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I nt I'Od u CﬁOn (Ask a Question)

SmartTime is a Libero® SoC interactive gate-level static timing analysis tool that allows you to visualize and
identify timing issues in your designs. Using this tool, you can evaluate how close you are to meeting your
timing requirements, create custom sets to track, set timing exceptions to obtain timing closure, and define
cross-probe paths with other tools. Key SmartTime features allow you to:

+ Perform complete timing analysis of your design to ensure that your designs meet all timing constraints and
operate at the desired speed, with the appropriate amount of margin across all operating conditions.

+ Browse through your design’s various clock domains to examine the timing paths and identify those that
violate your timing requirements.

+ Create customizable timing reports.
+ Navigate directly to the paths responsible for violating your timing requirements.

Note: Creating and editing timing constraints are handled in a separate Timing Constraints Editor. For more
information, see the Timing Constraints Editor User Guide.

Supported Device Families

The following table lists the family of devices that Libero SoC supports. This guide covers all these device
families. However, some information in this guide might apply to certain device families only. In this case, such
information is clearly identified.

Table 1. Device Families Supported by Libero® SoC

PolarFire® PolarFire FPGAs deliver the industry's lowest power at mid-range densities with exceptional security and reliability.

PolarFire SoC PolarFire SoC is the first SoC FPGA with a deterministic, coherent RISC-V® CPU cluster, and a deterministic L2
memory subsystem enabling Linux® and real-time applications.

SmartFusion® 2 SmartFusion 2 addresses fundamental requirements for advanced security, high reliability, and low power in critical
industrial, military, aviation, communications, and medical applications.

IGLOO® 2 IGLOO 2 is a low-power mixed-signal programmable solution.

RTG4™ RTG4 is Microchip's family of radiation-tolerant FPGAs.

Important: This document is updated frequently. The latest version of this document is
available at this location: Libero SoC Design Suite Documentation.


https://www.microchip.com/askaquestion?pub_guid=GUID-C9D871E5-9945-4F78-ACFB-FAD9E9698971&pub_lang=en-US&pub_ver=18&pub_type=User%20Guide&bu=fpga&tpc_guid=GUID-7F57BCC7-CF46-4183-A20E-A841B92323C3&cover_title=SmartTime%20Static%20Timing%20Analyzer%20User%20Guide&tech_support_link=NA&revision_letter=N&source=PDF&title=Introduction
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1- About Sma rtTime (Ask a Question)
The following sections describe SmartTime functions.

1.1.  Static Timing Analysis (STA) (aska question)

Static Timing Analysis (STA) offers an efficient technique for identifying timing violations in your
design and ensuring that it meets all your timing requirements. You can communicate timing
requirements and timing exceptions to the system by setting timing constraints. Then a static
timing analysis tool checks and reports setup, and holds violations and violations on specific path
requirements.

STA is particularly well suited for traditional synchronous designs. The main advantage of STA is that
unlike dynamic simulation, it does not require input vectors. It covers all possible paths in the design
and does all the above with relatively low run-time requirements.

A major disadvantage of STA is that the STA tools do not automatically detect false paths in their
algorithms as it reports all possible paths, including false paths, in the design. False paths are
timing paths in the design that do not propagate a signal. To get a true and useful timing analysis,
identify any false paths as false path constraints to the STA tool and exclude them from timing
considerations.

The SmartTime user interface provides efficient, user-friendly ways to define these critical false
paths.
1.2. Timing Constraints (asa question)
SmartTime supports a range of timing constraints to provide useful analysis and efficient timing-
driven layout.
1.3.  Timing Analysis (aska question)
SmartTime provides a selection of analysis types that allow you to:
« Find the minimum clock period/highest frequency that does not result in a timing violations
+ Identify paths with timing violations
+ Analyze delays of paths that have no timing constraints
+ Perform inter-clock domain timing verification
+ Perform maximum and minimum delay analysis for setup and hold checks

To improve the accuracy of the results, SmartTime evaluates clock skew during timing analysis by
computing individual clock insertion delays for each register.

SmartTime checks the timing requirements for violations while evaluating timing exceptions such as
multicycle or false paths.

1.4. SmartTime and Place and Route (asa question)
Libero SoC Place and Route uses SmartTime STA during timing-driven place-and-route operations
run in the background. As a result, your analysis and place and route constraints are always
consistent.

1.5. Timing Reports (asaquestion)

SmartTime provides robust reporting capabilities that allow you to generate the following report
files:

+ Timing Report for Max and Min Delay Analysis
« Timing Violations Report for Max and Min Delay Analysis
+ Bottleneck Report
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https://www.microchip.com/askaquestion?pub_guid=GUID-C9D871E5-9945-4F78-ACFB-FAD9E9698971&pub_lang=en-US&pub_ver=18&pub_type=User%20Guide&bu=fpga&tpc_guid=GUID-9484D6A4-4B6D-4B14-9C78-48E405D90DCB&cover_title=SmartTime%20Static%20Timing%20Analyzer%20User%20Guide&tech_support_link=NA&revision_letter=N&source=PDF&title=Timing%20Constraints
https://www.microchip.com/askaquestion?pub_guid=GUID-C9D871E5-9945-4F78-ACFB-FAD9E9698971&pub_lang=en-US&pub_ver=18&pub_type=User%20Guide&bu=fpga&tpc_guid=GUID-1D6FE98E-382D-479E-A850-1BF1412EFC54&cover_title=SmartTime%20Static%20Timing%20Analyzer%20User%20Guide&tech_support_link=NA&revision_letter=N&source=PDF&title=Timing%20Analysis
https://www.microchip.com/askaquestion?pub_guid=GUID-C9D871E5-9945-4F78-ACFB-FAD9E9698971&pub_lang=en-US&pub_ver=18&pub_type=User%20Guide&bu=fpga&tpc_guid=GUID-4E0477DE-ADFD-421F-9199-76C96B988ADD&cover_title=SmartTime%20Static%20Timing%20Analyzer%20User%20Guide&tech_support_link=NA&revision_letter=N&source=PDF&title=SmartTime%20and%20Place%20and%20Route
https://www.microchip.com/askaquestion?pub_guid=GUID-C9D871E5-9945-4F78-ACFB-FAD9E9698971&pub_lang=en-US&pub_ver=18&pub_type=User%20Guide&bu=fpga&tpc_guid=GUID-1ECD6D56-B86B-4D55-9E6D-E9DE82F14FAD&cover_title=SmartTime%20Static%20Timing%20Analyzer%20User%20Guide&tech_support_link=NA&revision_letter=N&source=PDF&title=Timing%20Reports

+ Constraints Coverage Report
+ Combinational Loop Report

1.6.  Cross-probing into Chip Planner (asa question)

From SmartTime, you can select a design object and cross-probe the same design object in Chip
Planner.

Design objects that can be cross-probed from SmartTime to Chip Planner include:
+ Ports
* Macros
+ Timing paths
1.7. Cross-probing into Constraints Editor (asaquestion)

From SmartTime, you can cross-probe into the Constraints Editor. The Constraints Editor must be
running for cross-probing to work.

For more information, see section Cross-Probing from SmartTime to Chip Planner.
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2. Design Flows with SmartTime s auestion)
You can access SmartTime in Libero SoC during the following design implementation phases:

+ During Place and Route—when you select timing-driven place-and-route, SmartTime runs in the
background to provide accurate timing information.

+ After Place and Route—run SmartTime to perform post-layout timing analysis and adjust timing
constraints. In the Libero SoC Design Flow window, expand Implement Design > Verify Post-
Layout Implementation and then either:

- Double-click Verify Timing to generate Timing Reports.
- Right-click Open SmartTime > Open Interactively to run SmartTime.

* During Back-Annotation—SmartTime runs in the background to generate the SDF file for timing
simulation.

You can also run SmartTime to generate Timing Reports, regardless of which design implementation
phase you are in.

For more information about Place and Route and Back-Annotation, see the Libero SoC Design Flow
User Guide.

@ MICROCHIP


https://www.microchip.com/askaquestion?pub_guid=GUID-C9D871E5-9945-4F78-ACFB-FAD9E9698971&pub_lang=en-US&pub_ver=18&pub_type=User%20Guide&bu=fpga&tpc_guid=GUID-19433C68-C188-4952-B4CB-C85384DB239C&cover_title=SmartTime%20Static%20Timing%20Analyzer%20User%20Guide&tech_support_link=NA&revision_letter=N&source=PDF&title=Design%20Flows%20with%20SmartTime
http://coredocs.s3.amazonaws.com/Libero/2025_1/Tool/libero_ecf_ug.pdf
http://coredocs.s3.amazonaws.com/Libero/2025_1/Tool/libero_ecf_ug.pdf

3. Starting and Closing SmartTime (s«s auestion)

You must complete Place and Route for your design before using SmartTime interactively.
Otherwise, Libero SoC completes that phase before starting SmartTime.

To open SmartTime interactively:

1. Select Implement Design > Verify Post Layout Implementation.

2. Right-click Open SmartTime and select Open Interactively.
SmartTime reads your design and displays post- or pre-layout timing information.
To close SmartTime, choose Exit from the File menu.
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4. Configuring SmartTime Settings (s« auestion)
The SmartTime Options dialog box allows you to change general, analysis, and advanced settings.

4.1. Configuring SmartTime General Settings (as«a auestion)
To configure General settings in the SmartTime Options dialog box:

1. From the SmartTime Maximum/Minimum Delay Analysis View window, choose Tools > Options.
The SmartTime Options dialog box appears.

Figure 4-1. SmartTime Options Dialog Box—General Settings for SmartFusion® 2, IGLOO® 2, and RTG4™
e S

Option Categories General
# Select a category:
General O
Analysis Perform maximum delay analysis based on | WORST * | case
Advanced
Pesform mininum delay analysis based on [BEST | case
Clodk Domains

V] Inchade inter-dock domains in cakaulatons for tming analyss.

/] Enable recovery and remaval cheds.
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Figure 4-2. SmartTime Options Dialog Box—General Settings for PolarFire®

[E7 SmartTime Options ? x
Option Cateaories ‘ General
= Select a category: —Operating Conditions
Analysis Perform maximum delay analysis based on |slow_lv_ht | case
Advanced
Perform minimum delay analysis based on |fast_hv_It ¥ | case
Clock Domains

[¥" Indude inter-dock domains in calculations for timing analysis.

[V Enable recovery and removal checks.

Restore Defaults
Help oK. ‘ Cancel ‘

2. Inthe General category, select the settings for the operating conditions. SmartTime performs
maximum or minimum delay analysis based on the best, typical, or worst case.

3. Specify whether you want SmartTime to use inter-clock domains in calculations for timing
analysis.

4. To revert the General settings to their default value, click Restore Defaults.
5. Change Analysis and Advanced settings as necessary.
6. When finished, click OK.

4.2. Configuring SmartTime Analysis Settings (aska auestion)
To configure Analysis settings in the SmartTime Options dialog box:

1. From the SmartTime Maximum/Minimum Delay Analysis View window, choose Tools > Options.
The SmartTime Options dialog box appears.

2. Inthe left pane, click Analysis.
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Figure 4-3. SmartTime Options Dialog Box—Analysis Settings

[E7 SmartTime Options

Option Cateaories

General
Analysis
Advanced

Help

-1 Select a category:

Analysis View

Display of Paths

Limit the number of paths shown in a path set to: 20

¥ Filter the paths by slack value
Slack range from: 2 ns to: |3 ns

" Show dock network details in expanded path

Limit the number of parallel paths in expanded path to: 1

| Restore Defaults I

Ok ‘ Cancel I

3. Enter a number greater than 1 to specify the maximum number of paths to include in a path set

during timing analysis.

4, Check or uncheck whether to filter the paths by slack value. If you check this box, specify the
slack range between the minimum slack and maximum slack.

0 X N owm

Check or uncheck whether to include clock network details.

To specify the number of parallel paths in the expanded path, enter a number greater than 1.
To revert the Analysis settings to their default value, click Restore Defaults.

Change General and Advanced settings as necessary.

When finished, click OK.

4.3. Configuring SmartTime Advanced Settings (as«a question)
To configure Advanced settings in the SmartTime Options dialog box:

1. From the SmartTime Maximum/Minimum Delay Analysis View window, choose Tools > Options.

The SmartTime Options dialog box appears.

2. Inthe left pane, click Advanced.
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Figure 4-4. SmartTime Options Dialog Box—Advanced Settings

[E7 SmartTime Options 7 x

Option Cateaories

-1 Select a category:
General
Analysis |_. Use loopback in bi-directional buffers{bibufs)

I -Advanced

Special Situtations

{‘7 Break paths at asynchronous pins

¥ Disable non-unate arcs in dock network

| Restore Defaults I

Help [0]4 ‘ Cancel I

3. Specify whether to use loopback in bidirectional buffers (bibufs) and/or break paths at
asynchronous pins. Then specify whether to disable non-unate arcs in the clockpath.

To revert the Advanced settings to their default value, click Restore Defaults.

5. Change General and Analysis settings as necessary.
When finished, click OK.
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5- SmartTime TOOIbar (Ask a Question)

The SmartTime toolbar contains icons for constraining or analyzing designs. Tool tips are available
for each icon.

Table 5-1. SmartTime Toolbar Icons

Icon Description

Saves the changes.

Undoes previous changes.

Redoes previous changes.

Opens the maximum delay analysis view.
Opens the minimum delay analysis view.
Opens the manage clock domains manager.
Opens the path set manager.

Recalculates all analyses.

2] M@ B R [D

@ MICROCHIP


https://www.microchip.com/askaquestion?pub_guid=GUID-C9D871E5-9945-4F78-ACFB-FAD9E9698971&pub_lang=en-US&pub_ver=18&pub_type=User%20Guide&bu=fpga&tpc_guid=GUID-D2917F1D-978D-40B7-961F-80C39B0DC983&cover_title=SmartTime%20Static%20Timing%20Analyzer%20User%20Guide&tech_support_link=NA&revision_letter=N&source=PDF&title=SmartTime%20Toolbar

6. SmartTime Timing Analyzer (s aueston
The following sections describe the SmartTime Timing Analyzer functions.

6.1. SmartTime Analyzer Components (aska question)
SmartTime Timing Analyzer consists of the following components:

+ Domain Browser: Alows you to perform your timing analysis on a per domain basis.
+ Path List: Shows paths in a specific set within a given domain sorted by slack.

+ Path Details: Shows detailed timing analysis of a selected path in the paths list.

+ Analysis View Filter: Allows you to filter the content of the paths list.

+ Path Slack Histogram: When a set is selected in the Domain Browser, Path Slack Histogram shows
a distribution of the path slacks for that set. Selecting one or multiple bars in the Path Slack
Histogram filters the paths shown in the Path List.

The following figure shows the SmartTime Timing Analyzer Components. You can copy and change
the resolution and number of bars of the chart from the right-click menu.

Figure 6-1. SmartTime Timing Analyzer Components

o
a
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6.2.  Analyzing Your Design (aska question)
The timing engine uses the following priorities when analyzing paths and calculating slack:
1. False path
2. Max/Min delay
3. Multi-cycle path
4. Clock

If multiple constraints of the same priority apply to a path, the timing engine uses the tightest
constraint.

You can perform two types of timing analysis:

+  Maximum Delay Analysis
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6.3.

6.4.

*  Minimum Delay Analysis

To perform the basic timing analysis, use one of the following methods to open the Timing Analysis

View:

« From the SmartTime Tools menu, choose Timing Maximum Delay Analysis or Minimum Delay
Analysis.

+ From the SmartTime window, click the icon for Maximum Delay Analysis or the icon for
Minimum Delay Analysis.

Note: When you open the Timing Analyzer from Designer, the Maximum Delay Analysis window
appears by default.

o
a

20 a2 8ex

[

Maximum Delay Analysis View (aska auestion)
To enter Maximum Delay Analysis View:

1. In the Domain Browser, select the clock domain. Clock domains with a .+ indicate that the
timing requirements in these domains were met. Clock domains with an x indicate that there
are violations within these domains. Paths List shows the timing paths sorted by slack. The path
with the lowest slack (biggest violation) is at the top of the list.

2. Select the path you want to view.
Path Details below the Paths List shows detailed information about how the slack was
computed by detailing the arrival time and required time calculation. If a path is violated, the
slack is negative and shown in red.

3. To display a separate view that includes the path details and schematic, double-click the path.
Repeat this procedure as necessary.
Note: If the minimum pulse width of one element on the critical path limits the maximum
frequency for the clock, an icon for the clock name appears in the Summary List. Clicking the
icon displays the name of the pin that limits the clock frequency.

Managing Clock Domains (aska question)

In SmartTime, timing paths are organized by clock domains.

By default, SmartTime displays domains with explicit clocks. Each clock domain includes at least
three path sets:

* Register to Register

+ External Setup (in the Maximum Analysis View) or External Hold (in the Minimum Analysis View)

* Clock to Out

@ MICROCHIP


https://www.microchip.com/askaquestion?pub_guid=GUID-C9D871E5-9945-4F78-ACFB-FAD9E9698971&pub_lang=en-US&pub_ver=18&pub_type=User%20Guide&bu=fpga&tpc_guid=GUID-F88A01EE-5AB5-4D94-AC5B-CB7720BF745F&cover_title=SmartTime%20Static%20Timing%20Analyzer%20User%20Guide&tech_support_link=NA&revision_letter=N&source=PDF&title=Maximum%20Delay%20Analysis%20View
https://www.microchip.com/askaquestion?pub_guid=GUID-C9D871E5-9945-4F78-ACFB-FAD9E9698971&pub_lang=en-US&pub_ver=18&pub_type=User%20Guide&bu=fpga&tpc_guid=GUID-8A8F1347-1EB0-413C-A72C-3D3023EF077A&cover_title=SmartTime%20Static%20Timing%20Analyzer%20User%20Guide&tech_support_link=NA&revision_letter=N&source=PDF&title=Managing%20Clock%20Domains

You must select a path set to display a list of paths in that specific set.
To manage the clock domains:

1. Right-click anywhere in the Domain Browser and choose Manage Clock Domains.
The Manage Clock Domains dialog box appears.

Q Tip: You can click the icon in the SmartTime window bar to display the
Manage Clock Domains dialog box.

2. To add a new domain, select a clock domain from the Available clock domains list and click
Add. To add a non-explicit clock domain, click New Clock.
The Choose the Clock Source Pin dialog box appears, and you can select the clock source pin.
You can choose to filter the available pins and search.

Figure 6-2. Choose the Clock Source Pin Dialog Box

(R - ef 7=

Select a Type and Pattern to start selection
Filter available pins :

Type : Pattern :
[Clock Network =] [
Search Results :
CCC_0Velkint_0/U0_RGB1:A i‘
CCC_0Wclkint_0/UD_RGE1:Y

CCC_0/clkint_0/U0_RGB1:¥.1
CCC_0/clkint_0/UD_RGE1:Y.2
CCC_0/clkint_0/U0_RGE1:Y.3
CCC_0Vclkint_0/UD_RGE1:Y.4
CCC_0/clkint_0/U0_RGE1:Y.5
CCC_0Vclkint_0/UD_RGB1:Y.6
CCC_0/clkint_0kA
CCC_0/clkint_0kY.2
CCC_0/clkint_0kY.3

CCC 0/ clkint 0¥ .4
CCC_0/clkint_0:Y.5
CCC_0/clkint_0:Y.6
CCC_Ofclkint 0_1:A
CCC_0fclkint_0_1:Y
DDRA_O/CCC_0fclkint_4/U0_RGB1:A hd

4 5
Help ok | cancel |

3. Toremove a displayed domain, select a clock domain from the Show the clock domains in this
order list and click Remove.

4. To change the display order in the Domain Browser, select a clock domain from the Show the
clock domains in this order list, and then use Move Up or Move Down to change the order in
the list.

5. Click OK.
SmartTime updates the Domain Browser based on your specifications. If you added a new clock
domain, it includes at least three path sets, as mentioned in the preceding step.
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6.5. Managing Path Sets (askaquestion)

You can create and manage custom path sets for timing analysis and tracking purposes.

Path sets appear below Custom Path Sets at the bottom of the Domain Browser.

To manage path sets:

1. Right-click anywhere in the Domain Browser and choose Add Set.
The Add Path Analysis Set dialog box appears.

Add Path Analysis Set dialog box.

Figure 6-3. Add Path Analysis Set Dialog Box

O Tip: You can click the icon in the SmartTime window bar to display the

PF_CCC_CO_0/PF_CCC_CO_0/pll_inst_(:REF_CLK_D

Select all Select all

Filter sink pins:

!

Filter source pins:

n L7 (=]
Name :- | Trace from :- ' Source tosink  Sink to source
Source pins: Sink Pins:

DFMNT_0iCLE
DFMI_T:CLE

Pin Type: |Regi5ters by pin names ﬂ

Pin Type: |F‘.egisbers by pin names

Filter |=

|==
Help

Enter a name for the path set.

Select the source and sink pins. You can use the Using Filters to control the type of pins

displayed.

4. Click OK.
The new path set appears below User Sets in the Domain Browser.
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Figure 6-4. Updated Domain Browser with User Sets
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5. Torename a path:
a) Select the path set from User Sets in the Domain Browser.

b) Right-click the set you want to rename, and then choose Rename Set from the right click

menu.

¢) Edit the name directly in the Domain Browser.

6. Toremove a path:
a) Select the path set from User Sets in the Domain Browser.

6.6.

b) Right-click the set you want to delete, and then choose Delete Set from the right click menu.

Displaying Path List Timing Information (as«a auestion)

Path List in the Timing Analysis View shows the timing information required to verify the timing
requirements and identify violating paths. The Path List is organized in a grid where each row
represents a timing path with the corresponding timing information displayed in columns. Timing
information is customizable, allowing you to add or remove columns for each type of set.

By default, each type of set displays the following subset of columns:

Register to Register: Source Pin, Sink Pin, Delay, Slack, Arrival, Required, Setup, Minimum Period,

and Skew.

External Setup: Source Pin, Sink Pin, Delay, Slack, Arrival, Required, Setup, and External Setup.

Clock to Out: Source Pin, Sink Pin, Delay, Slack, Arrival, Required, and Clock to Out.

Input to Output: Source Pin, Sink Pin, Delay, and Slack.

Custom Path Sets: Source Pin, Sink Pin, Delay, and Slack. You can add the following columns for
each type of set:

- Register to Register: Clock, Source Clock Edge, Destination Clock Edge, Logic Stage Count,
Max Fanout, Clock Constraint, Maximum Delay Constraint, and Multicycle Constraint.
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External Setup: Clock, Destination Clock Edge, Logic Stage Count, Max Fanout, Clock
Constraint, Input Delay Constraint, Required External Setup, Maximum Delay Constraint, and
Multicycle Constraint.

Clock to Out: Clock, Source Clock Edge, Logic Stage Count, Max Fanout, Clock Constraint,
Output Delay Constraint, Required Maximum Clock to Out, Maximum Delay Constraint, and
Multicycle Constraint.

Input to Output: Arrival, Required, Setup, Hold, Logic Stage Count, and Max Fanout.
Custom Path Sets

To customize the set of timing information in the Path List:

1. Choose Customize table on the top-left corner of path list to open the Customize Paths List
Table dialog box.

Figure 6-5. Customize Paths List Table Dialog Box

To add one or more columns, select the fields to add from the Available fields list and click Add.

n (7 =]
Available fields: Show these fields in this order:
Source Pin add Arrival (ns)
Sink Pin Required (ns)
Delay Setup (ns)
(ns) Move Down | | Recovery (ns)
Slack (ns) External Setup (ns)

External Recovery (ns)
Move Up Logic Stage Count

Remove

Help Restore Default OK Cancel

To remove one or more columns, select the fields to remove from the Show these fields in this
order list, and click Remove.

4. To change the order in which the fields appear, select fields in the Show these fields in this
order list and click Move Up or Move Down.

5. Click OK to add or remove the selected columns.
SmartTime updates the Timing Analysis View.

6.7. Displaying Expanded Path Timing Information (as«a auestion)
SmartTime displays the list of paths and path details for all parallel paths.

The Path Details grid displays the path details for all parallel paths. The Path List displays all parallel
paths in your design.
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Figure 6-6. Path List View

To display the Expanded Path View:

1. From the Path List, double-click the path, or right-click a path and select expand selected paths.

2. From the Expanded Path View, double-click the path, or right-click the path and select expand
path.

Figure 6-7. Expanded Path View

4
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The Expanded Path Summary provides a summary of all parallel paths for the selected path. The
Path Profile chart shows the percentage of time taken by cells and nets for the selected path. If
no parallel path is selected in this view, the Path Profile shows the percentage for all paths. By
default, SmartTime shows only one path for each Expanded Path. To change this default, use the

SmartTime Options dialog box.
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The Expanded Path View includes a schematic of the path and a path profile chart for the paths
selected in the Expanded Path Summary.

6.8. USing F"ters (Ask a Question)

You can use filters in SmartTime to limit the Path List content (that is, create a filtered list on the
source and sink pin names).

Filtering options appear at the top of the Timing Analysis View. You can save these filters one level
below the set under which they have been created.

To use the filter:

1. Select a set in the Domain Browser to display a given number of paths, depending on your
SmartTime Options settings (100 paths by default).

2. Enter the filter criteria in both the From and To fields, and then click Apply Filter.
The display limits the paths to those that match your filter criteria.

Figure 6-8. Maximum Delay Analysis View
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Temp: 0-100C | Volt: 0.97- 103V | Speed: STD

3. Click Store Filter to save your filter criteria with a special name.
The Create Filter Set dialog box appears.
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Figure 6-9. Create Filter Set Dialog Box

4. Enter a name for the filter, such as myfilter01, and click OK.
Your new filter name appears below the set under which it was created.

Figure 6-10. Specifying the Filter my_filter01
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5. Repeat this procedure to cascade as many sets as you need using the filtering mechanism.
6. To edit a filter in the set:

a) Select the filter you want to edit.

b) Right-click the filter and choose Edit Set from the shortcut menu.
7. Torename a set created with filters:

a) Select the set that uses filters.

b) Right-click the set, and choose Rename Set from the shortcut menu.
c) Edit the name directly in the Domain Browser.
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7. Advanced Timing Analysis (saauestion)
The following sections describe advanced timing analysis.

7.1. Understanding Inter-Clock Domain Analysis (aska question)

When functional paths exist across two clock domains (the register launching the data and the one
capturing it are clocked by two different clock sources), you must provide accurate specification of
both clocks to allow a valid inter-clock domain timing check. This is important especially when the
clocks are specified with different waveforms and frequencies.

When inter-clock domain paths exist in your design, consider whether setup and hold analysis needs
to be performed. Inter-clock domain analysis is controlled from the SmartTime options, as shown in
Activating Inter-Clock Domain Analysis section, and is enabled by default. When enabled, SmartTime
performs setup and hold checks between the clock domains unless a false path or asynchronous
clock group constraint has been applied. When disabled, the tool does not perform the setup and
hold checks.

If you have several clock domains that are subset of a single clock (for example, if you want to
measure clock tree delay from an input clock to a generated clock), you must configure Generated
Clock Constraints for each of the clock domains in order for SmartTime to execute the calculation,
and show timing for each of the inter-clock domain paths.

Once you include the inter-clock domains for timing analysis, SmartTime analyzes, for each inter-
clock domain, the relationship between all the active clock edges over a common period equal to
the least common multiple of the two clock periods. The new common period represents a full
repeating cycle (or pattern) of the two clock waveforms, as shown in the following figure.

Figure 7-1. New Common Period
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For setup check, SmartTime considers the tightest relation launch-capture to ensure that the data
arrives before the capture edge. The hold check verifies that a setup relationship is not overwritten
by a following data launch.

7.2.  Activating Inter-Clock Domain Analysis (asa question)
To activate the inter-clock domain checking:
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1. From the SmartTime Tools menu, choose Options.
The SmartTime Options dialog box appears, as shown in the following figure.

2. Inthe General category, check Include inter-clock domains in calculations for timing
analysis.

Figure 7-2. SmartTime Options Dialog Box for SmartFusion® 2, RTG4™, and IGLOO® 2
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3. Click OK to save the dialog box settings.
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7.3. Displaying Inter-Clock Domain Paths (asa question)

After you activate the inter-clock domain checking for a given clock domain CK1, SmartTime detects
automatically all other domains CKn with paths ending at CK1.

SmartTime creates inter-clock domain sets CKn to CK1 under the domain CK1. Each set allows you to
display the inter-clock domain paths between a given clock domain and CK1.
To display an inter-clock domain set:

1.

Expand the receiving clock domain of the inter-clock domain in the Domain Browser to display
its related sets. For the inter-clock domain CK1 to CK2, expand clock domain CK2.

Figure 7-4. Expanding the Inter-Clock Domain
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Select the inter-clock domain you want to expand from these sets.
All paths between the related two domains are displayed in Paths List in the same way as any
register to register set.

7.4. Deactivating a Specific Inter-Clock Domain (aska auestion)

To deactivate the inter-clock domain checking for the specific clock domains clk2->clk1, without
disabling this option for the other clock domains:

1.

N o v oA

@ MICROCHIP

From the Tools menu, choose Constraints Editor > Primary Scenario to open the Constraints
Editor View.

In the Constraints Browser, double-click False Path under Exceptions.
The Set False Path Constraint dialog box appears.

Click the Browse button to the right of the From text box.
The Select Source Pins for False Path Constraint dialog box appears.

For Specify pins, select by keyword and wildcard.

For Pin Type, select Registers by clock names from the Pin Type drop-down list.

In the filter box, type the inter-clock domain name (for example, Clk2), and then click Filter.
Click OK to begin filtering the pins by your criteria.
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In this example, [get_clocks {CIk2}] appears in the From text box in the Set False Path Constraint
dialog box.

8. Repeat steps 3 to 7 for the TO option in the Set False Path Constraint dialog box and type C1k1
in the filter box.

9. Click OK to validate the new false path and display it in the Paths List of the Constraints Editor.

10. Click the Recalculate All icon @ in the toolbar.
11. Select the inter-clock domain set clk2 -> clk1 in the Domain Browser.
12. Verify that the set does not contain any paths.

7.5. Changing Output Port Capacitance (asa question)

Output propagation delay is affected by both the capacitive loading on the board and the I/0
standard.

The I/0 Attribute Editor in Chip Planner provides a way to set the expected capacitance to improve
the propagation delay model. SmartTime uses the modified delay model automatically for delay
calculations.

To change the output port capacitance and view the effect of this change in SmartTime Timing
Analyzer, see the following example. The following figure shows a delay of 6.603 ns from DFN1 to
output port Q based on the default loading of 5 pF.

Figure 7-5. Maximum Delay Analysis View
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If your board has an output capacitance of 15 pf on Q, perform the following steps to update the
timing number.

1. Open the I/0O Attribute Editor and change the output load to 15 pf.
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Figure 7-6. 1/0O Attribute Editor
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2. Select File > Save.
3. Select File > Close.

4. Open the SmartTime Timing Analyzer and confirm that the Clock to Output delay changed to

5.952 ns.

1/0 Standard: LVCMOS25
1/0 Bank: Bank1 - DDRIO
VDOI: 2.5v
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8.1.

8.2.

8.3.

Generating Timing Reports ( auestion)

The following sections describe how to generate timing reports.

Types Of ReportS (Ask a Question)
The following table lists the types of timing reports you can generate using SmartTime.

Table 8-1. Types of Timing Reports

Timer Report Displays the timing information organized by clock domain.

Timing Violations Report Provides information about constraint violations.

Bottleneck Report Displays points in the design that contribute to the most
timing violations.

Datasheet Report Describes the characteristics of the pins, 1/0 technologies,
and timing properties in the design.

Constraints Coverage Report Displays the overall coverage of the timing constraints set on
the current design.

Combinational Loop Report Displays loops found during initialization.

Clock Domain Crossing Report Analyzes timing paths that cross from one clock domain (the

source clock) to another clock domain (the destination clock).

Generating a Timing Report (askz question)

The Timing Report allows you to determine whether timing problems exist in your design.
The Maximum Delay Analysis Timing Report lists the following information about your design:
«  Maximum delay from input I/0 to output I/O

+  Maximum delay from input I/0 to internal registers

«  Maximum delay from internal registers to output I/O

+ Maximum delays for each clock network

« Maximum delays for interactions between clock networks

To generate a Timing Report:

1. From the SmartT