay[-wmin -clock [get clocks {clkl}l] 1.000 [get ports {rdaddres=s[4]}]
- TOOItIp Syntax help = 54 set:input:delay —add:delay -max -clock [get:clocks felkllr] 2.500 [get:ports {wraddress[4] 1]
55 get_input_delay -add delay]-win -clock [get_clocks {olkl}] 1.000 [get_ports {wraddress[4]}]
_ SDC tem IateS BE& zet_input delay -add delay| -wax -clock [get_clocks {clkl}] 2.500 [get_ports {rdaddres=[0]}]
p 57 set_input_delay -add delay -win -clock [get_clocks {clkl}i] 1.000 [get_ports {rdaddress[0]}] s
JFor Help, press FL Ln41, Col2

Place cursor over
command to see tooltip
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SDC File Editor (cont.)
Construct an SDC file using

TimeQuest graphical Cockrome [
constraint creation tools Period fosos e

“Wawveform edges

Rizing: ng

-C: i i i Falling: ns
Quartus Il - C:faltera_trnfQuartus_II_Software_Design_Series Foundatio g 0.0 500 1000
File B8 View Project Tools  SWindow
@ Targets: |[93t_|30lt8 felk}] J
SOC command: |create_clock -periad 10,000 -name clk [get_ports {clk}]
Paste Chriy Irsert Cancel | Help |

Select Al Chrl+A

Go Ta... Chrl+G

Increase Indent
Decrease Indent

Insert File..,

e Quartus Il - C:/aliera_trnfQuartus_II_Sr Aware_Design_Series_Foundationf/QIIF7_2/Ex6/Sche
File Edit ‘iews Project Tools  window

Create Generated Clock, .,

261 Toggle Bookmark. ChrHF2
Seg Set Clock Latency. .. ”

Jump To Mext Bookmark. Fz =et Clack Uncartaint 1 Eecreate clock —period 10.000 -name clk [get_ports {clkll]
ab Jump To Previous Bookmark  Shift+F2 Set Clock Groups .. Ao

Clear All Bookmarks Chrl4-Shift+F2
Remowe Clock..,

s Replace Tabs with Spaces Set Tnput Delay

= Set Output Delay. ..
2 Set Fale Path... Constraints inserted at
Set Multicycls Path. .. o
St Maxirum Delay... Cursor |Ocat|0n
Inserts a create_clock SOC command St Minimum Delay. ..
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SDC Templates

o

m Quickly add customized constraint templates

Insert Template

2:1 Clock, Musing

Estermally Swatched Clock Caon
PLL Clock Switchower

System Synchronous Input Cor
Spstern Synchronous Output C Save User Template
t5U, tH, and tCO Congtraints
Multicycle Clock-to-Clock,

template.

Multicycle Clock-to-Register

Toolbar button or Edit menu

‘Y'ou made changes to an Altera-provided template, howewver pou cannot zave changes
to the terplate. If you want to save the changes. you can save the template as a user

Language templates: Presview:
- Tirneluest ~ B # Create the source clock
o create_clock -period __period -narme __sourceClock [get_ports _ port]
sDC Eu:umntuands B # Create the destination clock
+- Collections create_clock -period _period -narme _ destinationClock [get_ports _ port]
+- Clocks B # Set a multicycle exception from a source register clocked by _sourceClock
+|- Clock Attributes # to a destination register __destinationRegisterInputPin
+- 140 Delays set_multicycle_path -from [get_clocks _ sourceClock] -to [get_pins __ destinationRegisterInpu
+- Excephions
—I- Scripting
B azsic Muli-Corner Signoff (3 2 . . . .
S SDC " Cookbook” templates Preview window: edit
Create Base Clocks and PLL C from TImeQueSt TA Onllne before inserting & save
Create Base Clocks Manually ¢ Resource Center
Create Base Clocks Manually ¢ as user tem p I ate

Falze Path Clock-to-Clock

szer template name: my_sde_template]

Falze Path Clock-to-Reg)
JTAG Signg

o]

Cancel |

| Ingert | Cloze |
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Basic Steps to Using TimeQuest TA

1. Generate timing netlist

2. Enter SDC constraints
a. Create and/or read in SDC file (recommended method)

or
b. Constrain design directly in console

3. Update timing netlist
4. Generate timing reports
5. Save timing constraints (optional)
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1) Generate Timing Netlist

m Create a timing netlist (i.e. database) based on compilation results

operating temperature) timing models

etc.)
m [0 execute:

Create Timing Netlist

Input netlst
{# Post-fit

" Post-map

Netlist menu

Delay model

f*  Slow corner

" Fast corner
[ Zem|C delaps

L1

Post-synthesis (mapping) or post-fit (if design already fully compiled)
Worst-case (slow; maximum operating temperature), best-case (fast; minimum

Set custom operating conditions (65 nm technology devices; military; industrial,

Tasks pane

Speed grade:

Tel command:

create_timing_netlist -model slow

ak.

Eam& Help |

W @3 Open Project._.

<

------ E& Report Recovery Summary

b Update Timing Metlist

a Reportz
=y Individual Reports

...... B Report Frax Summary

...... B Report Setup Surnmary
.- B8 Feport Hold Summary

© 2010 Altera Corporation—Confidential
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2a) Create or Read in SDC File

m Create SDC file using SDC file
editor

— Don't enter constraints using Constraints menu

m Read in constraints & exceptions
from existing SDC file and/or HDL

— -hdl: looks for ALTERA_ATTRIBUTE embedded in
HDL first before reading SDC files

m Execution
— Read SDC File (Tasks pane or Constraints menu)
m File precedence (if no“
specified)

— Files specifically added to Quartus Il project

— <current_revision>.sdc (if it exists in project directory)

4k Quartus Il TimeQuest Timing
File Edit Miew Metlist Ry ]l

ER Timeluest Ti
=y Advanced |40

«EER [Board Tr:

Fh-{_] Signal Ink

_reake Qe

Rermowve

Set Inpuk
Sek Dukpuy

Sek Maxin

enetate

v (B Open Project:;
= Metlist Setup

W b |Eleate Tinl Reset Des

VWFICE 5L

*» Create Clock. .. !
Set Clock Latency. ..

Set Clock Uncertainty. ..
Set Clock Groups, ..

Set False Path...
Set Multicycle Path. ..

Set Minimum Delay. ..

Read SOiC

Analyzer - D:falter:
Repaorts  Script Tools

nerated Clock. ..

lack. ..

Delay. ..
kE Delay. ..

urn Delay. ..

SO File fram QSF
File. ..
...

iqn

- = Read SDC File
. = Update Timing Netlist

'a Reports
E-iy Individual Reports

> ----- EA Report Frax Summary
> ----- % Report Hold Surmmary

© 2010 Altera Corporation—Confidential
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2b) Constrain Directly in Console

m Apply new constraints directly to netlist with
console SDC commands or from the

Constraints menu

— Not automatically added to SDC file
— Not needed if all constraints in SDC file

m Use remove_ <command> to remove applied

constraints
— Only remove _clockis in GUI

m Recommend using SDC file (step 2a) instead to
ease management and storage of constraints
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Using GUI to Enter Constraints Directly

Constraints menu

4k Quartus Il limeQuest liming Analyzer - D:falter

File Edit Wiew MNetlisk

1+
A [TimeQuest i
] Adwanced 140
E& SDCFile Lis

(Wl Ee=(pe Feports  Scripk Tool:

Create Clock, ..

i_reake Generated Clock. ..
Sek Clock Latency, ..

Sek Clock Uncerkainky. ..
Sek Clock Groups. ..
Remove Clock, ..

Sek Input Delay...
Set Qutput Delay...

Set False Path...

Set Multicycle Path. ..
Sek Maximum Delay. ..
Sek Minimurmn Delay. ..

“+

o ﬁ? Open Project..
4 Metlist Setup

o P Create Tim

+ WP Read SDC File

Generate S0 File From QSF
Fead SO File. ..
Wirike SOiC File. ..

Feset Design

+ i [Update Timing Netlist]
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Most common constraints
can be accessed from the
Constraints menu

Same as Edit menu =
Insert Constraints In
SDC file editor

Use if unfamiliar with SDC
syntax



Constraining

m User MUST enter constraints for all paths to fully
analyze design

— Timing analyzer only performs slack analysis on constrained
design paths

— Constraints guide the fitter to place & route design in order to
meet timing requirements

— Recommendation: Constrain all paths (at least clocks & 1/O)

m Not as difficult a task as it may sound
— Wildcards

— Single, generalized constraints cover many paths, even all paths
In an entire clock domain
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3) Update Timing Netlist

m Apply SDC constraints/exceptions to current
timing netlist

m Generates warnings
— Undefined clocks

— Partially defined 1/0O delays
— Combinational loops

m Update timing netlist after adding any new
constraint

m Execution
— Update Timing Netlist (Tasks pane or Netlist menu)

Tcl: update_timing_netlist
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4) Generate Timing Reports

m Verify timing requirements and
locate violations

m Check for fully constrained design
or ignored timing constraints

m Two methods

— Tasks pane

® Shortcut: Automatically creates/updates netlist &
reads default SDC file if needed

— Reports menu
® Must have valid netlist to access

Double-click to
create individual
report

© 2010 Altera Corporation—Confidential

[

Reports Soript Tools
Slack 3
Datasheet *
Device Specific  *

Diagnostic .k,
Custom Reports  #

Report Clocks

Report Clock Transfers
Report Unconstrained Paths
Report SDC

Report Ignored Constraints
Chedk Timing

Report Partitions

x

Feports
Bl Slack
i Report Setup Summary
- Report Hold Summary
>% Report Recovery Summary
>% Report Removal Summary
B8 Report Minimum Pulse Width
-4y Datasheet
B3 Report Fmax Summary
B8 Report Datasheet
El-+3 Device Specific
----- B% Report TCCS
----- E% Report RSKM
----- EB% Report DDR
----- EB% Report Metastability
B3 Diagnostic
----- B% Report Clocks
----- EB% Report Clock Transfers
----- EB% Report Unconstrained Paths
----- B% Report SDC
----- B% Report lgnored Constraints
----- B% Check Timing
----- EB% Report Partitions
[El-43 Custom Reports
----- ] Report Timing...
----- ] Report Minimum Pulse Width. ..
----- [ Report False Path...

El

----- ] Report Path...
A = et =S T R—
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“Out of Date” Reports

m Adding new constraints interactively in console
causes current reports to be “out of date”

m Update timing netlist & regenerate reports
(Report pane right-click menu)

m No such warning when using SDC file

L8 Clocks Summary I
BR Timeluest Timing Analyzer Summary Clock Mame | Type |Perod |Rize |Fall |Dutw Cycle |Divide by | Multiply by | Phase

She ’*d““aﬂmej 'T*":' Ti";jlﬂi " T|ck_cons  Base 10.000 0,000 5000
88 Bosd Trace Model fssianments 2|cks2_cons  Base 10.000 0.000 5.000

B2 Signal Integrity Metrics
% SDOC File Lizt

Export...

Fegenerate

Regenerate All Dot of Date

Delete
Delete all Suk of Date
Delete All
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Reset Design Command

m Tasks pane or Constraints menu

m Flushes all timing constraints from current timing

netlist

— Functional Tcl equivalent: delete timing netlist
command followed by create timing netlist

m Uses

® “Re-starting” timing analysis on same timing netlist applying different
constraints or SDC file

® Starting analysis over if results seem to be unexpected
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발표자
프레젠테이션 노트
Note from Phil:

create_timing_netlist, without additional arguments, would just create slow-corner, which might be different than your orignianl netlist
reset_design, does not actually “delete” timing nestlit (Phil does not believe so). 


5) Save Timing Constraints (Optional)

4 Quartus Il TimeQuest Timing Analyzer - D:/altera/71

m write _sdc command

File Edit ‘iew Metlist BEapEGETREN Reports  Script Tools W
“ = Create Clack... Sl — Saves all constraints & exceptions
Timeluest T Create Generated Clock. .. : : : :
P9 SDCFloList|  Set Clock Latency.. appllgd to current netlist mto.SDC file
(] Advanced 10 Set Clock Uncertainty. . — Use if constraints added during
% gﬁ;‘:ﬂﬁg; Set Clock Groups. . TimeQuest session in console instead of
Remove Clock... :
BR [Summary [Hol SDC file
Set Input Delay...
Sek Output Delay. .. [ | N OteS
Set False Path. . — SDC files generated by TimeQuest TA
- Set Mulkicycle Path, .. | x Only |f requested
] Report Sek Maxirmum Delay. .. Tl . .
.[] Reportt 5ot Minimum Delay.., — Use -expand option (not in GUI) to
] Create S o orate SDC File from QSF convert Altera-specific SDC commands
! ‘ﬁ Macros (discussed later) into standard SDC
~E8 Reng Wite SDC File... > - R d d I
2 Repd un report_sdc command (console,
% EZDE:LH Resst Design Tz_isks pane, or Report _menu) to see what
' Efﬂ':k ¥ I‘S"mgg[m will get written to SDC file
D Set Operating Conditions. . =
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Basic Steps to Using TimeQuest TA (Review)

1. Generate timing netlist

2. Enter SDC constraints
a. Create and/or read in SDC file (recommended method)

or
b. Constrain design directly in console

3. Update timing netlist
4. Generate timing reports
5. Save timing constraints (optional)
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Using TimeQuest TA In Quartus Il Flow

Synthesize
% y

Quartus

|l project

A

y

specify timing

Use TimeQuest TAto

requirements

A

y

Quartus

Enable TimeQuest TAin

|| project

A

y

Perform full

compilation

(run Fitter)

\

y

Verify ti

ming in

TimeQuest TA

© 2010 Altera Corporation—Confidential

ALTERA, ARRIA, CYCLONE, HARDCOPY, MAX, MEGACORE, NIOS, QUARTUS & STRATIX are Reg. U.S. Pat. & Tm. Off.

and Altera marks in and outside the U.S.
34



Timing Requirements: Create Post-Map Netlist

Follow TimeQuest flow

Use —post_map argument
for synthesis (mapping) only
netlist

— If design already fully compiled, choose
—-post_Tit (default)

Tasks list command defaults
to post-fit, so must use
Netlist menu in GUI

Zero IC delays auto-enabled
with Post-map

— Assumes no interconnect delays to
determine if it will be possible to meet
timing
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Create Timing Metlist E|
Input netlizt Delay model
" Post-fit fe" Slow corner

Speed grade: |
‘ fo Post-map > " Fast comer

v ZermlC delaps

Tel command: |-:reate_timing_netli$t -pozt_map -model slow -zerno_ic_del

Qk Cancel Help




Using TimeQuest TA In Quartus Il Flow

Quartus

Synthesize

|l project

A

y

specify timing

Use TimeQuest TAto

requirements

A

y

) Quartus

Enable TimeQuest TAin

|| project

A

y

Perform full

compilation

(run Fitter)

\

y

Verify ti

ming in

TimeQuest TA

© 2010 Altera Corporation—Confidential

ALTERA, ARRIA, CYCLONE, HARDCOPY, MAX, MEGACORE, NIOS, QUARTUS & STRATIX are Reg. U.S. Pat. & Tm. Off.

and Altera marks in and outside the U.S.
36



Enable TimeQuest TA in Quartus Il Software

m Tells the Quartus Il software to use SDC
constraints during fitting

m File order precedence

1. Any SDC files manually added to Quartus Il project (in order)
2. <current_revision>.SDC located in project directory
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Enabling Tim

Settings - top

eQuest Iin Quartus Il Software

Cateqory:

- General

- Files

.. Lilwraries

- Device

- Operating Settings and Conditions

- Compilation Process Settings

- EDA& Tool Setftings

- Analysis & Synthesis Settings

RTiming Ana

=HLIE T oAy zaer
& Classic Timing Analyzer Settings

Timing Analysis Settings

Specify whether to use the TimeGuest Timing Analyzer ar the Classic Timing &nalyzer as the
default timing analysis tool. The TimeGuest Timing Analyzer requires a Synopsys Design
containing timing constraints or exceptions.

Timing analysis prn:u:essing
i i+ Usze TimeGuest Timing Analyzer during compilation I

‘ i Use Classic Timing Analyzer during compilation

Notes:

* Arria® GX and newer devices only support
Timequest TA.

* TimeQuest TA is enabled by default for new
Stratix® Il and Cyclone® Ill designs.
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발표자
프레젠테이션 노트
[dcl]: Updating screen shot. (Fitter Settings no longer have a + sign right in front of it).


.

Quartus Il TimeQuest Settings

Assignments = Settings
[

ategoarny:

o O o B e B e |
LNl g N g u |

- Feneral

- Files

- Libraries

- Device

- Operating Settings and Conditions
- Compilation Process Sethings

- EDA Tool Settings

- Mnalpgis & Synthesis Settings

- Fitter Settings

- Timing Analyziz Settings

Timelluazt Timing Analyzer
[#- Classic Timing Analyzer Settings

- dzzembler

- Design Assiztant

- SignalTap |l Logic Analyzer

- Logic Analyzer Interface

- Simulator Settings

- PowerPlay Power Analvzer Settings
- 55N Analyzer

Report worst-case paths

in Quartus Il Compilation

Report and/or customize
reporting with script

TimeQueszt Timing Analpzer

Specify Timeluest Timing Analyzer optionz.

Select and Add SDC
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