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About SmartTime

SmartTime is a gate-level static timing analysis tool for the IGLOO, ProASIC3, SmartFusion, Fusion, ProASICELUS,
ProASIC, Axcelerator, eX, and SX-A families. With SmartTime, you can perform complete timing analysis of your
design to ensure that you meet all timing constraints and that your design operates at the desired speed with the right

amount of margin across all operating conditions.

Note: Note: SmartTime works with the MultiView Navigator tools.

Timing Constraints
SmartTime supports a range of timing constraints to provide useful analysis and efficient timing-driven layout. Most
constraints that can be generated by Synthesis tools, such as clocks, input arrival times, and output required times, are

automatically passed to SmartTime in an SDC file. You can edit these constraints in the SmartTime Constraints

Editor.

SmartTime also includes a constraint checker that validates the constraints in the database.

Timing Analysis
SmartTime provides a selection of analysis types that enable you to:
¢ Find the minimum cycle time that does not result in a timing violation
o Identify paths with timing violations
e Analyze delays of paths that have no timing constraints
e Perform inter-clock domain timing verification
e 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 individually
computing clock insertion delays for each register.
SmartTime checks the timing requirements for violations while evaluating timing exceptions (such as multicycle or

false paths).

SmartTime and Layout
Timing constraints impact analysis and Layout the same way. As a result, adding and editing your timing constraints in
SmartTime is the best way to achieve optimum performance.
Note: Note: The SmartTime and layout integration is not available for all families supported by SmartTime. For

details, refer to the Design Constraints Guide.

See Also

Starting and closing SmartTime

SmartTime Components

SmartTime v9.1 User’s Guide 9
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Components of SmartTime Timing Analyzer
Changing SmartTime preferences
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Design Flows with SmartTime

Design Flows with SmartTime

You can access SmartTime in Designer either implicitly or explicitly during the following phases of design

implementation:

o After Compile — Run SmartTime to add or modify timing constraints or to perform pre-layout timing analysis.

e During Layout — When you select timing-driven place-and-route, SmartTime runs in the background to provide

accurate timing information.
e After Layout — Run SmartTime to perform post-layout timing analysis and adjust timing constraints.
¢ During Back-Annotation — SmartTime runs in the background to generate the SDF file for timing simulation.

You can also run SmartTime whenever you need to generate timing reports, regardless of which design implementation

phase you are in.

See Also
Compile

Layout

Back-Annotation

SmartTime v9.1 User’s Guide 11
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Starting and Closing SmartTime

You must compile your design before using the SmartTime Constraints Editor or SmartTime Timing Analyzer. If you

have not compiled your design, Designer compiles it for you before opening your selected tool.
Note: Note: If you open SmartTime before running Layout, Designer shows pre-layout timing. If you open
SmartTime after running Layout, Designer shows post-layout timing.
To run SmartTime, you must
1. Import the netlist
2. Compile your design
3. Run Layout

To start SmartTime, either click the SmartTime Timing Constraints Editor or SmartTime Timing Analyzer button

in the Designer Design Flow window, or from the Tools menu, choose SmartTime Constraints Editor or SmartTime

Timing Analyzer.

% Designer - [endec.adb]

B=)E3

@ File Wiew Tools Options Help - | 8] x
Olc|6| 2] | (Sl6] (]|l

| Design Flow

»

[k

Programmin g File

Multiview Navigator SmartTime
ST d | | gamE

w (>l M

Netlist _ ) 5
) P PinEditor ChipPlanner

IO Attribute
Editor Editor

Constraint

ﬂll | r‘-.IAII r'{. Erraors )'-.I Wy arnings ;-'-\Infn ff

Rezady FamM: ProasIC3 [DIE: ASPO60 |PKG: Fully Bonded Package

Figure 1 - Design Flow Window

SmartTime reads your design and displays post- or pre-layout timing information.
To close SmartTime, from the File menu, choose Exit.

To save changes to your design, from the File menu, choose Commit.
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Note: Note: To save changes to disk, you must also save your changes in Designer.

See Also
Importing Files

Compiling your design
Running Layout
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SmartTime Components

SmartTime is composed of two main tools:

The SmartTime Constraints Editor enables you to view and edit timing constraints in your design. Constraints

are sorted by category (requirements and exceptions) and by constraint type.

The SmartTime Timing Analyzer enables you to analyze your design. You can also use this tool to apply timing

constraints to the design.

You can navigate between the SmartTime Constraints Editor and SmartTime Timing Analyzer by choosing Tools >

Constraints Editor > Scenario or Tools > Timing Analyzer > Maximum Delay Analysis or Minimum Delay Analysis.

L T
Tip:  Tip: You can use the Timing Analyzer icon or Constraints Editor icon to toggle between the

Timing Constraints View and Timing Analysis View.

With SmartTime, you can:

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

your timing requirements

Add and modify timing requirements and exceptions

Set constraints on a specific pin or a specific set of paths

Cross-probe objects and paths with NetlistViewer, ChipPlanner, and ChipEditor tools
Create customizable timing reports

Navigate directly to the paths responsible for violating your timing requirements

14
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SmartTime Constraint Scenario

A constraint scenario is an independent set of constraints. By default a scenario is created as Primary Scenario to hold all
timing constraints defined by the user. This scenario will be used during both analysis and TDPR. Multiple scenarios

can be created within SmartTime. The scenario used for analysis and the scenario used for TDPR can be selected from
the list of available scenarios. Only one scenario can be used for analysis at a time. If multiple scenarios are created they

will be displayed in separate Constraint Editor windows.
The scenarios window lists all timing constraints scenarios available for the current design.

To view the scenarios window, from the Tools menu, choose Constraints Editor > Scenarios.

Scenarios

@F‘rimar*;.f Scenario

[==12cenario_1

4

Figure 2 - Scenarios Window

T
The icons next to the scenario name indicate whether this is an analysis scenario , 2 TDPR (Timing-driven Place

o

IEI,orboth 2=k

and Route) scenario

To copy a constraint from one scenario to the other, select the constraint in the Constraints Editor, and from the right-

click menu, select Copy Constraints to Scenario > <scenario_name>.
From the scenarios window, if no scenario is selected, click and from the right-click menu, select:

¢ Add scenario: to add a new scenario. This option is also available from the Tools> Constraints Editor > New

Scenario
e Allow docking: to allow docking for this window
e Dock this window: to dock this window
¢ Hide: to hide this window
From the scenarios window you can select a scenario and from the right-click menu, select:

o Use for Analysis: to use the selected scenario for Timing Analyzer. This command is also available from the

Advanced tab in the SmartTime Options dialog box

o Usefor TDPR: to use the selected scenario for Timing-driven Layout. This command is also available from the

Advanced tab in the SmartTime Options dialog box, and from the Layout options dialog box

e Show constraints: to see the constraints for the selected scenario. This option is also available from the Tools>

Constraints Editor > <scenario name>
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e Clone scenario: to create a new scenario with a set of constraints based on an existing scenario
e Delete scenario: to delete the selected scenario

e Rename scenario: to rename the selected scenario

You can also select multiple scenarios from the scenarios window, but only the following options will be available from

the right-click menu:
e Show constraints: to see the constraints for the selected scenarios
e Clone scenario: to create new scenarios with a set of constraints based on existing scenarios

¢ Delete scenario: to delete the selected scenario. This option will only be available if at least one of the scenarios is

not selected.
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Setting SmartTime Options
You can modify SmartTime options for timing analysis by using the SmartTime Options dialog box.
To set SmartTime options:
1. From the Tools menu, choose Options.

2. In the SmartTime Options dialog box, select the settings for the operating conditions. Smarttime performs

maximum or minimum delay analysis based on the Best, Typical, or Worst case.
3. Check or uncheck whether you want SmartTime to use inter-clock domains in calculations for timing analysis.
4. Click Restore Defaults only if you want the settings in the General pane to revert to their default settings.
5. Click Analysis View to display the options you can modify in the Analysis view.

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

analysis.
7. Check or uncheck whether to filter the paths by slack value. If you check this box, you must then specify the

slack range between minimum slack and maximum slack.
8. Check or uncheck whether to include sets of asynchronous pins.
9. Click Restore Defaults only if you want the settings in the Analysis View pane to revert to their default settings.
10. Check or uncheck whether to use loopback in bidirectional buffers (bibufs) and/or break paths at asynchronous
pins.
11.  Click Restore Defaults only if you want the settings in the Advanced pane to revert to their default settings.

12. Click OK.
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Analysis View
i Advanced

Help |

Operating Conditions
Perform maximum delay analysis based on
Perform minimum delay analysis based on

Clock Domains

[~ Indude inter-dodk domains in calculations for timing analysis.

[~ Enable recovery and removal checks,

o]

IWORST vI case

BEST -

case

Restore Defaults |

Cancel |

Figure 3 - SmartTime Options Dialog Box — General Options

See Also
SmartTime Options dialog box

18
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Start the Tutorial

The tutorial example shows you step-by-step how to enter a clock constraint for the 16-bit Counter shown below:

— Clock QM50 ——
Aclr

Enable

COUNT16
Figure 4 - 16-bit Counter

Using the SmartTime tool, you will learn how to:
e Create and apply a clock constraint to your design
e Add an input delay constraint
e Add an output delay constraint
e Commit your changes to the design
¢ Analyze maximum delay results using the SmartTime Timing Analyzer
o View register-to-register paths
e View external setup paths
o View clock-to-port paths
To open the tutorial file:
1. Download the tutorial design named Count16.adb

from http://www.actel.com/download/onlinehelp/count16.adb.
2. From the Start menu, choose Designer. In the Open dialog box, open the file named count16.adb.

3. Enter the following information in the Device Selection Wizard:
¢ Die: APA075
e Speed: STD
e Die Voltage: 2.5V
o Package: 208 PQFP

3. Compile (click Compile, use the default Compile Options) and Layout (default options) your design. Refer to
Compile and Layout for more information.

You are ready to create your clock constraints.
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Creating a Clock Constraint

To create a clock constraint:

1. In Designer, click the Timing Constraints Editor icon to start SmartTime and open the SmartTime Constraints

Editor (as shown in the figure below).

B¥ Constraints Editor

=) Constrainks
Hqu{:;::nts J Click here to add & constraint
Generated Clock
Irput Delay
Output Delay
—|- Exceptions
Max Delay
i Delay
Multicycle
Falze Path
=] Advanced
Clock Source Latency
Dizable Timing
Clock Uncertainty

Period| Frequency Dulycycle| First Dl[set|
Clock Name| Clock Soulce| (ns) (MHz) ) Edge| (ns) Waveform

File|

| Syntax Comments

Figure 5 - SmartTime Constraints Editor

2. Add a clock constraint by clicking the New Clock Constraint icon in the SmartTime toolbar. The Create

Clock Constraint dialog box appears (as shown below).
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Create Clock Constraint [g|

Clock sorces: | -] -

Clock Mame: |

Ti{zero)

|4— Period; n54>|nr Frequency: MHz
&

-1
=

— Offset: 4>|4— Dby cvcle: —bl
0,000 ns 50.0000 o

Comment:

Help (a]4 | Zancel

Figure 6 - Create Clock Constraint Dialog Box

3. Select the Clock pin from the pull-down menu in the Clock source field, or click the Browse button to open the
Choose the Clock Source Pin dialog box, select the Clock pin and click OK.

4. Modify the Clock Name. The name of the first clock source is provided as default.

5. Type 100 in the Period field of the Create Clock Constraint box and accept all other default values. Click OK to
close the dialog box.

Create Clock Constraint fgl

Clock Sources: |Clock j

Clock Mare: | my_clock

T(zera)

|<—Peri0d: 100 n54>|0r Frequency: | 10.000 MHz
£

0

[—— Offset: —>|<— Duky cycle: —>|
0,000 ns 50,0000 =

Comment:

a

| my_clock

Help OF | Cancel

Figure 7 - Create Clock Constraint Dialog Box With Values
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The clock constraint appears in the SmartTime Constraints Editor (as shown in the figure below).

¥ Constraints Editor E|E| E|

=) Constrainks | Syntax
Fle%umlrements J Click here to add a constraint
Generated Clock u v my_clock CLE 100,000 10000 B0.000 |rising | 0.000 |050 GUI
Irput Delay
Output Delay
—|- Exceptions
Max Delay
i Delay
Multicycle
Falze Path
=l Advanced
Clock Source Latency
Dizable Timing
Clock Uncertainty

Period| Frequency Dulycycle| t | OFfset]
Clock Name| Clock Soulce| (ns) (MHz) ) Edge| (ns)

|Wavefolm ile| Comments|

Figure 8 - SmartTime Constraints Editor with Clock Constraint

Continue to add an input delay constraint.
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Adding an Input Delay Constraint

To add an input delay constraint:

1. Click the Add Input Delay Constraint icon to add an input delay constraint for the EN and RST ports in
the 16-bit counter. The Set Input Delay Constraint dialog box appears.

Set Input Delay Constraint

Show by {* Euternal Setup/Hold ™ Input Delay

Input Port: |

_@ Input Port > _@_

r> |—>
Clock Port: ﬂ Closk Fort FPGA

| /

Haold: ns | | Setup: ns

Data{0} Diata(1}
Input Port

Comment:

Help QK | Cancel

Figure 9 - Set Input Delay Dialog Box
2. In the Show by field, select External Setup/Hold.

3. Click the Browse button in the Input Port field to select the ports for the external setup constraints. The Select

Ports for Input Ports dialog box appears and displays the input ports in the design (as shown below).
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Select Ports for Input Delay

Specify pins i+ by explidt list " by keyword and wildcard

Available Pins: Assigned Pins:
Adr
Clock
Enable

Add All =

Lkl

Filter available pins:

Pin Type: Input ports j

| * Filter

Help | QK | Cancel

Figure 10 - Select Ports for Input Delay Dialog Box
4. Select the ports Enable and Adlr, and then click Add to move the pins from the Available Pins list to the
Assigned Pins list. Click OK to close the Select Ports for Input Delay dialog box.

5. Enter the following values in the Set Input Delay Constraint dialog box:
e Clock Port: Select Clock from the Clock Port drop-down list.
¢ Hold Delay: 1 ns
e Setup Delay: 8 ns

6. Click OK to close the Set Input Delay Constraint dialog box.

The Input Delay constraints appear in the SmartTime Constraint Editor. Note that the Timing Constraints Editor View displays

both the external setup/hold requirement and the Maximum Delay and Minimum Delay (as shown below).
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B¥ Constraints Editor

Period
[ns)

=|--- Constraints

=1 Requirements
W m Click here to add a constraint

Generated Clock u \'d my_clock Clock 100.00)  10.000 50,000 |rsing | 0.000 050 GUI
T nput Delay
Output Delay
= Exceptions
tax Delay
in Delay
Multicycle
False Path
= &dvanced
Clack Source Latency
Dizable Tirning
Clock Uncertainky

Frequency| Dulycycle| First | Dffzet
[MHz] [%] Edge| [ns]

| Synlax| Clock Name| Clock Source| Wavef0lm| File| Commenls|

Figure 11 - SmartTime Constraints Editor with Input Delay Constraint

Continue to add an output delay constraint.
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Adding an Output Delay Constraint

To add an output delay constraint:

1. Click the Add Output Delay Constraint icon in the SmartTime toolbar. The Set Output Delay Constraint

dialog box appears.

Set Output Delay Constraint

Shaow By: f* Clock-to-Output " Qutput Delay

FF1

(O __HLS
A

Output Port

Clock Port: -

Clock Port

FPGA

Qutput Port: J
FF2

o | |

Maximum Delay: ns |
|\ |
Minimum Delay: ns |

Comment:

|
Help [ ok ]

Cancel

Figure 12 - Set Output Delay Constraint Dialog Box
2. In the Show by field, select Clock-to-Output.
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3. Click the Browse button in the Output Port field to select the ports for the output delay constraint. The Select

Ports for Output Delay dialog box appears and displays the output ports in the design (as shown below).

4. Click Add All to select all the output ports. SmartTime moves the output pins from the Available Pins list to the
Assigned Pins list.

5. Click OK to close the Select Ports for Output Delay dialog box.

Select Ports for Output Delay [5__(|

Specify pins {* b eneplicit lisk " by keyword and wildcard

Available Pins: Aszigned Pins:

o)

1)

QL)
Q11)
Q1Z2)
Q13)
Q14
< Remove (15}
Qe

Q3

< Remove all Qi) 0
s
QE]
27

|

Ll

||

Filter awvailable pins:

Fin Type: Oukput parts ﬂ

| * Filter

Help | K Cancel

Figure 13 - Select Ports for Output Delay Dialog Box
6. Select Clock from the Clock Port drop-down list.

7. Enter 10 in the Maximum Delay ficld and 8 in the Minimum Delay field.

8. Click OK to close the Set Output Delay Constraint dialog box. After the dialog box closes, the clk-to-out delay

constraints appear in the SmartTime Constraint Editor (as shown below).

28 SmartTime v9.1 User’s Guide



VActel

Adding an Output Delay Constraint

B¥ Constraints Editor

Max Delay| Min Delay Clock
[ns) [ns) | Edge

Clk To Out |Clk To Out
Max [ns) Min [ns)

Const Clock

File| Eommenls|

Output
Il

k
= Requirements ports

% Clack Click. here to add a constraint
Generated Clock 1 A QU0 A1) | my_clock 10.000 8.000 90.000 8.000 |rising |GUI

" Imput Delay
T Output Delay
= Exceptions
b ax Delay
in Delay
ulticycle
False Path
= Advanced
Clock Source Latency
Dizable Timing
Clock Uncertainty

Figure 14 - SmartTime Constraints Editor with Output Delay Constraint

You must commit your changes in SmartTime before you can analyze timing in your design. Click the Commit icon

| Syntax

in the SmartTime toolbar to save your constraints.

You are ready to analyze your design.
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Analyzing the Maximum Operating Frequency

The Maximum Delay Analysis View indicates the maximum operating frequency for a design and displays any setup

violations.

To perform the Maximum Delay Analysis:

Click the Timing Analyzer icon . in the Designer interface to open the SmartTime Timing Analyzer. The

Maximum Delay Analysis View appears. A green flag next to the name of the clock indicates there are no timing

violations for that clock domain (as shown below).

The SmartTime Maximum Delay Analysis View displays the maximum operating frequency for a design and any setup

violations.

® Maximum Delay Analysis View

From

MaX

= ¢35 Summary B
& Datashest

To

Apply Filker

Store Filker | Reeset Filker |

-1 Clack

i to

Source Pin Sink Pin

. 1 s )]
Estemal Setup 2 |gaus3lCLE gaus[1 41D
Elock to Dutput 3| gaux[SECLK gaus[13]0
Register to Aspnchic—' |4 | qaus[3}CLK qaus[131D 6.600 6.566
Estemal Recovery 5 qaux[2].CLk gaus[131D E.E74 8542
Asynchronous to Re - 5 gaux[8].CLE qaux[1410 E.E21 2,469
a e | 5 ,— 7 qaux[9]:CLK. qaux[1310 E.593 8432 v
< >
Details for path ~
From: qaux[0]:CLK
To: gaux[7]:D
Pin Name ] Type ] Net Name | Cell Mame | Op | I
B
s This =&t has o slack data required time
,g' for any of its paths. data arrival time
n slack
Data arrival ime calculation
Clock.
Clock Clock source +
Clock_pad:PaD et Clock +
slack distribution (ns) Elack_

Ly )

d.GL cell

ADLIB:GLEZ |+ .

Figure 15 - SmartTime Maximum Delay Analysis View

The Summary in the Maximum Delay Analysis View displays the maximum operating frequency for the design, the

required frequency if any, the external setup and hold requirements, and the maximum and minimum clock-to-out

times. In this example, the maximum clock frequency for CLK is 143.988 MHz.

You can now View Register-to-Register paths as part of the Maximum Delay Analysis.

See Also

Analyzing the design (SmartTime)
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Viewing Register-to-Register Paths

To view register to register paths:

1. Click the + next to Clock to expand the clock domain in the Domain Browser and display the Register to

Register, External Setup, and Clock to output path sets.

2. Click Register to Register to display the register to register paths in the Paths List. It displays a list of register-

to-register paths at the top of the Path List and detailed timing analysis for the selected path in the Path Details.

Note that all the slack values are positive, indicating that no setup time violations exist (as shown in the figure

below).

®. Maximum Delay Analysis View

.
MAX
Apply Filter Store Filker | Reset: Filker |
= ¢31 Summary 1=
&N Datashest -
T Clack Source Pin Sink Pin phna
legister to B 1 )
Extemnal Setup 2 |qaus{9}CLE qaux[141D
Clock to Dutput 3 | gaus5)CLE gaux[13]0
Fiegister to Asynchie— 14 | qaun[3FCLK qaux[1310
External Recovery 5 qaux[2]:.CLE. gaux[131D
Agynchronous to Re - E qaus[ 8] CLE qaux[1410
i ™o | 5 ,— 7 qaus[ 9] CLE qaux[1310 w
< >
Details for path S
From: gaux[0].CLK
To: gaux[7]:D
Pin Hame | Type | Het Hame | Cell Hame | Dp I

Thiz =&t has no slack
far any of its paths.

# of paths

From

—————

data required time

data arrival time

slack

Data arrival ime calculation

Clock
Clock Clock source +
Clock_pad:PAD net Clock +

slack distribution (ns) Clock_pad:GL cell ADLIE:GLIZ |+ I

Figure 16 - SmartTime Register to Register Paths List

3. Double-click a path row to open the Expanded Path View (see figure below). The top of the view shows a

calculation of the required and arrival times. A schematic of the path is shown at the bottom of the view.
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Summary for path
From: qaux[0]:CLK
To: qaux[7]:D

qaux[0]

Path details | ~
Pin Name | Type | Met Hame | Cell Name | Op]| Delay [nz]) Total [ns)| Fanout| Edge

Data armival time calculation

Clock 0.000 0.000

Clack Clock source + 0.000 0.000 r

Clock_pad: PAD | net Clock, + 0.000 0.000 T

Clock_pad:GL | cel ADLIB:GL3E |+ 1.037 1.037 T

qaux[0]:CLE, net Clock_c + 0.806 1.543 T

gaux[0]0 cell ADLIB:DFFC |+ 0813 2656 f

gaux_3 G_0:A | net qaux_c0] + 2,306 4.962 f

gaux_3_G_0Y | cel ADLIB:ANDZ |+ 0.584 5.546 f

gqauy_3 G:h net qauy_3 G0 + 0,265 han f 2

Az A Y eall AT TE-ARIT |+ n ey B nER 3

Figure 17 - SmartTime Expanded Paths View

Tip:  Tip: Right-click and drag the mouse to zoom in or out in the schematic window.

Close the Expanded Paths View.
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Viewing External Setup Paths

To view External Setup paths, click External Setup in the Domain Browser to display the external setup timing (as

shown below). Note that the slack is positive in the tutorial example, indicating there are no timing violations.

®.. Maximum Delay Analysis View

Fram * Ta |*
MAX
Apply Filker Stare Filker | Reset Filker |
= (51 Summany
&1 Datashest
- il my_clock Source Pin Sink Pin SEg:;::anzL ~
¥ Fegister to Register |9 , ;
v z S 2 |Enabl qaux[3}0
¥ Clock to Output 5 |Enable qau(7D 7.037| 2045 7.037 a.082 5.955
Register to Azynchron.. 14 |Enable gaux[E]D 611 2471 611 9.082 5,529
¥ Estenal Recavery (5 |Enable qaux[15].0 E.560 2813 6.560 9.073 5.487
Agzpnchronous to Regi.. |6 |Enable qau={a]:0 E.351 2726 E.351 9077 h.274
-2 Pinto Pin (7 |Enable qaux[11].D £.330 2743 £.330 9.073 5.287
Input to Output (8 |Enable qau=[B]:0 E.328 2754 E.328 9.082 b.246
= User Sets ENEE qaus[12}D £312] 2761 6312 9073 5239
(10| Enable gaux[10].0 6.311 2784 6.311 9.100 5211
(11| Enable gaux[14].0 6133 2961 6133 9.100 5.033
q | y | [12_|Enable gaux[3}D 6112 2.988 6112 9.100 5012
(13 |Enable gaux[11D 5.793 3278 5.793 9.077 4722
5 14 |Enable gaux[41D 5.738 3344 5.738 9.082 4 656 2
1R |Frakla A TN 1m0 213 1m0 g1n? Anay
Details for parallel paths ~
51 I From: Enable
To: qaux[13]:D
44 Pin Hame Type Met Hame | Cell Name| Op | D
2 Farallel
% 4] Path #1
..2' data reguired time
* data arrival time
24 slack
14 Data arrival ime I
Enable
0 . | Enable_pad:PAD net Enable +
i} 2 4 [ Enable_pad:y’ cell ADLIBIIB3S |+ v
slack distribution {ns) P2 [ —— : - IS

Figure 18 - SmartTime External Setup Path List
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Viewing Clock-to-Output Paths

To view Clock-to-output paths, click Clock to Output in the Domain Browser to display the register to output timing.

Again, the slack is positive in the tutorial example, indicating there are no timing violations.

®.. Maximum Delay Analysis View
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MAX
Apply Filker Stare Filker | Reset Filker |
= (51 Summany
= ﬁsj@[;a:jf:;ztck Source Pin Sink Pin Delay [Slack Amival | Required [l:::ﬂ(t:knl: ~
¥ Fegister to Register |9 F
v Edternal Satup 2 | gqau{0].CLK (0] £.022) 2135  7.865 10,000 7.865
v 3 5| qaus(5].CLE (5] 5547|2310 7.540 10.000 7630
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Azpnchronous to Regi.. |6 | gaus[2LCLK G2 52597 2835 7165 10,000 7165
-2 Pinto Pin 7| gaus[E}CLK GIE) 5.083 3.063 6.937 10.000 £.937
Input to Output (8 | gaus[3}CLK a9 4.970 3196 £.804 10.000 E£.804
= User Sets (9 | qaud14}CLK o[l4) 4897 3237  E763 10.000 6763
(10 | gaus[15]:CLK Q15 4657 3.464 6.536 10.000 E.536
(11| gaus[3}CLK Q3] 4.680 3.484 6516 10.000 E.51E
q | y | 12| qaux{B].CLK Q8] 4645 3.507 £.4393 10.000 £.433
(13 | gaus[7LCLK Q7 4.587 3.565 6.435 10.000 E.435
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Details for parallel paths A
61 Il From: qaux[1}:CLK
To: Q1]
54 Pin Name Type | Met Name| Cell Name | Op | Delay [nz)] Total [ns]] Fan
ol Parallel
g 44 Path #1
-3 data required time 10,000
;0; 39 data arrival time - 8.697
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Data arrival ime I
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o 0 é "1 & Clock_pad:PAD net Clock, + 0.000 0.000
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Figure 19 - SmartTime Clock to Output Paths List
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Components of the SmartTime Constraints Editor

SmartTime Constraints Editor is a tool in the Designer software that enables you to create, view, and edit timing
constraints of the selected scenario for use with SmartTime timing analysis and timing-driven optimization tools. This
editor includes powerful visual dialogs that guide you toward capturing your timing requirements and timing exceptions
quickly and correctly. In addition, it is closely connected to the SmartTime Timing Analysis View, which enables you

to analyze the impact of constraint changes.

Constraints Adder

FB&X
‘Pmiod Frequency| Dut}lc_l.lcle‘ First | Dffs:
[ns] [MHz] [%] Edge| [ns

&¥ Constraints Editor

=I-- Constraints ‘ Syntax Clock Hame Clock Source

—I-- Requirements
T Clock Click here to add a constraint ¥

Generated Clock u v U_CLK_DMW2/CLEZ2M:0 | U_CLE_DMW2ACLE32M:0 20,0000 BO.000 50.000  |rising | 0.00
Input Delay g \d CLEZM CLK.2M 120.00 8.333 50.000  |riging | 0.00
Output Delay u A PLL_CLK_IN PLL_CLE_IM 15.000)  EBB.EET 50.000  |riging | 0.00
= Exceptions
T Max Delay
Min Delay
Multicycle Constraints List
Falze Path
= Advanced
Clock Source Latency
Dizable Timing
Clock Uncertainty

4
\ Constraints Browser

Figure 20 - SmartTime Constraints Editor View

Constraint Hierarchy Browser
The SmartTime Constraints Editor window is divided into a Constraint Browser and a Constraint List. The
Constraint Browser categorizes constraints based on requirements and exceptions, while the Constraint List provides

details about each constraint and enables the user to add, edit and delete constraints.
You can perform the following tasks in the SmartTime Constraints View:
o Select a constraint type from the Constraint Browser and create or edit the constraint.
e Add a new constraint and check the syntax.
e Click or double-click a constraint in the Constraint List to edit and check the syntax of the selected constraint.

o Select a row and right-click to display the shortcut menu, which you can use to edit, delete, or copy the selected

constraint to a spreadsheet.

e Select the entire spreadsheet and copy it to another spreadsheet.

See Also
Editable Grid and Quick Adder

SmartTime scenarios
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Editable Constraints Grid

The Constraints Editor allows you to add, edit and delete constraints directly from the Constraints Editor View.

B¥ Constraints Editor

Period
[ns)

=) Constrainks
Hqu:;;ents J Click here to add a constraint
Generated Clock
Input Delay
Output Delay
—| - Exceptions
I ax Delay
tin Delay
Multicycle
False Path
=) Advanced
Clock Source Latency
Digable Timing
Clock Uncertainty

Frequency| Dutycycle|

| S_vnlax| Clock Name| Clock Source| {MH=) (%)

|Filsl Dffsed
Edge| [ns]

Wavef0lm| File| Comments|

Figure 21 - Constraints Editor View
To add a new constraint:

1. Select a constraint type from the constraint browser.

2. Enter the constraint values in the first row and click the green check mark to apply your changes. To cancel the

changes press the red cancel mark.

3. The new constraint is added to the Constraint List. The green syntax flag indicates that the constraint was

successfully checked.

To edit a constraint:

1. Select a constraint type from the constraint browser.

2. Select the constraint, edit the values and click the green check mark to apply your changes. To cancel the changes

press the red cancel mark. The green syntax flag indicates that the constraint was successfully checked.

To delete a constraint:

1. Select a constraint type from the constraint browser.

2. Select the constraint you want to delete and from the right-click menu, select Delete Constraint.
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Constraint Wizard

The SmartTime Constraint Wizard enables you to quickly and easily create clock and timing I/O constraints for your

design.

To open the Constraint Wizard (shown below) from the SmartTime Tool menu, choose Constraint Wizard. This

window can be resized.

Constraint Wizard

Constraint Wizard

X

Introduction to SmartTime Constraint Wizard

Thiz ‘Wizard will azzizt you in creating constraints for clocks and [0 in your design.

Overall clock The constraints created by the ‘Wizard can be modiified later from
the Constraints Editar.

constraint

*t'ou can uze the Wizard sequentially by clicking Mext at each
Crwerall 100 ICIEEM .
conatraint Alternatively, pou can access each individual step in the ‘Wizard by

clicking a step in the Constraint 'Wizard flaw, available on the left

Speific clock column of thig window.

constrairts All steps in this Wizard are optional. Click Finish at any time to skip

the remaining steps.
Generated clock

constraints

Specific input
constraints

Specific output
caonstraints ™ Don't show this intraduction again

Summary

Help | Mext » | Cancel

Figure 22 - Constraint Wizard

This window provides information about the Constraint Wizard and how to use it. Check the Don’t show this

introduction again box to skip this window next time you use this wizard.
Press Next to continue to the next step in the wizard.

Note: Note: All steps in this Wizard are optional and you can exit the wizard by clicking the Finish button.
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Overall Clock Constraint

X

Constraint Wizard

Constraining explicit clocks

“t'ou can set a constraint for all explicit clocks in your design.

Introduction
. Overall clock
constraint Tizera)
Crwerall 100 L i
constrairt Iq_ Period: ns—bl or Frequency: MHz
&

Specific clock
conatraints

Generated clock
constraints

Specific input
constraints The constraint above will apply to all explicit clocks that are nat constrained yet. You will be able ta
override this constraint for any specific clock in a later step of this wWizard.

Specific output
constraints

Summary

Help <Back [ sk | Firish | Cancel |

Figure 23 - Constraint Wizard — Overall Clock Requirements

In this window you can set a default required period or frequency for all explicit clocks in your design. Clocks that

already have a constraint will not be affected.

To set a constraint for all explicit clocks, enter the Period or the Frequency, and click Next to go to the next step or

Finish to exit the wizard.
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Overall 1/0 Constraint

Constraint Wizard

X

Constraining captured /'0s

*t'ou can set the default clock-related constraints for all 1/0 delays in your design.

Show /0 constraints as: /0 delaps ¢ External setup/Clock-to-out

Introduction ¥
Clock Name
Creerall clock
constraint
Input b axirmum delay
. Overall 0 = »
constraint - o |

ininum delay | | |

Specific clock ’— ap
conatraints |

Generated clock Data[0] Di=t=(41]
constraints Input Port
Specific input
constraints Dutput
Minimurn delay I axirurn delay

| |

Specific output

E— e sl [
| |

SUMmmary |
Dat=(0] Dista(1]
COutput Port

Mote: constraints for zpecific |/0z can be zet in later steps aof this \Wizard.

Help <Back [ sk | Firish | Cancel |

Figure 24 - Constraint Wizard — Overall /0O Constraint

In this window you can set a default constraint for all I/Os in the design. Constraints will be applied with respect to

clocks related to the I/Os. This constraint will not override existing I/O constraints.
Show I/0 constraints enables you to display I/O constraints as I/O delays (minimum and maximum delays for input
and output) or external setup/clock-to-out.
To set a constraint for all 1/Os:
1. Enter the Maximum and/or Minimum delays for the Input and/or Output.

2. Click Next to go to the next step or Finish to exit the wizard.
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Specific Clock Constraints

Constraint Wizand E|
Constraining individual clocks
‘Y'ou can set constraints for specific clocks.
Introduction Sunt Clock Period | External | External |Max Input | Min Input i l:_alx_ t Min Clock-!
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. Specific clock
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constraints
SUMMary
¢ ' >
Wwiarning: Some patential clocks in your dezign are not constrained.
Help < Back | Mexst > | Firish | Cancel |

Figure 25 - Constraint Wizard — Specific Clock Constraints
In this window you can set a period and 1/O timing constraints for a specific clock domain. All I/Os within the domain

will be affected by the I/O timing constraints. You can modify the constraints from the grid.

To add a constraint for a potential clock:

1.  Click the first row in the grid, enter the constraint information, and click the green check mark.
2. Click Next to go to the next step or Finish to exit the wizard.

Note: Note: This option is available only when there is a potential clock in your design.
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Generated Clock Constraints

Constraint Wizard fg

Constraining generated clocks

‘f'ou can set constraints for generated clocks.

Irtraduction -
Syntax | Clock Pin| Reference Pin| Multiplier| Divider SEe“lf;rizls] Ez:zl?r::] "[!l::I‘a!vnFr:‘;] '[;‘:ar;al:?:::] Clo
Cwverall clock Click here to add a constraint on a potential clock pin
constraint
Crverall 110
constraint

Specific clock
constraints

. Generated clock
constraints

Specific input
constraints

Specific output
constraints

SUMMary

< | >

Wwiarning: Some patential clocks in your dezign are not constrained.

Help < Back | Mest » | Finizh Cancel |

Figure 26 - Constraint Wizard — Generated Clock Constraints

In this window you can set a period and I/O timing constraints for a specific generated clock domain. You can modify

the constraints from the grid.

To add a constraint for a generated clock:

1.  Click the first row in the grid, enter the constraint information, and click the green check mark.
2. Click Next to go to the next step or Finish to exit the wizard.

Note: Note: This option is available only when there is a generated clock in your design.
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Constraint Wizard
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Figure 27 - Constraint Wizard — Specific Input Constraints

In this window you can set constraints for specific input pins. You can modify the constraints from the grid.

To set a constraint for an input pin:

1. Set the maximum and/or minimum input delay for selected pin in the grid.

2. Click Next to go to the next step or Finish to exit the wizard.

Note: Note: This option is available only when there is an input pin in your design.

Double-click the Port Name or Clock header in the table to change the sorting order by input port name or clock

name.
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Specific Output Constraints
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Figure 28 - Constraint Wizard - Specific Output Constraints

In this window you can set constraints for specific output pins. You can modify the constraints from the grid.
To set a constraint for an output pin:
1. Set the maximum and/or minimum output delay for selected pin in the grid.
2. Click Next to go to the next step or Finish to exit the wizard.
Note: Note: This option is available only when there is an output pin in your design.

Double-click the Port Name or Clock header in the table to change the sorting order by output port name or clock

name.
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Summary

Constraint Wizard

Irtraduction

Creerall clock
constraint

Crverall 110
constraint

Specific clock
constraints

Generated clock
constraints

Specific input
constraints

Specific output
constraints

. Summary

Help

Summary

‘r'ou have successfully completed the Constraint ‘wizard.
Click Finish to create the constraints listed below.

Constraint Wizard

X
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Al inputs
b aximurn input delay: 7 ne
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All outputs
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< Back | Finish |

Cancel

Figure 29 - Constraint Wizard — Summary

This window summarizes the requirements specified in the wizard and information about all clock and I/O constraints

in the design.

Click Finish to create the constraints.

See Also

Editable Grid and Quick Adder
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Using Clock Types
Clock constraints enable you to specify your clock sources and clock requirements, such as the frequency and duty cycle.
SmartTime detects possible clocks by tracing back the design from the clock pins of all sequential components until it
finds an input port, the output of another sequential element, or the output of a PLL. SmartTime classifies clock

sources into three types:
o Explicit clocks
e Potential clocks
e Clock network

Grouping clocks into these three types helps you manage clock domains efficiently when you add a new clock domain
for analysis or when you create a new clock constraint using the Select Source Pins for Clock Constraint dialog box (as

shown below).

Select Source Pins for Clock Constraint

Specify pins i+ by explicit list " by keyyword and wildcard
Available Pins: Assigned Pins:
CPUCIE,

WidRefClk

Add Al =

[kl

Filker available objects:

PinType!  [Explictt clocks |

| Filter

Help | QK | Cancel

Figure 30 - Select Source Pins for Clock Constraint Dialog Box
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See Also
Select Source Pins for Clock Constraint dialog box

Understanding explicit clocks
Understanding potential clocks

Understanding clock networks
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Understanding Explicit Clocks

Explicit clocks are pins or ports connected to the clock pin of one or more sequential component, and where each clock

is one of the following:
e The output of a PLL
e An input port that does not get gated between the source and the clock pins it drives
e The output pin of a sequential element that does not get gated between the source and the clock pins it drives
e Any pin or port on which a clock constraint was specified

By default, SmartTime displays domains with explicit clocks in the Timing Analysis View. You can browse these

domains in the Domain Browser of the Timing Analysis View.

rd
ek

Explicit clocks 4

Figure 31 - Explicit Clocks
See Also
Choose the Clock Source dialog box
Using clock types
Understanding potential clocks

Understanding clock networks
Figure 32 -
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Understanding Potential Clocks
Potential clocks are the clock sources that could be either enabled sources or clock sources. This type of clock is
generally associated with the use of gated clocks. When associated with gated clocks, SmartTime cannot differentiate
between the enabled sources and clock sources. Both sources appear in the potential clocks list and not the explicit

clocks list.

Potential clocks

Potential clocks

¥ _\‘/

{0y
I \

/ [IN1

IN D— lIN2
(0 I'\. ,."I
N/

See Also

Choose the Clock Source dialog box

Using clock types

Understanding explicit clocks

Understanding clock networks
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Understanding Clock Networks

Clock networks are internal clock network pins used as a clock source. With this network type, you can set the clock
constraint on any pin in the clock network. You may want to do this to eliminate clock network pessimism by short-
cutting a reconvergent combinational logic on the clock network (as shown below). Clock network pessimism triggers

an overestimation of the clock skew, making the timing analysis inaccurate.

Mux

Mux

b

—
| Mux

Ck > s TS

Eliminating clock network pessimism by setting a clock
constraint on the clock network internal pin XOR2:0

Figure 33 - Source Being Set Within a Clock Network

See Also
Choose the Clock Source dialog box

Using clock types
Understanding potential clocks

Understanding clock networks
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Specifying Clock Constraints

Specifying clock constraints is the most effective way to constrain and verify the timing behavior of a sequential design.

Use clock constraints to meet your performance goals.

To specify a clock constraint:

1. Add the constraint in the editable constraints grid or open the Create Clock Constraint dialog box using one of

the following methods:

e From the Actions menu, choose Constraints > Clock.

e (lick the icon.

¢ Right-click the Clock in the Constraint Browser.
e Double-click any field in the Generated Clock Constraints grid.
The Create Clock Constraint dialog box appears (as shown below).

Create Clock Constraint fgl

Clock sources: N -| -

Clock Mame: |

T(zera)

|<—Peri0d: n54>|0r Frequency: MHz
Iy

0

a

[—— Offset: —>|<— Duky cycle: —>|
0,000 ns 50,0000 =

Comment:

Help OF | Cancel |

Figure 34 - Create Clock Constraint Dialog Box

2. Select the pin to use as the clock source. You can click the Browse button to display the Select Source Pins for

Clock Constraint dialog box (as shown below).

Note: Note: Do not select a source pin when you specify a virtual clock. Virtual clocks can be used to define a

clock outside the FPGA that it is used to synchronize I/Os.
Use the Choose the Clock Source Pin dialog box to display a list of source pins from which you can choose. By default, it displays
the explicit clock sources of the design. To choose other pins in the design as clock source pins, select Filter available objects - Pin

Type as Explicit clocks, Potential clocks, Input ports, All Pins, All Nets, Pins on clock network,or Nets in clock network. To
display a subset of the displayed clock source pins, you can create and apply a filter.
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Multiple source pins can be specified for the same clock when a single clock is entering the FPGA using multiple inputs with

different delays.
Click OK to save these dialog box settings.

3. Specify the Period in nanoseconds (ns) or Frequency in megahertz (MHz).

4. Modify the Clock Name. The name of the first clock source is provided as default.
5. Modify the Duty cycle, if needed.

6. Modify the Offset of the clock, if needed.

7.  Modify the first edge direction of the clock, if needed.
7. Click OK. The new constraint appears in the Constraints List.

Note: Note: When you choose File > Commit, SmartTime saves the newly created constraint in the database.

B¥ Constraints Editor

Period

=1 Constraints | S_vnlax| Clock Name| Clock Source| ns)

=|- Fequirements
" m Click here to add a constraint

Generated Clock u \'d my_clock CLK 100.00| 10.000 50,000 |rizing | 0.000 050 GUI
Irput Delay
Output Delay
—| - Exceptions
tax Delay
tin Delay
Multicycle
False Path
= Advanced
Clock Source Latency
Dizable Timing
Clock Uncertainty

Frequency| Dulycycle| First | Offset
[MHz] (%] Edge| [ns]

Wavef0lm| File| Comments|

Figure 35 - SmartTime Timing Constraint View

See Also
Design Constraint Guide: Clock definition

Design Constraint Guide: Create a clock

Create clock constraint dialog box
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Specifying Generated Clock Constraints

Specifying a generated clock constraint enables you to define an internally generated clock for your design and verify its

timing behavior. Use generated clock constraints and clock constraints to meet your performance goals.

To specify a generated clock constraint:

1. Add the constraint in the editable constraints grid or open the Create Generated Clock Constraint dialog box

using one of the following methods:

e From the Actions menu, choose Constraints > Generated Clock.

o Click the icon.

¢ Right-click the GeneratedClock in the Constraint Browser.
¢ Double-click any field in the Generated Clock Constraints grid.

The Create Generated Clock Constraint dialog box appears (as shown below).
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Create Generated Clock Constraint

Clack Pin: -vl J

Clock Reference:; J
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Figure 36 - Create Generated Clock Constraint

2. Select a Clock Pin to use as the generated clock source. To display a list of available generated clock source pins,

click the Browse button. The Select Generated Clock Source dialog box appears (as shown below).
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Select Generated Clock Source

Select a pin:

¥CMP33/U0/U2_DDR1:0Q
¥CMP33/U0/U2_DDR2:0Q
pll1:CLE1
pll1:CLEZ

Filter available objects:
Type: Explicit docks ﬂ

Filter:

|* Filter
Help | (a4 | Cancel |

Figure 37 - Select Generated Clock Source Dialog Box

3. Modify the Clock Name if necessary.
4. Click OK to save these dialog box settings.
5. Specify a Clock Reference. To display a list of available clock reference pins, click the Browse button. The Select
Generated Clock Reference dialog box appears.
5. Click OK to save this dialog box settings.
6. Specify the values to calculate the generated frequency: a multiplication factor and/or a division factor (both
positive integers).
7. Specify the first edge of the generated waveform either same as or inverted with respect to the reference
waveform.
8. Click OK. The new constraint appears in the Constraints List.
Tip:  Tip: From the File menu, choose Commit to save the newly created constraint in the database.
See Also

Design Constraint Guide: Clock definition

Design Constraint Guide: Create a clock
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Create clock constraint dialog box
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Using Automatically Generated Clock Constraints

The automatically generated clock constraints is only available for IGLOO, ProASIC3, SmartFusion, Fusion, and

Axcelerator families.

If your design uses a static PLL, SmartTime automatically generates the required frequency at the output of the PLL,
provided you have supplied the input frequency. When you start SmartTime, a generated clock constraint appears in
the Constraints List with the multiplication and division factor extracted from the PLL configuration. The File

column specifies this constraint as auto-generated (as shown below).

[0 x]
Syntax | Clock HName Clock Pin | Reference Pin | Multiplier] Divider] ‘Waveform File Comments|

[ Corstraints
_]- Requirements

¥ [$1155/CoeGLA[$1IS5/CaeBls [$1155/CaeClksa [ 8 [ & [spnchiorized  [auto-generated|
2 |¥  [$1SE/CoeGLA|$156/CoeGLA  [$1SE/CareCLkA | 8 | 8 [synchronized | auto-generated|

Clack Source Latency
------- Dizable Timing
------- Clack Uncertainty

Figure 38 - Constraints Editor
Note: Note: SmartTime does not automatically create a Generated Clock constraint if you have already set a

constraint on the PLL output.

If you delete the automatically generated clock constraint, SmartTime does not regenerate it the next time you open the

design. However, you can easily create it again by using the following steps:

1. Open the Create Generated Clock Constraint dialog box (as shown below).
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Create Generated Clock Constraint

Clack Pin: -vl J
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Comment:
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Figure 39 - Create Generated Clock Constraint

2. Select the PLL output as the Clock Pin source for the generated clock.
3. Select the PLL input clock as the Clock Reference for the generated clock.
4. Click Get Pre-Computed Factors. SmartTime retrieves the factor from the static PLL configuration.

5. Click OK.

See Also
Create Generated Clock Constraint (SDC)
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Specifying an Input Delay Constraint

Use the input delay constraint todefine the arrival time of an input relative to a clock.

To specify an input timing delay constraint:

1. Add the constraint in the editable constraints grid or open the Set Input Delay Constraint dialog box using one

of the following methods:

e From the SmartTime Actions menu, choose Constraints > Input Delay.

o (lick the icon.

¢ Right-click the Input Delay in the Constraint Browser.
¢ Double-click any field in the Input Delay Constraints grid.

The Set Input Delay Constraint dialog box appears (as shown below).
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Set Input Delay Constraint

Clock Port

Show by (+ External Setup/Hald ™ |nput Delay
Input Port: |
it _@ Input Port :D‘ FF‘?_@_
r) |—>
Clock Port
Clock Port: | FPGA

/

Hold:

Comment:

ns Setup: ns

Data{0}
Input Port

Data(1}

Help

Cancel

]

2.

Figure 40 - Set Input Delay Dialog Box

Select either External Setup/Hold or Input Delay.

¢ External Setup/Hold enables you to enter an input delay constraint by specifying the
timing budget inside the FPGA using the external setup and hold time. This is the

default selection.

Note: Note: The external hold information is currently used for analysis only and not by the optimization tools.

For the basic timing analysis flow of a simple design, select External Setup/Hold.

¢ Input Delay enables you to enter an input delay constraint by specifying the timing

budget outside the FPGA. You can enter the Maximum Delay, the Minimum Delay,
or both.

Note: Note: The Minimum Delay is currently used for analysis only and not by the optimization tools.
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When you change values in one view, SmartTime automatically updates the other view.

3. Specify the Input Port or click the Browse button to display the Select Ports for Input Delay dialog box.

Select Ports for Input Delay

Specify pins i+ by explict list " by keyword and wildcard

Available Pins: Assigned Pins:
Adr
Clock
Enable

Add Al =

Lkl

Filter available pins:

Pin Type: Input ports j

| Filter

Help | CK | Cancel

Figure 41 - Select Ports for Input Delay Dialog Box

3. Select the name of the input pin(s) from the Available Pins list. Choose the Pin Type from the drop-down list.

You can use the filter to narrow the pin list. You can select multiple ports in this window.
4.  Click Add or Add All to move the input pin(s) from the Available Pins list to the Assigned Pins list.
5. Click OK.

The Set Input Delay Constraint dialog box displays the updated Input Port information.
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Figure 42 - Updated Set Input Delay Constraint Dialog Box

4. Select a clock from the Clock Port drop-down list.

5. Ifyou selected Show by: External Setup/Hold, specifythe External Setup.
If you selected Show by: Input Delay, specify the Maximum Delay value.

6. Ifyou selected Show by External Setup/Hold, specify the External Hold. If you selected Show by: Input Delay,

specify the Minimum Delay value.

7. Click OK.

SmartTime adds this constraint to the Constraints List in the SmartTime Constraints Editor.

See Also

Set Input Delay Constraint dialog box

Select Source or Destination Pins for Constraint dialog box

62

SmartTime v9.1 User’s Guide



VActel

Specifying an Output Delay Constraint

Specifying an Output Delay Constraint

Use theoutput delay constraints to define the output delay of an output relative to a clock.

To specify an output delay constraint:

1. Add the constraint in the editable constraints grid or open the Set Output Delay Constraint dialog box using

one of the following methods:

e From the SmartTime Actions menu, choose Constraints > Output Delay.

o Click the icon.

e Right-click the Output Delay in the Constraint Browser.
¢ Double-click any field in the Output Delay Constraints grid.
The Set Output Delay Constraint dialog box appears.

SmartTime v9.1 User’s Guide 63



VActel

| SmartTime Constraints Editor

Set Output Delay Constraint

Show By: * Clock-to-Output " Output Delay

FF1

1 >

Output Port: J
FF2

Cutput Port

D
A

i
Clock Port

Clock Part: -

=

FPGA

Clock Port T

Maximum Delay: ns

Y
Minimum Delay: ns

Data{0}
Cutput Port
Comment:

|
Help

QK | Cancel

Figure 43 - Set Output Delay Constraint Dialog Box

Specify either Clock-to-Output or Output Delay.

e Clock-to-Output enables you to enter an output delay constraint by specifying the timing budget inside
the FPGA. This is the default selection.

Note: The Minimum Delay value is currently used for analysis only and not by the optimization

tool.

¢ Output Delay enables you to enter an output delay constraint by specifying the timing budget outside

the FPGA. You can enter either the Maximum Delay, the Minimum Delay, or both.

Note: The Minimum Delay is currently used for analysis only and not by the optimization tools.
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When you change values in one view, SmartTime automatically updates the values in the other view.

3. Enter the name of the Output Port or click the Browse button to display the Select Ports for Output Delay

dialog box.

Select Ports for Output Delay

Specify pins i+ by explidt list " by keyword and wildcard

Available Pins: Assigned Pins:

Qi) ”~
Q1)
Qo)
Q{11)
Q(12)
Q(13)
Q14
Q{15
Q{2
Q{3
Q)
Q=)
Qie)
o7 b

Add All =

Lkl

Filter available pins:

Pin Type: |Ouu:|ut ports j

| * Filter

Help | Ok | Cancel

Figure 44 - Select Ports for Output Delay Dialog Box

4. Select the output pin(s) from the Available Pin list. Choose the Pin Type from the drop-down list. You can use

the filter to narrow the pin list. You can select multiple ports in this dialog box.

5. Click Add or Add All to move the output pin(s) from the Available Pins list to the Assigned Pins list.

6. Click OK. The Set Output Delay Constraint dialog box displays the updated representation of the Output Port
graphic.

7. Select a clock port from the Clock Port drop-down list.

8. Enter the Maximum Delay value.

9. Enter the Minimum Delay value.
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10. Click OK. SmartTime adds this constraint to the Constraints List in the Constraints Editor.

See Also
Set Output Delay Constraint dialog box

Select Source or Destination Pins for Constraint dialog box
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SmartTime Timing Analyzer
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Components of the SmartTime Timing Analyzer

Use the SmartTime Timing Analyzer to visualize and identify timing issues in your design for the selected scenario. In
this view, you can evaluate how far you are from meeting your timing requirements, create custom sets to track, set

timing exceptions to obtain timing closure, and cross-probe paths with other tools.
The timing analysis view includes:
e Domain Browser: Enables you to perform your timing analysis on a per domain basis.
e Path List: Displays paths in a specific set in a given domain sorted by slack.
e Path Details: Displays detailed timing analysis of a selected path in the paths list.
o Analysis View Filter: Enables you to filter the content of the paths list.

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

You can copy, change the resolution and the number of bars of the chart from the right-click menu.
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Figure 45 - SmartTime Timing Analyzer Components
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See Also

SmartTime scenarios
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Analyzing Your Design
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 and Minimum Delay Analysis.
To perform the basic timing analysis:
1. Open the Timing Analysis View using one of the following methods:
e In the Design Flow window, click the Timing Analyzer icon to display the SmartTime
Timing Analyzer.

e From the SmartTime Tools menu, choose Timing Analyzer > Maximum Delay
Analysis or Minimum Delay Analysis.

e  Click the E icon for Maximum Delay Analysis or the icon for Minimum

Delay Analysis from the SmartTime window.

Note: Note: When you open the Timing Analyzer from Designer, the Maximum Delay Analysis window is
displayed by default.
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® . Maximum Delay Analysis View
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Figure 46 - Maximum Delay Analysis View

2. 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. The Paths List displays the timing paths sorted by slack. The path with the lowest slack (biggest

violation) is at the top of the list.

3. Select the path to view. The Path Details below the Paths List displays detailed information on how the slack

was computed by detailing the arrival time and required time calculation. When a path is violated, the slack is
P y g q p ,

negative and is displayed in red color.

4. Double-click the path to display a separate view that includes the path details and schematic.

Note: Note: In cases where the minimum pulse width of one element on the critical path limits the maximum

frequency for the clock, SmartTime displays an icon for the clock name in the Summary List. Click on the

icon to display the name of the pin that limits the clock frequency.

5. Repeat the above steps as required.
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Performing a Bottleneck Analysis

To perform a bottleneck analysis

1.
Analysis Options dialog box appears.
2. Select the options you wish to display and click OK.

The Bottleneck Analysis View appears in a separate window (see image below).

From the SmartTime Tools menu, select Timing Analyzer > Bottleneck Analysis. The Timing Bottleneck
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click on a slot in the chart above to get details about the cells it contains
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Figure 47 - Bottleneck Analysis View

A bottleneck is a point in the design that contributes to multiple timing violations. The Bottleneck Analysis View

contains two sections

e Device Description
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Device Description

The device section contains general information about the design and the parameters that define the bottleneck

computation:

Design name
Family

Die

Package

Design state

Data source

Set selection type
Max paths
Bottleneck instances
Analysis type
Analysis max case
Voltage
Temperature
Speed grade

Cost type

Max parallel paths
Slack threshold

Bottleneck Description

This section displays a graphic representation of the bottleneck analysis and lists the core of the bottleneck information

Performing a Bottleneck Analysis

for the bar selected in the chart above. If no bar is selected, the grid lists all bottleneck information.

Click the controls on the right to zoom in or out the contents in the chart.
Right-click the chart to export the chart or to copy the chart to the clipboard.

The list is divided into two columns:

Instance name: refers to the output pin name of the instance. Click the pin name to select the cell and the

corresponding instance is selected in MultiView Navigator (MVN).

Bottleneck cost: displays the pin's cost given the chosen cost type. Pin names are listed in decreasing order of

their cost type.
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See Also

Timing Bottleneck Analysis Options dialog box (SmartTime)
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Managing Clock Domains

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:
e Register to Register
e External Setup (in the Maximum Analysis View) or External Hold (in the Minimum Analysis View)

e Clock to Out

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 (as shown below).

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

box.

Manage Clock Domains [$_<|

Bvailable clack domains: Shaow the clack domains in this order:

Clock,

FLL

Mew Clock, .,

Help (a4 | Cancel |

Figure 48 - Manage Clock Domains Dialog Box

2. To add a new domain, select a clock domain from the Available clock domains list, and click either Add or New

Clock to add a non-explicit clock domain.
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3. To remove a displayed domain, select a clock domain from the Show the clock domainin 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 domainin

this order list, and then use the 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 have added a new clock

domain, then it will include at least the three path sets as mentioned above.

See Also

Manage Clock Domain dialog box
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Managing Path Sets

You can create and manage custom path sets for timing analysis and tracking purposes. Path sets are displayed under

the Custom Path Sets at the bottom of the Domain Browser.

To add a new path set:
1. Right-click anywhere in the Domain Browser, and choose Add Set. The Add Path Analysis Set dialog box

appears (as shown below).

Tip:  Tip: You can click the icon in the SmartTime window bar to display the Add Path Analysis Set dialog

box.
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Add Path Analysis Set
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Figure 49 - Add Path Analysis Set Dialog Box

2. Enter a name for the path set.

3. Select the source and sink pins. You can use the filters to control the type of pins displayed.

4. Click OK. The new path set appears under Custom Path Sets in the Domain Browser (as shown below).
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Figure 50 - Updated Domain Browser with User Sets
To remove an existing path set:

1. Select the path set from the User Sets in the Domain Browser.

2. Right-click the set to delete, and then choose Delete Set from the right-click menu.

To rename an existing path set:

1. Select the path set from User Set in the Domain Browser.

2. Right-click the set to rename, and then choose Rename Set from the right-click menu.
3. Edit the name directly in the Domain Browser.
See Also

Add Path Analysis Set dialog box
Using filters
Exporting Files
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Displaying Path List Timing Information

The Path List in the Timing Analysis View displays 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; you can add or remove

columns for each type of set.
By default, each type of set displays a subset of columns as follows:
e Register to Register: Source Pin, Sink Pin, Delay, Slack, Arrival, Required, Setup, Minimum Period, and Skew.
e External Setup: Source Pin, Sink Pin, Delay, Slack, Arrival, Required, Setup, and External Setup.
e 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.
e Custom Path Sets: Source Pin, Sink Pin, Delay, and Slack.
You can add the following columns for each type of set:

o Register to Register: Clock, Source Clock Edge, Destination Clock Edge, Logic Stage Count, Max Fanout,

Clock Constraint, Maximum Delay Constraint, and Multicycle Constraint.

e 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.

e 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.
e Input to Output: Arrival, Required, Setup, Hold, Logic Stage Count, and Max Fanout.
e Custom Path Sets.
To customize the set of timing information in the Path List:
1. Select the set to customize.
2. Select the whole Paths List by clicking in the upper-left corner.

3. Right-click anywhere on the column headings, and then choose Customize table from the right-click menu. The

Customize Analysis View dialog box appears (as shown below).
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Figure 51 - Customize Analysis View Dialog Box
4. To add one or more columns, select the fields to add from the Available fields list, and click Add.

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

click Remove.

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

See Also

Customize Analysis View
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Displaying Expanded Path Timing Information

SmartTime displays the list of paths and the path details for all parallel paths.

MaX

L4

= 31 Surnmany
&1 Datashest
S @ CLKEM

¥ Euternal Setup

X Clock to Qutput —
Register to Asynchrc
Esternal Recovery
Agpnchronous o Re

=% @i PLL_CLK_IN

X Register to Regi..

External Setup -
< | 3

® . Maximum Delay Analysis View

: — 1
40 &0 a0
slack distribution (ns)

From * To |*
Apply Filter Stare Filter | Reset Filker |
Source Pi Delay |Slack Arrival | Required Hir_limum A~
ng| Period [ng
u
o [T2“PC“L"€3”“ CORE foon U_SBIAUa/bram_a[1ZED | 48407 70731 50722 121453 0867 49263 -0.005
TDPMUWU CORE/con |y opy )4 bram_a{11D 47470 7IEN 49785 121395 0.867 40389 0052
[TED'E“L"PW CORE/con |y gy 4 bram_a{12]0 47412 716 49727 121483 067 42274 0005
U TDPMDWU CORE/eon |y gy 4 bram_a(14]0 47182 7190 49498 121408 067 42090 0.040
DTE['Z]MC”S!”“ COREACOn | spisasbram_a[12kD | 47.263) 71915 43538 121453 0867 48085 0.051
Details for parallel paths
From: U_SB1/U3/rwra:CLK
To: U_SBI/U3/WR:D
Pin Name | Type | Net Name | Cell Mame| Op | Delay (ns)] Total [ns)] Fanout| Edge]
Parallel
Path 1
data required time E1.571
data arrival time 7916
slack 53.655
Data arrival time calculation
T o000 o.000
CLK.BM Clock source + 0.000 0.000 T
0_I0_BUFFERG:CLEGM et TLKE B 0000 0.000 ;
0_I0_BUFFERS/CLK_BUFPAD et U_I0_BUFFERS/CLEEM T 0000 0.000 T e

Figure 52 - Expanded Path View

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

paths.

To display the Expanded Path View:

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

From the Expanded Path View: double-click the path, or right-click the path and select expand path.
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Figure 53 - Expanded Path View

The Expanded Path Summary provides a summary of all parallel paths for the selected path. The Path Profile chart
displays 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 only shows one path for each Expanded

Path. You can change this default in the SmartTime Options dialog box.

The Expanded Path View also includes a schematic of the path and a path profile chart for the paths selected in the

Expanded Path Summary.
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Using Filters

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). The filtering options appear on the top of the Timing Analysis View. You can save these filters one level below

the set under which it has 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 click Apply Filter. This limits the display to the paths

that match your filter criteria.

From 1_SE* To |u_ToO*

Store Filker Reset Filter

Figure 54 - Maximum Delay Analysis View

3. Click Store Filter to save your filter criteria with a special name. The Store Filter as Analysis Set dialog box

appears (as shown below).

Store Filter as Analysis Set le

Marne: | MyFilker0l

Help Ik | Cancel |

Figure 55 - Store Filter as Analysis Set Dialog Box

4. Enter a namefor the filter such as MyFilter01, and click OK. Your new filter name appears below the set under

which it was created.
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®. Maximum Delay Analysis View
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Figure 56 - Updated Maximum Delay Analysis View

Repeat the above steps and cascade as many sets as you need using the filtering mechanism.

To remove a set created with filters:

1. Select the set that uses filters.

2. Right-click the set, and choose Delete Set from the shortcut menu.
To rename a set created with filters:

1. Select the set that uses filters.

2. Right-click the set, and choose Rename Set from the shortcut menu.

3. Edit the name directly in the Domain Browser.
To edit a specific filter in the set:

1. Select the filter to edit.

2. Right-click the filter, and choose Edit Set from the shortcut menu.

See Also
SmartTime Options
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Store Filter as Analysis Set
Edit Set dialog box
Exporting Files
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Cross-probing between ChipPlanner and SmartTime

Use ChipPlanner with SmartTime to identify the signal path or individual instances in ChipPlanner.

To identify paths in ChipPlanner:
1. In the Design Flow window, click ChipPlanner to display the chip view, and then click Timing Analyzer to
display the SmartTime Timing Analyzer.
2. In the SmartTimeTiming Analyzer, select the clock domain in the Domain Browser.

3. Select a set in the Path list (as shown below) and the paths within that set are displayed in the Path Details

(lower table). The Paths List displays timing information for various categories.

© SmartTime [TICRO06_V102] =3
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Figure 57 - Path Details of Selected Path Highlighted

4. Select the path to cross-probe.

5. Right-click the selected path, and choose Cross-probe selected paths from the right-click menu. All objects in
the selected path appear highlighted in ChipPlanner (as shown below).
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& MultiView Navigator [TICR006_V102] - [ChipPlanner]
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Figure 58 - Objects in Selected Path Appear Highlighted in ChipPlanner

Note: Note: Logic must be either placed or placed-and-routed before you can cross-probe paths.
Tip:  Tip: From the Edit menu, choose Unhighlight All to remove the highlighting from the cross-probed paths in
ChipPlanner.

To cross-probe an object with ChipPlanner:
1. In the Design Flow window, click ChipPlanner to display the chip view, and then click Timing Analyzer to
display the SmartTime Timing Analyzer.
2. In the SmartTimeTiming Analyzer, sclect the clock domain in the Domain Browser.

3. Select a path in the Paths List, right-click it, and choose Expand selected paths from the right-click menu.

4. Select any instance in the SmartTime Expanded Path View. The instance appears highlighted in both
SmartTime and ChipPlanner.

5. To cross-probe the path of the selected object, right-click the instance, and choose Cross-probe Path from the

right-click menu. All objects in the selected path appear highlighted in ChipPlanner.

When you cross-probe a path in ChipPlanner, the default view is the Ratsnest view, shown in the following example.
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Figure 59 - Ratsnest view in ChipPlanner showing cross-probed path

Tip:  Tip: To select multiple instances, hold down the Shift key as you click each instance.

The critical cross-probed path appears highlighted in ChipPlanner as a solid line with arrows indicating the direction
of the path. The color of the line is the color you selected for the highlight color.

You can right-click a selected cross-probed path, choose Properties to display the Path Properties dialog box, and do

one of the following:
e Rename the cross-probed path
e Assign a different color to the cross-probed path

You can create more than one cross-probed path in ChipPlanner, building one path on top of another. ChipPlanner

does not delete paths you have cross-probed. When you save your design, the cross-probed paths are also saved in your

design (ADB) file.

Tip:  Tip: In SmartTime, you can select several paths at one time by clicking the top-left corner square in the

Maximum Delay Analysis View window.

See the SmartTime User’s Guide for more information.
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See Also

Cross-probing between NetlistViewer and ChipPlanner

Cross-probing between NetlistViewer and SmartTime
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Cross-probing Between NetlistViewer and SmartTime

Use NetlistViewer with SmartTime to view and trace entire Timing paths and to cross-probe one or more objects.
Note: Note: Your design must be compiled to start NetlistViewer. If it is not compiled, Designer prompts you to

compile your design. After you compile it, NetlistViewer opens and displays the netlist.

To cross-probe an object using NetlistViewer and SmartTime:
1. In the Design Flow window, click NetlistViewer to display your netlist, and then click Timing Analyzer to
display the SmartTime Timing Analyzer.

2. In the SmartTimeTiming Analyzer, select the clock domain in the Domain Browser.
3. Select a path in the Paths List, right-click it, and choose Expand selected paths from the right-click menu.

4. Select any instance in the SmartTime Expanded Path View. The instance appears highlighted in both

SmartTime and NetlistViewer as shown in the following example.

Tip:  Tip: To select multiple instances, hold down the Shift key as you click each instance.
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Figure 60 - Selected Instance Appears Highlighted in Both SmartTime and NetlistViewer
5. To cross-probe a path, right-click the path, and choose Cross-probe Path from the right-click menu (as shown

in the following example).
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Figure 61 - Cross-probe Path Using Right-click Menu

All objects in the selected path appear highlighted in NetlistViewer as shown below.
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Figure 62 - All Objects in the Cross-probed Path Appear Highlighted in NetlistViewer
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Tip:  Tip: Changing the highlight color does not change the color of all cross-probed paths in NetlistViewer. To
change the color of a cross-probed path, from the Edit menu, choose Highlight Color and select a different

color. Then cross-probe the path again in SmartTime. The cross-probed path will appear in the new highlight
color.

See the SmartTime User’s Guide for more information.

See Also
Identifving Paths

Cross-probing between NetlistViewer and ChipPlanner
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Advanced Timing Analysis
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Understanding Inter-Clock Domain Analysis

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 you specify multiple clocks in your design, the first step is to consider whether the inter-clock domain paths are
false or functional. If these paths are functional, then you must perform setup and hold checks between the clock
domains in SmartTime. Unless specified otherwise, SmartTime considers the inter-clock domain as false, and therefore

does not perform setup or hold checks between the clock domains.

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 below).

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.

@ FF2

FF1

ck1 [ p————>p
ckz >

E
Clk1 by

setup1 setup2 (tightest)
Clk 2 J

See Also
Activating inter-clock domain analysis

Repeating cycle

Figure 63 - Example Showing Inter-Clock Domains

Deactivating a specific inter-clock domain

Displaying inter-clock domain paths
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Activating Inter-Clock Domain Analysis

To activate the inter-clock domain checking:

1. In SmartTime, from the Tools menu choose Options. The SmartTime Options dialog box appears (as shown
below).

2. In the general category, check the Include inter-clock domains in calculations for timing analysis.

SmartTime Options

- Select a category:

General 5 i Conit
Analysis View perating Conaitions
Advanced Perform maximum delay analysis based on WORST S ===

Perform minimum delay analysis based on BEST ¥ | case

Clock Domains
I+ Indude inter-dock domains in calculations for timing analysis.

| Enable recovery and removal checks.

Restore Defaults |

Help oK | Cancel |

Figure 64 - SmartTime Options Dialog Box

3. Click OK to save the dialog box settings.

See Also
Understanding inter-clock domain analysis

Deactivating a specific inter-clock domain

Displaying inter-clock domain paths

SmartTime Options dialog box
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Displaying Inter-Clock Domain Paths

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

domain CK1. Each of these sets enables 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.

2. Select the inter-clock domain that you want to see expanded from these sets. Once selected, all paths between

the related two domains are displayed in Paths List in the same way as any register to register set.
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Displaying Inter-Clock Domain Paths
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See Also

Figure 65 - Maximum Delay Analysis View

Understanding inter-clock domain analysis

Activating inter-clock domain analysis

Deactivating a specific inter-clock domain
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Deactivating a Specific Inter-Clock Domain

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

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

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

box appears.

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

dialog box appears.
4. For Specify pins, select by keyword and wildcard.
5. For Pin Type, select Registers by clock names from the Pin Type drop-down list.
6. Type the inter-clock domain name, for example CIk2 in the filter box and click Filter.

7. Click OK to begin filtering the pins by your criteria. In this example, [get_clocks {Clk2}] 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 CIk2 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 (as shown below).

12.  Verify that the set does not contain any paths.
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Figure 66 - Maximum Delay Analysis View

See Also
Understanding inter-clock domain analysis

Activating inter-clock domain analysis

Displaying inter-clock domain paths

Select Source or Destination Pins for Constraint dialog box

Set False Path Constraint dialog box
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Timing Exceptions Overview
Use timing exceptions to overwrite the default behavior of the design path. Timing exceptions include:

¢ Setting multicycle constraint to specify paths that (by design) will take more than one cycle.

e Setting a false path constraint to identify paths that must not be included in the timing analysis or the

optimization flow.

o Setting a maximum delay constraint on specific paths to relax or to tighten the original clock constraint

requirement.

See Also

Specifying maximum delay constraint

Specifying multiple path constraint

Specifying false path constraint

Changing output port capacitance
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Specifying a Maximum Delay Constraint
You set options in the Maximum Delay Constraint dialog box to relax or to tighten the original clock constraint

requirement on specific paths.

To specify Max delay constraints:

1. Add the constraint in the editable constraints grid or open the Set Maximum Delay Constraint dialog box using

one of the following methods:

e From the SmartTime Actions menu, choose Constraints > Max delay.

o Click the icon.

¢ Right-click Max delay in the Constraint Browser.
e Double-click any field in the Maximum Delay Constraints grid.

The Set Maximum Delay Constraint dialog box appears (as shown below).
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Figure 67 - Set Maximum Delay Constraint Dialog Box
2. Specify the delay in the Maximum delay field.

3. Specify the From pin(s). Click the Browse button next to From to open the Select Source Pins for Max Delay

Constraint dialog box (as shown below).
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Select Source Pins for Max Delay Constraint
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Figure 68 - Select Source Pins for Max Delay Constraint

4. Select by explicit list. (Alternatively, you can select by keyword and wildcard.)

5. Select the input pin(s) from the Available Pins list. You can also use Filter available objects to narrow the pin

list. You can select multiple ports in this window.
6. Click Add or Add All. The input pin(s) move from the Available Pins list to the Assigned Pins list.
7. Click OK. The Set Maximum Delay Constraint dialog box displays the updated From pin(s) list.
8.  Click the Browse button for Through and To and add the appropriate pin(s). The displayed list shows the pins

reachable from the previously selected pin(s) list.
9. Enter comments in the Comment section.

10. Click OK.

SmartTime adds the maximum delay constraints to the Constraints List in the SmartTime Constraints Editor.
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See Also
Timing exceptions overview

Set Maximum Delay Constraint dialog box

Specifying maximum delay constraint

Specifying multicycle constraint

Specifying false path constraint

Changing output port capacitance
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Specifying a Minimum Delay Constraint
You set options in the Minimum Delay Constraint dialog box to relax or to tighten the original clock constraint

requirement on specific paths.

To specify Min delay constraints:
1. Add the constraint in the editable constraints grid or open the Set Minimum Delay Constraint dialog box using

one of the following methods:

e From the SmartTime Actions menu, choose Constraints > Min delay.

e Click the 2= icon.

¢ Right-click Min delay in the Constraint Browser.
e Double-click any field in the Minimum Delay Constraints grid.

The Set Minimum Delay Constraint dialog box appears (as shown below).
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Set Minimum Delay Constraint

Minirmurn delay: | | ns

Frarm:

Through:

To:

Zormrmenk:

|
Help | oK

Zancel

Figure 69 - Set Minimum Delay Constraint Dialog Box
2. Specify the delay in the Minimum delay field.

3. Specify the From pin(s). Click the Browse button next to From to open the Select Source Pins for Min Delay

Constraint dialog box (as shown below).
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Select Source Pins for, Min Delay Constraint

Specify pins {* by explicit lisk " by keyword and wildcard

Awvailable Pins: Assigned Pins:
acle -
Clock, F
Enable

qaux[0]: CLK
gaux[10]:CLE
gaux[11T:CLE
qaux[12]:CLE
qaux[ 13]:CLK
gaux[14]:CLE
qaux[15]:CLE
qaux[1]:CLK
qaux[2]iCLE
qaux[3]iCLE
aauxl 41 CLE b

Add All =

Lkl

Filter available objects:

Pin Twpe: Al pins j

| * Filter

Help | Ik | Cancel

Figure 70 - Select Source Pins for Max Delay Constraint

4. Select by explicit list. (Alternatively, you can select by keyword and wildcard.)
5. Select the input pin(s) from the Available Pins list. You can also use Filter available objects to narrow the pin

list. You can select multiple ports in this window.
6. Click Add or Add All. The input pin(s) move from the Available Pins list to the Assigned Pins list.
7. Click OK. The Set Minimum Delay Constraint dialog box displays the updated From pin(s) list.
8.  Click the Browse button for Through and To and add the appropriate pin(s). The displayed list shows the pins

reachable from the previously selected pin(s) list.
9. Enter comments in the Comment section.

10. Click OK.

SmartTime adds the minimum delay constraints to the Constraints List in the SmartTime Constraints Editor.

SmartTime v9.1 User’s Guide 109



| VActel

| Advanced Timing Analysis

See Also
Timing exceptions overview

Set Minimum Delay Constraint dialog box

Specifying multicycle constraint

Specifyving false path constraint

Changing output port capacitance
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Specifying a Multicycle Constraint

You set options in the Set Multicycle Constraint dialog box to specify paths that take multiple clock cycles in the
current design.
To specify multicycle constraints:

1. Add the constraint in the editable constraints grid or open the Set Multicycle Constraint dialog box using one of
the following methods:

e From the SmartTime Actions menu, choose Constraint > MultiCycle.

o Click the icon.

e Right-click the Multicycle option in the Constraint Browser.
The Set Multicycle Constraint dialog appears (as shown below).
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Set Multicycle Constraint

' Setup Chedk only

Setup Path Multiplier: ||

Spedfy multiplier(s) for:

' oo - Default setup
t * edge

Hold edge

From:

JU LT L

(" Setup and Hold Checks

\\& MNew setup

' edge

&

Through:

To:

Cornment:

|
Help

.

Cancel

Figure 71 - Set Multicycle Constraint Dialog Box

2. Specify the number of cycles in the Setup Path Multiplier.
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3. Specify the From pin(s). Click the browse button (...) next to From to open the Select Source Pins for

Multicycle Constraint dialog box (as shown below).

Select Source Pins for Multicycle Constraint

Specify pins * by explicit list " by keyword and wildcard

Available Pins: Assigned Pins:
Aclre s
Clock, i
Enable

qaux=[0]:CLK
qaux[10]:CLE
qaux[11]:CLE
gaux[12]:CLE
qaux[13]:CLE
qaux[14]:CLE
qaux[15]:CLE
qaux=[1]:CLK
qaux[2]iCLE
qaux[3]iCLE
aau=l4TCLE

Add All =

Lkl

| &

Filker available objects:

Pin Type: Al pins j

| * Filter

Help I | Zancel

Figure 72 - Select Source Pins for Multicycle Constraint

4. Select by explicit list. (Alternatively, you can select by keyword and wildcard. For details, refer to Select Source or

Destination Pins for Constraint.)

5. Select the input pin(s) from the Available Pin list. You can use Filter available objects to narrow the pin list. You

can select multiple ports in this window.
6. Click Add or Add All to move theinput pin(s) move from the Available pins list to the Assigned Pins list.
7. Click OK.

The Set Multicycle Constraint dialog box displays the updated representation of the From pin(s) (as shown below).

SmartTime v9.1 User’s Guide 113



| VActel

| Advanced Timing Analysis

Set Multicycle Constraint

Spedfy multiplier(s) for: {* Setup Cheds only " Setup and Hold Checks

Setup Path Multiplier:
T ] Default setup \\d Mew setup

' ' edge ' edge

JU L UL T

Hold edge

From:

Adr

Clodk

Enable
qaun[0]:CLK

g

Through:

To:

Comment:

Help Ok Cancel

Figure 73 - Set Multicycle Constraint Dialog Box

114 SmartTime v9.1 User’s Guide



| VActel

| Specifying a Multicycle Constraint

8.  Click the browse button for Through and To and add the appropriate pins. The displayed list shows the pins

reachable from the previously selected pin(s) list.
9. Enter comments in the Comment section.

10. Click OK. SmartTime adds the multicycle constraints to the Constraints List in the SmartTime Constraints
Editor.

See Also
Set Multicycle Constraint dialog box

Select Source Pins for Multicycle Constraint dialog box
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Specifying a False Path Constraint

You set options in the Set False Constraint dialog box to define specific timing paths as false.

To specify False Path constraints:

1. Add the constraint in the editable constraints grid or open the Set False Path Constraint dialog box. You can do

this by using one of the following methods:

e From the SmartTime Actions menu, choose Constraints > False Path.

o Click the icon.

¢ Right-click False Path in the Constraint Browser.
e Double-click any field in the False Path Constraints grid.
The Set False Path Constraint dialog box appears (as shown below).

Set False Path Constraint [5__<|

Frorm:

Through:
To:
Camment:

Help | O | Cancel

Figure 74 - Set False Path Constraint Dialog Box
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2. Specify the From pin(s). Click the Browse button next to From to open the Select Source Pins for False Path

Constraint dialog box (as shown below).

Select Source Pins for False Path Constraint

Specify pins {* by explicit lisk " by keyword and wildcard

Awailable Pins: Assigned Pins:
acle ~
Clock, i
Enable

qaux[0]: CLK
gaux[10]:CLE
gaux[11T:CLE
qaux[12]:CLE
qaux[ 13]:CLK
gaux[14]:CLE
qaux[15]:CLE
qaux[1]:CLK
qaux[2]iCLE
qaux[3]iCLE
aauxl 41 CLE

Add All =

Lkl

|

Filter available objects:

Pin Twpe: Al pins j

| * Filter

Help | Ik | Cancel

Figure 75 - Select Source Pins for False Path Constraint Dialog Box

3. Select by explicit list. (Alternatively, you can select by keyword and wildcard. For details, refer to Select Source or

Destination Pins for Constraint.)

4. Select the input pin(s) from the Available Pin list. You can use Filter available objects to narrow the pin list. You

can select multiple ports in this window.
5. Click Add or Add All. The input pin(s) move from the Available Pins list to the Assigned Pins list.
6. Click OK.
The Set False Constraint dialog box displays the updated representation of the From pin(s).

7. Click the Browse button for Through and To and add the appropriate pin(s). The displayed list shows the pins

reachable from the previously selected pin(s) list.
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8. Enter comments in the Comment section.
9. Click OK.
SmartTime adds the False Path constraints to the Constraints List in the SmartTime Constraints Editor.

See Also
Set False Constraint dialog box

Select Source Pins for False Path Constraint dialog box.
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Output propagation delay is affected by both the capacitive loading on the board and the 1/O standard. The I/0O

Changing Output Port Capacitance

Attribute Editor in ChipPlanner (PinEditor in the SX-A family) provides a mechanism for setting the expected

capacitance to improve the propagation delay model. SmartTime automatically uses the modified delay model for delay

calculations.

To change the output port capacitance and view the effect of this change in SmartTime Timing Analyzer, refer to the

following example. The figure below shows the delay from FF3 to output port OUT?2. It shows a delay of 6.603 ns
based on the default loading of 35 pF.

Maximum Delay Analysis Yiew

Analysis for scenario Fram I* To |*
@8 Primary Scenario
MAX
Apply Filker Stare Filker | Reset Filter |
= ¢ Summary
(51 Datashest - -
- () CLK2 Source Pin Sink Pin D?::'v Sr::[:k} A"r'.:al Req::ed [é:sznl:
¥ Register to Register
- External Setup 2| $1139/RAMBLOCKD.CLEA |DATADUTRAMI3) 5.300 2121 8121
- Clock. to Output 3 $1139/RaMBLAOCKD CLEA |DATAOUTRAM(T) £.234 8.055 8.055
- Register to Asynchronous 4 $1139/RaMBLOCKO CLEA | DATADUTRAM(D) 5.801 7622 7622
- External Recowveny 5 $1139/RAMELOCKD.CLEA  |DATADUTRAM(Z) 5.658 7479 7479
- Agynchronous to Register
v CLK1to CLK2
F-¥ @b CLK]
M-¥ @ CLK3
E-¥ Qb CLK4
[=~=m2 Fin ta Pin
S Input b Output
LTl User Sets Detailg for path d
From: FF3:CLK
To: OUTZ
Pin Hame Type Het Name Cell Hame Op |l
FF3.GN cel ADLIB:DFIO +
AMD_2A et $1M2E +
AND_2Y cell ADLIB:AND2 +
OUTZ_pad/U0/U1:0 et O077_c :
B OUT2_pad/AI0/A01:00OUT cell ADLIB:IOTRI_OB_EB +
= Thiz =t has_c no slack OUT2_pad/U0/A0:0 net auTZ_pad/U0/MET +
..g for any of its paths. 0UTZ_pad /U0/U0PAD cell ADLIB:IOPAD_TRI +
Tt agT2 net agT2 +
slack distribution (ns) data arival time =
I < M4
Figure 76 - Maximum Delay Analysis View
If your board has output capacitance of 75pf on OUT2, you must perform the following steps to update the timing
number:
1. Open the I/O Attribute Editor and change the output load to 75pf.
Port Harres | BMacroCell | Pt | Locked |Bank Hame| L Standard | Gitpat Drive (A} Slew |Resistor Pull] Skew | output Load| s 16 Reg
1 [T |ADLELCLKBLF | 12 [~ | Bankl | LVITL = = Hone = I
7 [|owa ACLEIHELF 15 | Bl | LvTTL = = Hone (i
3 [wancera ADLEELF & r | Buarid LVTTL = = [ _ ol
4 D TAQLTR AN ADLEQOUTELF = | Bankd | LWTTL 12 Hige ang o | = I

Figure 77 - I/O Attribute Editor View
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2. Select File > Commit.
3. Select File > Close.
4. Open the SmartTime Timing Analyzer.

You can see that the Clock to Output delay changed to 7.723 ns.
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Specifying Clock Source Latency

Use clock source latency to specify the delay from the clock generation point to the clock definition point in the design.

Clock source latency defines the delay between an external clock source and the definition pin of a clock within

SmartTime. It behaves much like an input delay constraint.

You can specify both an "early" delay and a "late" delay for this latency, providing an uncertainty which SmartTime
propagates through its calculations. Rising and falling edges of the same clock can have different latencies. If only one

value is provided for the clock source latency, it is taken as the exact latency value, for both rising and falling edges.

To specify the clock source latency:
1. Add the constraint in the editable constraints grid or open the Set Clock Source Latency dialog box using one of

the following methods:

e From the SmartTime Actions menu, choose Constraints > Clock Source Latency.

in
e Click the Lizidicon.

¢ Right-click Clock Source Latency in the Constraint Browser.
¢ Double-click any field in the Clock Source Latency grid.

2. Select a clock pin on which to set the source latency. You can only specify a clock source latency on a clock pin
that has a clock constraint. Additionally, you may apply only one clock source latency constraint to each

constrained clock pin.
3. Enter the Late Rise, Early Rise, Late Fall, and Early Fall values as required for your design.
Note: Note: an ‘early’ value larger than a ‘late’ value can result in optimistic timing analysis.

4. Select the Falling Same As Rising check box to indicate that falling clock edges have the same latency as rising

clock edges.

5. Select the Early Same As Late check box to use a single value for the clock latency, rather than a range, by
clicking the checkbox.

6. Enter any comments to be attached to the constraint.
7. Click OK. The new constraint appears in the constraints list.

Note: Note: When you choose Commit from the File menu, SmartTime saves the newly-created constraint in

the database.

See Also
Set Clock Source Latency dialog box
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Specifying Disable Timing Constraint

Use disable timing constraint to specify the timing arcs being disabled.

To specify the disable timing constraint:

1. Add the constraint in the editable constraints grid or open the Set Constraint to Disable Timing Arcs dialog box

using one of the following methods:

e From the SmartTime Actions menu, choose Constraints > Disable Timing.

o

o Click the icon.
¢ Right-click Disable Timing in the Constraint Browser.
¢ Double-click any field in the Disable Timing grid.

2. Select an instance from your design.

3. Select whether you want to exclude all timing arcs in the instance or if you want to specify the timing arc to

exclude. If you selected specify timing arc to exclude, select a from and to port for the timing arc.
4. Enter any comments to be attached to the constraint.
5. Click OK. The new constraint appears in the constraints list.

Note: Note: When you choose Commit from the File menu, SmartTime saves the newly-created constraint in

the database.

See Also
Set Constraint to Disable Timing Arcs Dialog Box
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Specifying Clock-to-Clock Uncertainty Constraint

Use the clock-to-clock uncertainty constraint to model tracking jitter between two clocks in your design.

To specify the clock-to-clock uncertainty constraint:

1. Add the constraint in the editable constraints grid or open the Set Clock-to-Clock Uncertainty Constraint dialog

box using one of the following methods:

e From the SmartTime Actions menu, choose Constraints > Clock-to-Clock

Uncertainty Constraint.
o Click the | _"I'_l| icon.
¢ Right-click Clock-to-Clock Uncertainty Constraint in the Constraint Browser.
e Double-click any field in the Clock-to-Clock Uncertainty Constraint grid.
2. Specify the from and #o clocks and specify the uncertainty in ns.
4. Enter any comments to be attached to the constraint.
5. Click OK. The new constraint appears in the constraints list.
Note: Note: When you choose Commit from the File menu, SmartTime saves the newly-created constraint in

the database.

See Also
Set Clock-to-Clock Uncertainty Constraint Dialog Box
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Generating Timing Reports
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Types of Reports
Using SmartTime you can generate the following types of reports:
e Timing report — This report displays the timing information organized by clock domain.
¢ Timing violations report — This flat slack report provides information about constraint violations.

¢ Datasheet report — This report describes the characteristics of the pins, I/O technologies, and timing properties

in the design.
e Bottleneck report — This report displays the points in the design that contribute to the most timing violations.

¢ Constraints coverage report — This report displays the overall coverage of the timing constraints set on the

current design.

¢ Combinational loop report — This report displays loops found during initialization.

See Also
Generating timing report
Generating timing violation report
Generating a datasheet report
Generating a bottleneck report

Generating a constraints coverage report

Generating a Combinational Loop Report
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Generating a Timing Report

The timing report enables you to quickly determine if any timing problems exist in your design. The timing report lists

the following information about your design:

e Maximum delay from input I/O to output I/O

e Maximum delay from input I/O to internal registers

e Maximum delay from internal registers to output I/O

e Maximum delays for each clock network

e Maximum delays for interactions between clock networks
To generate a timing report:

1. From the Designer Tools menu, choose Reports > Timing > Timer. The Timing Report Options dialog box

appears.
2. Select the options you want to include in the report, and then click OK.
The timing report appears in a separate window.

You can also generate the timing report from within SmartTime. From the Tools menu, choose Reports > Report

Paths.

See Also
Understanding timing report

Timing Report Options dialog box
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Understanding Timing Reports

The timing report contains the following sections:

Header
The header lists:
e The report type
e The version of Designer used to generate the report
e The date and time the report was generated
e General design information (name, family, etc.)
Summary

The summary section reports the timing information for each clock domain.

By default, the clock domains reported are the explicit clock domains that are shown in SmartTime. You can filter the

domains and get only specific sections in the report (see Timing Report Options).

Path Sections
The paths section lists the timing information for different types of paths in the design. This section is reported by

default. You can deselect this option in the Timing Report Options dialog box.
By default, the number of paths displayed per set is 5.
You can filter the domains using the Timing Report Options dialog box.

You can also view the stored filter sets in the generated report using the timing report options (see Timing Report
Options). The filter sets are listed by name in their appropriate section, and the number of paths reported for the filter

set is the same as for the main sets.

By default, the filter sets are not reported.

Clock domains
The paths are organized by clock domain.

Register to Register set

This set reports the paths from the registers clock pins to the registers data pins in the current clock domain.

Input to register set

This set reports the paths from the top level design input ports to the registers in the current clock domain.

Register to output set

This set reports the paths from the registers clock pins to the top level design output ports in the current clock domain.
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Inter-clock domain
This set reports the paths from the registers clock pins of the specified clock domain to the registers data pins in the

current clock domain. Inter-domain paths are not reported by default.

Pin to pin
This set lists input to output paths and user sets. Input to output paths are reported by default. To see the user-defined

sets, use the Timing Report Options dialog box.

Input to output set

This set reports the paths from the top level design input ports to top level design output ports.

Expanded Paths
Expanded paths can be reported for each set. By default, the number of expanded paths to report is set to 1. You can

select and change the number when you specify Timing Report Options.
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F2 TICROO6_V102 - Timing Report =13
File Actions Help

Titwing Report Max Delay Lnalysis A

SmartTime Version 3.0

Aetel Corporation - Aetel Designer Software Release 8.3 (Wersion 8.3.0.0)
Copyright (o) 1989-2Z008

Date: Tue Feb 12 15:34:11 2008

Design: TICROOD6 V102

Fatnily: PA

Die: AFPAL450

Package: 256 FEGA

Temwperature: -40 25 125
Voltage: IND

Gpeed Grade: 3TD

Design State: Post-Layout

Data source: Silicon werified
Min Operating Condition: EEST
Max Operating Condition: WORST
Soenario for Timing Analysis: Priwmary

SUMMARY
Clock Domain: CLESM
Periocd (ns): 49,269
Frequency (MHz) : 20,297
Recuired Feriod [(ns): 120,000
Pecguired Fregquency (MHz): 8.333
External 3etup [(ns): 19.999
External Hold (ns): o.552
Min Clock-To-Out [(ns): 2.789
Max Clock-To-Out [(ns): 10,787
Clock Dowsin: PLL_CLE_IN
Periocd (ns=): 17.466
Frecgquency (MHz) @ 57.254
Pecguired Feriod (ns): 15.000
Fequired Frequency (MH=): 6E.667
External 3etup [(ns): 7.419
External Hold (ns): -0.025
Min Clock-To-Out [(ns): 2.778
Max Clock-To-Out [(ns): 13.309
Clock Dowsin: U CLE DIVZ/CLEIZM:Q
Period (ns=): 19,5804
Frequency (MH=) : S0.Z266
Fequired Period (ns): 20.000
Fequired Frequency [(MH=): S50.000
External Setup (ns): 20.223
External Hold (ns): -0.115
Min Clock-To-Out [(ns): Z2.700
Max Clock-To-Out [(ns): Q.820
Trnnt +tn Mmtmant b/
£ >
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Figure 78 - Timing Report
See Also
Generating timing report
Timing Report Options dialog box
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Generating a Timing Violation Report
The timing violations report provides a flat slack report centered around constraint violations.
To generate a timing violation report

1. From the Designer Tools menu, choose Reports > Timing > Timing Violations. The Timing Violation Report
Options dialog box appears.

2. Select the options you want to include in the report, and then click OK. The timing violations report appears in a

separate window.

You can also generate the timing violations report from within SmartTime. From the Tools menu, choose Reports >

Report Violations.

See Also

Understanding timing violation report

Timing Violations Report Options dialog box
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Understanding Timing Violation Reports

Header

Paths

The timing violation report contains the following sections:

The header lists:
e The report type
e The version of Designer used to generate the report
e The date and time the report was generated

e  General design information (name, family, etc.)

The paths section lists the timing information for the violated paths in the design.
The number of paths displayed is controlled by two parameters:

e A maximum slack threshold to report

¢ A maximum number or path to report

By default, the slack threshold is 0 and the number of paths is limited. The default maximum number of paths reported
is 100.

All clocks domains are mixed in this report. The paths are listed by decreasing slack.

You can also choose to expand one or more paths. By default, no paths are expanded. For details, see the timing

violation report options.
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Fal TICROOG_¥102 - Timing_violations Report

File Actions Help
himing Violation Report Max Delay Lnalvysis e
SmartTime Version 3.0
Aetel Corporation - Aetel Designer Software Release 8.3 (Wersion 8.3.0.0)
Copyright (o) 1989-2Z008
Date: Tue Febh 12 15:35:27 Z008 _
Design: TICROOD6 V102
Fatnily: PA
Die: AFPAL450
Package: 256 FEGA
Temwperature: -40 25 125
Voltage: IND
Gpeed Grade: 3TD
Design State: Post-Layout
Data source: Silicon werified
Min Operating Condition: EEST
Max Operating Condition: WORST
Soenario for Timing Analysis: Priwary
Path 1
From: CF_IQRDY PIN
To: U CF/U_CF_IF/Card Wr_Proc_sectorcount[7]:D
Delay (n=): 20.721
Slack (n=): -10,223
Arrival [(ns): 20.721
Fecquired [(nhs): 10.498
Path 2
From: CF_TIORDY PIN
To: U CF/U_CF_IF/Card Wr_Proc_sectorcount[6]:D
Delay (n=): 19.578
Slack (n=): -9.079
Arrival (ns): 19.578
Fequired [(ns): 10.499
Path 3
From: CF_TIORDY PIN
To: U CF/U CF IF/Card lr Proc sectorcount[5]:D
Lelay (n=): 18.970 b
o L) ¥
Figure 79 - Timing Violations Report
See Also

Generating a timing violation report (SmartTime)
Timing Violations Report Options dialog box (SmartTime)
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Generating a Constraints Coverage Report

The constraints coverage report contains information about the constraints in the design.

To generate a constraints coverage report, from the Designer Tools menu, select Reports > Timing > Constraints

Coverage. The report appears in a separate window.
You can also generate the constraints coverage report from within SmartTime. From the Tools menu, choose Reports

> Constraints Coverage.

See Also

Understanding constraints coverage I'C[!OI'tS
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Understanding Constraints Coverage Reports

The constraint coverage displays the overall coverage of the timing constraints set on the current design. You can

generate this report either from within Designer or within SmartTime Analyzer. The report contains two sections:
e Coverage Summary
¢ Enhancement Suggestions

e Results by Clock Domain
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F TICRODG V102 - Constraints_cowverage Report

File Actions Help
bmartTime Version 3.0 -~
Aoetel Corporation - Aotel Designer Software Release 5.4 (VWersion &§.4.0.0)
De=sign TICROOG V102
Family PL
Die APA450
Package 256 FEGL
Temperature -40 25 125
Voltage IND
Speed Grade STD
Design State Fost-Layout
Analysizs Min Case BEZT
Analysis Max Case WORST
Seenario for Timing Analysis Primary
Coverage IUNMNSEY
e Fm————————— o Fm————————— - +
| Type of check | Met | Violated | Untested | Total |
- - - - - +
| Zetup | 1618 | 2 53 | 1673 |
| Recovery | [N oo o o |
| Output Setup | o o | 171 | 171 |
| Total Setup | 1618 | 2 224 | 1844 |
| Hold | 1620 | o | 33 | 1873 |
| Remowval | [N o o o
| Output Hold | o o | 171 | 171 |
| Total Hold | 1620 | o | 224 | 1544 |
- - - - - +
Enhancement Suggestions
Clock dowain: CLESH
— Input delay is wissing on ports
BAD PIN(O), BAD PIN(1), BAD PIM(Z), EAD PIN(3), EAD PIN(4),
BiD PIN(5), BAD PIN(e&), BAD PIM({7), BAD PIN(8), EAD PIN(9),
BiD PIN(10), BAD PIN(11), BAD PIN(1Z), BAD PIN{13), BAD PIN(14],
BiD PIN(15), RAMD L PIN(O), RAMD L PIN{1l), RAMD L PINiZ),
RAMD L PIN({3), RAMD L PIN(4), RiMD L PIN(5), RAMD L PINig),
RAMD L PIN({7), RAMD L PIN(&), RiMD L PIN(9), RAMD L PIN(10),
RAMD L PIM({11), RAMD L PIN{1Z), RAMD L PIN({13), RAMD L PIN(14),
RAMD L PIM({15), RAMD R PIN(0), RAMD R PIN(l), RAMD R PIN(Z],
ROMD PIN(O), ROMD PIN(1), ROMD_PIN(Z), ROMD PIN(3), ROMD PINI(4],
ROMD PIN(5), ROMD PIN(6), ROMD PIN(7), ROMD PIN(S), ROMD PIN(S],
ROMD PIN({10), ROMD PIN{11), ROMD PIN(1Z), ROMD PIN(13),
ROMD PIN({14), ROMD PIN{15), ALE PIN, BC PIN, CF _CD1 PIN, CF_CDZ PIN,
CF_IRQ PIN, M3EL PIN, RD PIN, ROM ST3 PIN, WR_PIN
- Output delay is missing on ports
ROM_WR_PIN, ROM OE PIN, RAM WE_R PIN, RAM CE R PIN, PLL_STE PIN,
PLL_DATA PIN, PLL_CLK FPIN, DEEUGS, CF_A PIN(Z), CF_A PIN(1)],
CF_A PIN(O), RAMA L PIN(15), RALMAL L PIN(14), RAMAL L PIN(13),
RAMA L PIM({1Z), RAMA L PIN{11), RAML L PIN(10), RAMA L PIN(9), “
< »
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Figure 80 - Constraints Coverage Report

Coverage Summary
The coverage summary gives statistical information on the timing constraint in the design. For each type of timing
checks (Setup, Recovery, Output, Hold and Removal), it specifies how many are met (there is a constraint and it is

satisfied), violated (there is a constraint and it is not satisfied), or untested (no constraint was found).

Clock Domain

This section provides a coverage summary for each clock domain.

Enhancement Suggestions
The enhancement suggestion reports, per clock domain, a list of constraints that can be added to the design to improve

the coverage. It also reports if some options impacting the coverage can be changed.

Detailed Stats
This section provides detailed suggestions regarding specific clocks or I/O ports that may require to be constrained for

every pin/port that requires checks.
See Also

Clock

Input delay

Output delay
Setting SmartTime Options
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Generating a Bottleneck Report

The bottleneck report provides a list of the bottlenecks in the design.

To generate a bottleneck report, from the Designer Tools menu, select Reports > Timing > Bottleneck. The report

appears in a separate window.

You can also generate the bottleneck report from within SmartTime. From the Tools menu, choose Reports > Report

Bottlenecks.

See Also
Understanding the bottleneck report

Timing Bottleneck Report Options dialog box
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A bottleneck is a point in the design that contributes to multiple timing violations. The purpose of the bottleneck

Understanding Bottleneck Reports

report is to provide a list of the bottlenecks in the design. You can generate this report either from within Designer or

within SmartTime Analyzer. It contains two sections

e Device Description

¢ Bottleneck Description

Fal TICROO6_¥102 - Bottleneck Report

File  Actions

Help

<

Enttleneck Feport Max Delay Lnalysis

Aoetel Corporation — Aetel Designer Software Release 8.3
Copyright
Date:

iz] 1989-200%

Tue Feb 12 16:03:00 Z003

Design

Family

Die

Package

Temperature

Voltage

Speed Grade

Design State

Data source

Analysis Max Case
Jet selection type
Cost type

MNax Paths

Max Parallel Paths
BEottleneck instances
Slack Threshold
Soenario for Timing Analysis

Bottleneck hnalysis

TICROOG V102

FAL

APA450

Z56 FEGA

-40 25 1Z5

IND

3TD

Fost-Layout
Filicon werified
WORST

Select Entire Design
Path Count

100

1
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u]

Frimary

o i +
Instance Name | Bottleneck Cost |
e e T T +
U IO BUFFERS/CFI4:¥ | 34 |
U _CF/U_CF_IF/unl_readactive 10 i 0O o3:Y | 24 |
U _CF/U_CF_IF/oe_n si 6 iv 0 0 02:7 | 24 |
U CF/U CF _IF/newramaddrrd 7 0 a3 i 1:¥ | 12 |
U CF/U CF IF/writeactive 7 i 0 a3 1:7 | 10 |
U CF/U CF IF/unl por 5 1 0 a3 0 o2:7 | 10 |
U CF/U CF IF/delaylol 7 1 i 0 0 a2:¥ | 10 |
U _CF/U_CF_IF/unl_por 3_0 a3 i 0:F | 9 |
U _CF/U_CF_IF/unl_por 5 i 0 a3 _0 a3 0:¥ | 7 |
U_CF/U_CF_IF/unl por_7_I _36:7 | & |
e e e +

(Wersion &8.3.0.0)

Figure 81 - Bottleneck Report
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The bottleneck can only be computed if and only a cost type is defined. There are two options available:

o Path count: This cost type associates the severity of the bottleneck to the count of violating/critical paths that

traverse the instance.

o Path cost: This cost type associates the severity of the bottleneck to the sum of the timing violations for the

violating/critical paths that traverse the instance.

Device Description

The device section contains general information about the design, including:

e Design name

e Family
e Die
e Package

e Software version

Bottleneck Description

This section lists the core of the bottleneck information. It is divided into two columns:
e Instance name: refers to the output pin name of the instance.

e Bottleneck cost: displays the pin's cost given the chosen cost type. Pin names are listed in decreasing order of

their cost type.

See Also
Generating a bottleneck report

Timing Bottleneck Report Options dialog box
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Generating a Datasheet Report

The datasheet reports information about the external characteristics of the design.

To generate a datasheet report, from the Designer Tools menu, select Reports > Timing > Datasheet. The report

appears in a separate window.

You can also generate the datasheet report from within SmartTime. From the Tools menu, choose Reports >

Datasheet.

See Also
Understanding the datasheet report

Timing Datasheet Report Options dialog box
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Understanding Datasheet Reports

The datasheet report displays the external characteristics of the design. You can generate this report either from within

Designer or within SmartTime Analyzer. It contains three tables:
e Pin Description
e DC Electrical Characteristics

e AC Electrical Characteristics
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Fal TICROO6_¥102 - Datasheet Report

Understanding Datasheet Reports
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File Actions Help
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Figure 82 - Datasheet Report
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Pin Description
Provides the port name in the netlist, location on the package, type of port, and I/O technology assigned to it. Types

can be input, output, inout, or clock. Clock ports are ports shown as "clock” in the Clock domain browser.

DC Electrical Characteristics
Provides the parameters of the different I/O technologies used in the design. The number of parameters displayed

depends on the family for which you have created the design.

AC Electrical Characteristics
Provides the timing properties of the ports of the design. For each clock, this section includes the maximum frequency.
For each input, it includes the external setup, external hold, external recovery, and external removal for every clock
where it applies. For each output, it includes the clock-to-out propagation time. This section also displays the input-to-

output propagation time for combinational paths.

See Also
Generating a datasheet report

Timing Datasheet Report Options dialog box
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Generating a Combinational Loop Report

The combinational loop report displays all loops found during initialization and reports pins associated with the

loop(s), and the location where the loop is broken.

To generate a combinational loop report, from the Designer Tools menu, select Reports > Timing > Combinational

Loop. The report appears in a separate window.

You can also generate the combinational loop report from within SmartTime. From the Tools menu, choose Reports >

Combinational Loop.

See Also
Understanding Combinational Loop Reports
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Understanding Combinational Loop Reports

The combinational loop report displays all loops found during initialization and reports pins associated with the

loop(s), and the location where the loop is broken.

Fa jab - Combinational_loops Report

B[(=1[E

File Actions Help

bmartTime Version 3.0

Aotel Corporation - Aotel Designer Software Release 5.4 (Version &5.4.0.0)

De=sign Jab
Family Fusion
Die AF3IG00
Package 454 FEGL
Temperature COHM
Voltage COM
Speed Grade -2
Design State Fost-Layout
Analysis Min Case BEST
Analysizs Max Case WORST
Seenario for Timing Analysis Primary

Using Enhanced Min Delay Lnalysis

L combinational loop has heen detected bhetween pins:
F_tns/tnsdelay0 _sclr 0[1]:¥, F_tns/tnsdelayl/Qaux[6] :CLE,
F tns/tnsdelayl/Oaux[6]:Q, F tns/tnsdelayl sclr 0 az[1]:E,
F tns/tnsdelayl sclr 0 a2[1]:¥, F tns/tnsdelayl sclr 0[1]:E

It ha= heen broken bhetween pins
F_tns/tnsdelayDd sclr 0[1]:¥ and F_tns/tnsdelayl/Qaux[6] :CLR

L combinational loop has heen detected bhetween pins:
F tns/tnsdelay0 sclr 0[0]:¥, F_tns/tnsdelayd/Qaux[e] :CLE,
F tns/tnsdelayl/Qaux[6]:Q, F tns/tnsdelayl sclr 0 aZ[0]:E,
F tns/tnsdelayl sclr 0 a2[0]:¥, F tns/tnsdelayld sclr 0[0]:E

It ha= heen broken bhetween pins
F_tns/tnsdelayl sclr 0[0]:¥ and F_tns/tnsdelayDd/Qaux[6] :CLR

Tou may use the set_disable timing constraint to manually change the location of

which the loop is broken within s cell.

Figure 83 - Combinational Loop Report

To view a graphical representation of the broken loop, open MultiView Navigator, find each pin and add them as a

logical cone. For more information on how to find each pin and how to set up the logical cones, refer to What is a

LogicalCone.
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See Also

Generating a Combinational Loop Report
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Timing Concepts
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Static Timing Analysis Versus Dynamic Simulation

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. A static timing analysis tool will then check and report setup and hold violations

as well as 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. The major disadvantage of STA is that the STA tools do not automatically detect

false paths in their algorithms.
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Delay Models

The first step in timing analysis is the computation of single component delays. These components could be either a

combinational gate or block or a single interconnect connecting two components.

Gates that are part of the library are pre-characterized with delays under different parameters, such as input-slew rates
or capacitive loads. Traditional models provide delays between each pair of I/Os of the gate and between rising and

falling edges.

The accuracy with which interconnect delays are computed depends on the design phase. These can be estimated using
a simple Wire Load Model (WLM) at the pre-layout phase, or a more complex Resistor and Capacitor (RC) tree

solver at the post-layout phase.
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Timing Path Types
Path delays are computed by adding delay values across a chain of gates and interconnects. SmartTime uses this

information to check for timing violations. Traditionally, timing paths are presented by static timing analysis tools in

four categories or "sets":

o Paths between sequential components internal to the design. SmartTime displays this category under the

Register to Register set of each displayed clock domain.

e Paths that start at input ports and end at sequential components internal to the design. SmartTime displays this

category under the External Setup and External Hold sets of each displayed clock domain.

e DPaths that start at sequential components internal to the design and end at output ports. SmartTime displays this

category under the Clock to Out set of each displayed clock domain.

o DPaths that start at input ports and end at output ports. SmartTime displays this category under the Input to

Output set.
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Maximum Clock Frequency

Generally, you set clock constraints on clocks for which you have a specified requirement. The absence of violations
indicates that this clock will be able to run at least at the specified frequency. However, in the absence of such

requirements, you may still be interested in computing the maximum frequency of a specific clock domain.

To obtain the maximum clock frequency, a static timing analysis tool computes the minimum period for each path
between two sequential elements. T'o compute the minimum period, the tool evaluates the maximum data path delay
and the minimum skew between the two elements, as well as the setup on the receiving sequential element. It also
considers the polarity of each sequential element. The maximum frequency is the inverse of the smallest value among
the minimum period of all the paths in the clock domain. The path responsible for limiting the frequency of a given

clock is called the critical path.
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Setup Check

The setup and hold check ensures that the design functions as specified at the required clock frequency.

Setup check specifies when data is required to be present at the input of a sequential component in order for the clock
to capture this data effectively into the component. Timing analyzers evaluate the setup check as a maximum timing

budget allowed between adjacent sequential elements. For more details on how setup check is processed, refer to

Arrival time, required time, and slack.

See Also
Static timing analysis

Arrival time, required time, and slack
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Arrival Time, Required Time, and Slack

You can use arrival time and required time to verify timing requirements in the presence of constraints. Below is a
simple example applied to verifying the clock requirement for setup between sequential elements in the design.

The arrival time represents the time at which the data arrives at the input of the receiving sequential element. In this
example, the arrival time is considered from the setup launch edge at CK, taken as a time reference (instant zero). It
follows the clock network along the blue line until the clock pin on FF1 (delay d1). Then it continues along the data
path always following the blue line until the data pin D on FF2. Therefore,

Arrival_Timerr2p = d1 + d2

The required time represents when the data is required to be present at the same pin FF2:D. Assume in this example
that in the presence of an FF with the same polarity, the capturing edge is simply one cycle following the launch edge.
Using the period T provided to the tool through the clock constraint, the event gets propagated through the clock
network along the red line until the clock pin of FF2 (delay d3). Taking into account FF2 setup (delay d4), this means
that the clock constraint requires the data to be present d4 time before the capturing clock edge on FE2. Therefore, the
required time is:

Required_Timerr2p =T + d3 - d4

The slack is simply the difference between the required time and arrival time:

Slackrr2p = Required_Timerrap - Arrival_TimeFF2:D

If the slack is negative, the path is violating the setup relationship between the two sequential elements.

FE

a_y

CK m
d3
Setup check Setup check
launch edge capture edge
CK
0 T

Figure 84 - Arrival Time and Required Time for Setup Check
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Timing Exceptions
Design requirements are often imported using clock, input delay, and output delay constraints. By default, most static

timing analyzers assume that all paths are sensitizable. They also assume that the design is operating in a single-cycle

mode (that is, only one clock cycle is allowed for the data to transfer from one sequential stage to another).

If any paths in your design exhibit a different behavior, you must use timing exceptions to overwrite the default

behavior. Timing exceptions include:

o Setting a false path constraint to identify non sensitizable paths that should not be included in the analysis or the

optimization flow.

e Setting a maximum delay constraint on specific paths to relax or tighten the original clock constraint requirement

on them.

e Setting a multicycle constraint to specify paths that by design will take more than one cycle to exchange data

between sequential components.

SmartTime supports all these exceptions.

See Also
set_false path (SDC)

Set False Path Constraint dialog box

set_max_delay (SDC)
Set Maximum Delay Constraint dialog box

set_multicycle path (SDC)

Set Multicycle Constraint dialog box

SmartTime v9.1 User’s Guide 155



| VActel

‘ Timing Concepts

Clock Skew

The clock skew between two different sequential components is the difference between the insertion delays from the
clock source to the clock pins of these components. SmartTime calculates the arrival time at the clock pin of each
sequential component. Then it subtracts the arrival time at the receiving component from the arrival time at the

launching component to obtain an accurate clock skew.

Both setup and hold checks must account for clock skew. However, for setup check, SmartTime looks for the smallest
skew. This skew is computed by using the maximum insertion delay to the launching sequential component and the

shortest insertion delay to the receiving component.

For hold check, SmartTime looks for the largest skew. This skew is computed by using the shortest insertion delay to
the launching sequential component and the largest insertion delay to the receiving component. SmartTime makes this

distinction automatically.
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Dialog Boxes
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Add Path Analysis Set Dialog Box

Use this dialog box to specify a custom path analysis set.
Note: Note: The Analysis menu is available only in Maximum or Minimum Delay Analysis view.

To open the Add Path Analysis Set dialog box (shown below) from the SmartTime Timing Analyzer, choose Actions

> Analysis > Path Set.

Add Path Analysis Set

Mame: Trace from

Source Pins:

DDRO/UD:CLK

DDR 1/UD:CLK
DDRREG2/INBUF_LVDS_0_inst/U0/U2_DDR 1:C
FIFO_inst/FIFO84K36_FULL:RCLK
FIFO_inst/FIFO84K36_FULL:WCLK
RAM_inst/RAME4K36_Q_0_inst:RCLK
RAM_inst/RAMS4K36_Q_0_inst:WCLK
RAM_inst/RAME4K36_Q_1_inst:RCLK
RAM_inst/RAME4K36_Q_1_inst:WCLK
Rdf pllojU0:CLK

Rdf_pll1,U0:CLK

XCMP33/U0/U2_DDR 1:CLK
XCMP33/U0/U2_DDR2:CLK

< | >

Select All

Filter source pins:

Fa

[ £

Fin Type: |Registers by pin namesﬂ

Filter

Help

- {* Source to sink

Sink Pins:

" Sink to source

Select All

Filter sink pins:

Pin Type:

|Registers by pin namesﬂ

Filter

Cancel

Figure 85 - Add Path Analysis Set Dialog Box

Name

Enter the name of your path set.
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Trace from
Select whether you want to trace connected pins from Source to sink or from Sink to source. By default, the pins are

traced Source to sink.

Source Pins
Displays a list of available and valid source pins. You can select multiple pins. To select all source pins, click the Select

All button beneath the Source Pins list.

Select All

Selects all the pins in the Source Pins list to include in the path analysis set.

Filter Source Pins
Enables you to specify thesource Pin Type and the Filter. The default pin type is Registers by pin name. You can
specify any string value for the Filter. If you change the pin type, the Source Pins shows the updated list of available

source pins.

Sink Pins
Displays list of available and valid pins. You can select multiple pins. To select all source pins, click the Select All

button beneath the Sink Pins list.

Select All
Selects all the pins in the Sink Pins list to include in the path analysis set.

Filter Sink Pins
Enables you to specify thesink Pin Type and the Filter. The default pin type is Registers (by pin). You can specify any
string value for the Filter. If you change the pin type, the Sink Pins shows the updated list of available sink pins.

SmartTime v9.1 User’s Guide 159



| VActel

| Dialog Boxes

Analysis Set Properties Dialog Box

Use this dialog box to view information about the user created set.

To open the Analysis Set Properties dialog box (shown below) from the Timing Analysis View, right-click any user-

created set in the Domain Browser, and choose Properties from the shortcut menu.

Analysis Set Properties E'
Marmne: | kest
Parent Set: | User Sets

Creation Filker

From: | qaux[11]:CLK

To: | gaux[13]:D

Help K | Cancel

Figure 86 - Analysis Set Properties Dialog Box

Name

Specifies the name of the user-created path set.

Parent Set
Specifies the name of the parent path set to which the user-created path set belongs.

Creation filter

From

Specifies a list of source pins in the user-created path set.

To

Specifies a list of sink pins in the user-created path set.

See Also
Using filters
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Edit Filter Set Dialog Box

Use this dialog box to specify a filter.

To open the Edit Filter Set dialog box (shown below) from the SmartTime Timing Analyzer, select an existing filter

set in the clock domain browser, and then choose Edit Set from the shortcut menu.

Edit Filter Set [Z|
Name: | Edited Set
Parent Set: | Register to Register

Creation Filter

From: | =

To: |‘

Help oK | Cancel

Figure 87 - Edit Filter Set Dialog Box

Name
Specifies the name of the filtered set you want to edit.

Parent Set
Specifies the name of the filtered set to which the filter you want to edit belongs.

Creation filter

From - Specifies a list of source pins in the user-created path set.

To - Specifies a list of sink pins in the user-created path set.

See Also
Using filters
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Select Source Pins for Clock Constraint Dialog Box

Use this dialog box to find and choose the clock source from the list of available pins.

To open the Select Source Pins for the Clock Constraint dialog box (shown below) from the SmartTime Constraints

Editor, click the Browse button to the right of the Clock source field in the Create Clock Constraint dialog box.

Select Source Pins for Clock Constraint

Specify pins {* by explicit lisk " by keyword and wildcard
Awvailable Pins: Assigned Pins:
CPUCIk

WidR.efClk.

Add All =

Lkl

Filter available objects:

Pin Teype: Explicit: clocks j

| * Filter

Help | Ik | Cancel

Figure 88 - Choose the Clock Source Pin Dialog Box

Select a Pin
Displays all available pins.

Filter Available Objects
Explicit clock pins for the design is the default value. To identify any other pins in the design as clock pins, select Filter

available objects - Pin Type as Explicit clocks, Potential clocks, Input ports, All Pins, All Nets, Pins on clock

network,or Nets in clock network. You can also use the Filter to filter the clock source pin name in the displayed list.
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See Also

Specifyving clock constraints
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Create Clock Constraint Dialog Box

Use this dialog box to enter a clock constraint setting.

It displays a typical clock waveform with its associated clock information. You can enter or modify this information,
and save the final settings as long as the constraint information is consistent and defines the clock waveform

completely. The tool displays errors and warnings if information is missing or incorrect.
To open the Create Clock Constraint dialog box (shown below) from the Actions menu, choose Constraints > Clock.
Create Clock Constraint [‘S_<|

Clock Sources: | j 000

Clock Mare: | Mew_clock_constraint

T(zera)

|<—Peri0d: n54>|0r Frequency: MHz
Iy

0

[—— Offset: —>|<— Duky cycle: —>|
0,000 ns 50,0000 =

Comment:

a

| Creating a new clock constraint

Help OF | Cancel

Figure 89 - Create Clock Constraint Dialog Box

Clock Source

Enables you to choose a pin from your design to use as the clock source.

The drop-down list is populated with all explicit clocks. You can also select the Browse button to access all potential

clocks. The Browse button displays the Select Source Pins for Clock Constraintdialog box.

Name

Specifies the name of the clock constraint. This field is required for virtual clocks when no clock source is provided.

T(zero) Label

Instant zero used as a common starting time to all clock constraints.

Period

When you edit the period, the tool automatically updates the frequency value.

The period must be a positive real number. Accuracy is up to 3 decimal places.

Frequency

When you edit the frequency, the tool automatically updates the period value.
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Create Clock Constraint Dialog Box

The frequency must be a positive real number. Accuracy is up to 3 decimal places.

Starting Edge Selector

Enables you to switch between rising and falling edges and updates the clock waveform.

If the current setting of starting edge is rising, you can change the starting edge from rising to falling.
If the current setting of starting edge is falling, you can change the starting edge from falling to rising.
Duty Cycle

This number specifies the percentage of the overall period that the clock pulse is high.

The duty cycle must be a positive real number. Accuracy is up to 4 decimal places. Default value is 50%.

Offset

The offset must be a positive real number. Accuracy is up to 2 decimal places. Default value is 0.

Comment

Enables you to save a single line of text that describes the clock constraints purpose.

See Also
create clock (SDC)
Clock definition

Specifying clock constraint
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Create Generated Clock Constraint Dialog Box

Use this dialog box to specify generated clock constraint settings.

It displays a relationship between the clock source and its reference clock. You can enter or modify this information,
and save the final settings as long as the constraint information is consistent. The tool displays errors and warnings if

the information is missing or incorrect.

To open the Create Generated Clock Constraint dialog box (shown below) from the SmartTime Constraints Editor,

choose Actions > Constraints > Generated Clock.

Create Generated Clock Constraint fgl
Clack Pin: | [ ~ J
Clock Refi :
{alnl ererence Clocd
Conditioning|
| circuity]
Clock Paort FPGA

Generated Clock Mame |

The generated frequency is such as

fFiclock) = Fireference) x 1 ! 1
The generated waveform is ’W the reference waveform

Comment:

Help OF | Cancel

Figure 90 - Create Generated Clock Constraint

Clock Pin

Enables you to choose a pin from your design to use as a generated clock source.

The drop-down list is populated with all unconstrained explicit clocks. You can also select the Browse button to access
all potential clocks and pins from the clock network. The Browse button displays the Select Generated Clock Source

dialog box.

Clock Reference

Enables you to choose a pin from your design to use as a generated reference pin.

Generated Clock Name

Specifies the name of the clock constraint. This field is required for virtual clocks when no clock source is provided.
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Create Generated Clock Constraint Dialog Box

Generated Frequency
The generated frequency is a factor of reference frequency defined with a multiplication element and/or a division

element.

Generated Waveform

The generated waveform could be either the same as or inverted w.r.t. the reference waveform.

Comment

Enables you to save a single line of text that describes the generated clock constraints purpose.

See Also
create_generated clock (SDC)

Specifying generated clock constraint

Select Generated Clock Source
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Customize Analysis View Dialog Box

Use this dialog box to customize the timing analysis grid.

To open the Customize Analysis View dialog box (shown below) from the SmartTime Timing Analyzer, choose View
> Table: > Customize Analysis Grid.

Customize Analysis View

Avvailable Fields: Show these fields in this order:
Clock, Source Pin
Source Clock Edge Sink. Pin

Destination Clock Edge 4 Delay (ns)
Clock Constraink {ns) Slack (ns)
Maz Delay Constraink (ns) Arrival (ns)
Mulkicycle Constraint Required (ns)
Setup (ns)

Mininnum Period (ns)
Skew (ns)

Reset to Default

Help (54 | Cancel |

Figure 91 - Customize Analysis View Dialog Box

Available Fields
Displays a list of all the available fields in the timing analysis grid.

Show These Fields in This Order

Shows the list of fields you want to see in the timing analysis grid. Use Add or Remove to move selected items from
Available fields to Show these fields in this order or vice versa. You can change the order in which these fields are
displayed by using Move Up or Move Down.

Restore Defaults
Resets all the options in the General panel to their default values.
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Manage Clock Domain Dialog Box

Use this dialog box to specify the clock pins you want to see in the Expanded Path view.

To open the Manage Clock Domain dialog box (shown below) from the SmartTime Timing Analyzer, choose Actions
> Analysis > Clock Domain.

Manage Clock Domains [5__<|

fvailable clock domains; Show the clock domains in this order:

Clack,

Mew Clack, ..

FLL

Help | Ok | Cancel |

Figure 92 - Manage Clock Domains Dialog Box

Available Clock Domains
Displays alphanumerically sorted list of available clock pins. The first clock pin is selected by default.

Show the Clock Domains in this Order
Shows the clock pins you want to see in the Expanded Path view. Use Add or Remove to move selected items from
Available clock domains to Show the clock domains in this order or vice versa. You can change the order in which

these clock pins are displayed by using Move Up or Move Down.

New Clock
Invokes the Choose the Clock Source Pin dialog box. The new clock gets added at the end of the Show the clock

domains in this order list box.
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See Also
Managing clock domains
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Select Generated Clock Source Dialog Box

Use this dialog box to find and choose the generated clock source from the list of available pins.

To open the Select Generated Clock Source dialog box (shown below) from the SmartTime Constraints Editor, open
Create Generated Clock Constraint dialog box and click the Browse button for the Clock Pin.

Select Generated Clock Source

Select a pin:

¥CMP33/U0/U2_DDR1:0Q
¥CMP33/U0/U2_DDR2:0Q
pll1:CLE1
pll1:CLEZ

Filter available objects:
Type: Explicit docks ﬂ

Filter:

|* Filter
Help | (a4 | Cancel |

Figure 93 - Select Generated Clock Source Dialog Box

Select a Pin
Displays all available pins.

Filter Available Objects

Explicit clock pins for the design is the default value. To identify any other pins in the design as the generated clock
source pins, select Filter available objects - Pin Type as Explicit clocks, Potential clocks, Input ports, All Pins, All
Nets, Pins on clock network,or Nets in clock network . You can also use the Filter to filter the generated clock source

pin name in the displayed list.

See Also

Specifving generated clock constraint (SDC)
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Select Generated Clock Reference Dialog Box

Use this dialog box to find and choose the generated clock reference pin from the list of available pins.

To open the Select Generated Clock Reference dialog box (shown below) from the SmartTime Constraints Editor,

open Create Generated Clock Constraint dialog box and click the Browse button for the Clock Reference.

Select Generated Clock Reference

Select a pin;

countd_dock
¥CMP33/U0/U2_DDR1:0
¥CMP33/U0/U2_DOR L:CLK
XCMP2/U0/U LY
¥CMP2/UO/UL:A
XCMP2/U0U0:Y
¥CMP2/U0/UD:PAD

Filter available objects:

Type: Clock Metwork ﬂ

Filter:

|* Filter
Help | (0] 4 | Cancel |

Figure 94 - Select Generated Clock Reference Dialog Box

Select a Pin
Displays all available pins.

Filter Available Objects
To identify any other pins in the design as the generated master pin, select Filter available objects - Type as Clock

Network. You can also use the Filter to filter the generated reference clock pin name in the displayed list.

See Also

Specifying generated clock constraint (SDC
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Select Source or Destination Pins for Constraint Dialog Box

Use this dialog box to select pins or ports:
o By explicit list
¢ By keyword and wildcard

To open the Select Source or Destination Pins for Constraint dialog box from the SmartTime Constraints Editor,

choose Action > Constraint > Constraint Name dialog box. Click the Browse button to select the source.

By Explicit List
This is the default. This mode stores the actual pin names. The following figure shows an example dialog box for Select
Source Pins for Multicycle Constraint > by explicit list.

Select Source Pins for Multicycle Constraint

Specify pins * by explicit list " by keyword and wildeard

Available Pins: Aszsigned Pins:

Aclr

Clock,

Enable
qaux[0]:CLE
gaux=[ 10]:CLE
qaux[11]:CLE
qaux[12]:CLE
qaux[13]:CLE
gaux=[14]:CLE
qaux[15]:CLE
qaux[1]iCLE
qaux[Z]iCLE
qaux[3]:CLK
aauxl4TCLE

[

[kl

Add All =

54

Filker available objects:

Fin Type: Al pins j

E Filter

Help (04 | Cancel

Figure 95 - Select Source Pins for Multicycle (Specify pins by explicit list) Dialog Box
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Available Objects
The list box displays the available valid objects. If you change the filter value, the list box shows the available objects

based on the filter.

Use Add, Add All, Remove, Remove All to add or delete pins from the Assigned Pins list.

Filter Available Objects
Pin type — Specifies the filter on the available object. This can be by Explicit clocks, Potential clocks, Input ports, All

Pins, All Nets, Pins on clock network,or Nets in clock network

Filter
Specifies the filter based on which the Available Pins list shows the pin names. The default is *. You can specify any

string value.

By Keyword and Wildcard

This mode stores the filter only. It does not store the actual pin names. The constraints created using this mode get
exported with the SDC accessors (get_ports, get_pins, etc.). The following figure shows an example dialog box for
Select Source Pins for Multicycle Constraint > by keyword and wildcard.

174

SmartTime v9.1 User’s Guide



VActel

Select Source or Destination Pins for Constraint Dialog Box

Select Source Pins for Multicycle Constraint

Specify pins " by explicit lisk *+ by keyword and wildcard

Keyword and wildcard: Resulting Pins:

Pin Type: all pins j Aclr
Clock,
Enahle

. qaux[0]:CLE
* Filker qaux[10]:CLE
gaux[11]:CLE
qaux[12]: CLKE
qaux[13]:CLE
qaux[14]:CLE
gaux[15]: CLE
qaux[1]:CLE
qaux[2]iCLE
qaux[3]iCLE
gaux[4T:CLK

|

| %

Help | Ik | Cancel

Figure 96 - Select Source Pins for Multicycle (Specify pins by keyword and wildcard) Dialog Box

Pin Type
Specifies the filter on the available pins. This can be Registers by pin names, Registers by clock names, Input Ports, or

Output Ports. The default pin type is Registers by pin names.

Filter
Specifies the filter based on which the Available Pins list shows the pin names. The default is *. You can specify any

string value.

Resulting Pins
Displays pins from the available pins based on the filter.
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Set False Path Constraint Dialog Box

Use this dialog box to define specific timing paths as being false.

This constraint removes timing requirements on these false paths so that they are not considered during the timing
analysis. The path starting points are the input ports or register clock pins and path ending points are the register data
pins or output ports. This constraint disables setup and hold checking for the specified paths.

Note: Note: The false path information always takes precedence over multiple cycle path information and overrides

maximum delay constraints.

To open the Set False Path Constraint dialog box (shown below) from the SmartTime Constraints Editor, choose
Actions > Constraints > False Path.

S5et False Path Constraint

Flrcum:

e
Through:

e
Ta:

|
Caomrment:
|

Help | Ik | Cancel

Figure 97 - Set False Path Constraint Dialog Box
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From
Specifies the starting points for false path. A valid timing starting point is a clock, a primary input, an inout port, or a

clock pin of a sequential cell.

Through

Specifies a list of pins, ports, cells, or nets through which the disabled paths must pass.

To
Specifies the ending points for false path. A valid timing ending point is a clock, a primary output, an inout port, or a

data pin of a sequential cell.

Comment

Enables you to provide comments for this constraint.

See Also

Specifyving false path constraint
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Set Clock Source Latency Dialog Box

Use this dialog box to define the delay between an external clock source and the definition pin of a clock within

SmartTime.

To open the Set Clock Source Latency dialog box (shown below) from the Timing Analysis View, you must first create

a clock constraint. From the Actions menu, choose Constraint > Latency.

Set Clock Source Latency

Clack Port or Pin:

Clock Source ‘

Late Rise | ns ——————Jm ————» Late Fall

. ns
Early Rise | ns E ; E :—"i E Early Fall ns

N
by

Clock Port or Pin

Clock Edges: [ Falling same as rising [ Early same as late

Comment:

Help | QK | Cancel

Figure 98 - Set Clock Source Latency Dialog Box

Clock Port or Pin
Displays a list of clock ports or pins that do not already have a clock source latency specified. Select the clock port or

pin for which you are specifying the clock source latency.

Late Rise
Specifies the largest possible latency, in nanoseconds, of the rising clock edge at the clock port or pin selected, with

respect to its source. Negative values are acceptable, but may lead to overly optimistic analysis.
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Early Rise

Specifies the smallest possible latency, in nanoseconds, of the rising clock edge at the clock port or pin selected, with

respect to its source. Negative values are acceptable, but may lead to overly optimistic analysis.

Late Fall
Specifies the largest possible latency, in nanoseconds, of the falling clock edge at the clock port or pin selected, with

respect to its source. Negative values are acceptable, but may lead to overly optimistic analysis.

Early Fall
Specifies the smallest possible latency, in nanoseconds, of the falling clock edge at the clock port or pin selected, with

respect to its source. Negative values are acceptable, but may lead to overly optimistic analysis.

Clock Edges
Select the latency for the rising and falling edges:

Falling same as rising: Specifies that Rising and Falling clock edges have the same latency.

Early same as late : Specifies that the clock source latency should be considered as a single value, not a range from

"early" to “late".

Comment

Enables you to save a single line of text that describes the clock source latency.

See Also

Specifying clock constraints
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Set Constraint to Disable Timing Arcs Dialog Box

Use this dialog box to specify the timing arcs being disabled to fix the combinational loops in the design.

To open the Set Constraint to Disable Timing Arcs dialog box (shown below) from the Timing Analysis View. From

the Actions menu, choose Constraint > Disable Timing.

Set constraint to disable timing arcs

Instance Mame: | |

(" Exclude all timing arcs in the instance

{* Specify timing arc ko exclude:

From Pork: J
. ---------- x T

Actel Cell

Camment:

Help 04 ancel

Figure 99 - Set Constraint to Disable Timing Arcs Dialog Box

Instance Name

Specifies the instance name for which the disable timing arc constraint will be created.

Exclude All Timing Arcs in the Instance

This option enables you to exclude all timing arcs in the specified instance.

Specify Timing Arc to Exclude

This option enables you to specify the timing arc to exclude. In this case, you need to specify the from and to ports:

From Port
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Specifies the starting point for the timing arc.
To Port
Specifies the ending point for the timing arc.

Comment

Enables you to save a single line of text that describes the disable timing arc.

See Also

Specifying Disable Timing Constraint
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Set Clock-to-Clock Uncertainty Constraint Dialog Box

Use this dialog box to model tracking jitter between two clocks in your design.

VActel

To open the Set Clock-to-Clock Uncertainty Constraint dialog box (shown below), from the Actions menu, choose

Constraint > Clock-to-Clock Uncertainty Constraint.

Set Clock-to-clock Uncertainty Constraint

Camment:

Fram Clock: | | ﬂ
Edge " rising " Falling f* hath
To Clocks | ﬂ
Edge 10 rising " Falling f* bath
v
A
Lncertainky ns
Use uncerkainky for: setup checks " hold checks " all checks

|
Help

o]

Cancel

Figure 100 - Clock-to-Clock Uncertainty Constraint Dialog Box

From Clock

Specifies clock name as the uncertainty source.

Edge

This option enables you to select if the clock-to-clock uncertainty applies to rising, falling, or both edges.
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To Clock

Specifies clock name as the uncertainty destination.
Edge

This option enables you to select if the clock-to-clock uncertainty applies to rising, falling, or both edges.

Uncertainty

Enter the time in ns that represents the amount of variation between two clock edges.
Use Uncertainty For

This option enables you select whether the uncertainty constraint applies to setup, hold, or all checks.

Comment

Enables you to save a single line of text that describes this constraint.

See Also

Specifying Disable Timing Constraint
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Set Input Delay Constraint Dialog Box

Use this dialog box to apply input delay constraints or external setup/hold constraints. This constraint defines the

arrival time of an input relative to a clock.

To open the Set Input Delay Constraint dialog box (shown below) from the SmartTime Constraints Editor, choose

Actions > Constraints > Input Delay.

External Setup/hold

set Input Delay Constraint : x|

Showby " |nputDelsy % Esternal Setup/Hold

Input Port: | acl Ensble

S

FF1

'—>

Clock Port: |Clack

. /

FPGA

Hold: |1.|:||:ﬂ ns | | | | Setup: |5.000 ns

| external setup check

Comrnent:

Help (n].4 Cancel
[ |

Figure 101 - Set Input Delay Constraint (Show by: External Setup/Hold) Dialog Box

Input Port
Specifies a list of input ports in the current design to which the constraint is assigned. You can apply more than one

port.
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Clock Port
Specifies the clock reference to which the specified External Setup/Hold is related.

External Hold

Specifies the external hold time requirement for the specified input ports.

External Setup

Specifies the external setup time requirement for the specified input ports.

Comment

Enables you to provide comments for this constraint.

Input Delay

Set Input Delay Constraint E|

Show by ™ External Setup/Hold * [rput Delay

Input Port: |

FF2 :

Clozk Port
Clock Paort: | ﬂ FPGA

Clack Port —

[ Use same value For min and max
Lall |

Maximum Delay; ns
| |
Minimum Delay: ns |

Data(0) D=ta(1)
Input Port

F

Carnrment:

Help QK Cancel
_ ek | |

Figure 102 - Set Input Delay Constraint (Show by: Input Delay) Dialog Box
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Input Port
Specifies a list of input ports in the current design to which the constraint is assigned. You can apply more than one

port.

Clock Port

Specifies the clock reference to which the specified input delay is related.

Clock edge
Indicates the launching edge of the clock.

Use max delay for both min and max

Specifies that the minimum input delay uses the same value as the maximum input delay.

Maximum Delay
Specifies that the delay refers to the longest path arriving at the specified input.

Minimum Delay
Specifies that the delay refers to the shortest path arriving at the specified input.

Comment

Enables you to provide comments for this constraint.

See Also

Specifying input timing delay constraint
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Set Maximum Delay Constraint Dialog Box

Use this dialog box to specify the required maximum delay for timing paths in the current design.

SmartTime automatically derives the individual maximum delay targets from clock waveforms and port input or output

delays. So the maximum delay constraint is a timing exception. This constraint overrides the default single cycle timing

relationship for one or more timing paths. This constraint also overrides a multiple cycle path constraint.

To open the Set Maximum Delay Constraint dialog box (shown below) from the SmartTime Constraints Editor,

choose Actions > Constraints > Max Delay.

Set Maximum, Delay Constraint

Mairurn delay:

Fran:

Ii ns

Throughs

To:

Comrmenk:

|
Help |

Cancel

o]

Figure 103 - Set Maximum Delay Constraint Dialog Box

Maximum Delay

Specifies a floating point number in nanoseconds that represents the required maximum delay value for specified paths.
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If the path starting point is on a sequential device, SmartTime includes clock skew in the computed delay.
If the path starting point has an input delay specified, SmartTime adds that delay value to the path delay.

If the path ending point is on a sequential device, SmartTime includes clock skew and library setup time in the

computed delay.

If the ending point has an output delay specified, SmartTime adds that delay to the path delay.

From
Specifies the starting points for max delay constraint. A valid timing starting point is a clock, a primary input, an inout

port, or a clock pin of a sequential cell.

Through

Specifies the through points for the multiple cycle constraint.

To
Specifies the ending points for maximum delay constraint. A valid timing ending point is a clock, a primary output, an

inout port, or a data pin of a sequential cell.

Comment

Enables you to provide comments for this constraint.

See Also

Specifying maximum delay constraint
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Set Minimum Delay Constraint Dialog Box

Use this dialog box to specify the required minimum delay for timing paths in the current design.

SmartTime automatically derives the individual minimum delay targets from clock waveforms and port input or output
delays. So the minimum delay constraint is a timing exception. This constraint overrides the default single cycle timing

relationship for one or more timing paths. This constraint also overrides a multiple cycle path constraint.

To open the Set Minimum Delay Constraint dialog box (shown below) from the SmartTime Constraints Editor,

choose Actions > Constraints > Min Delay.
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Set Minimum Delay Constraint

Minirmurn delay: | | ns
Fram:
Through:
Tae
iZamment:
Help | oK Zancel

Figure 104 - Set Minimum Delay Constraint Dialog Box

Minimum Delay

Specifies a floating point number in nanoseconds that represents the required minimum delay value for specified paths.
If the path starting point is on a sequential device, SmartTime includes clock skew in the computed delay.

If the path starting point has an input delay specified, SmartTime adds that delay value to the path delay.
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Set Minimum Delay Constraint Dialog Box

If the path ending point is on a sequential device, SmartTime includes clock skew and library setup time in the

computed delay.

If the ending point has an output delay specified, SmartTime adds that delay to the path delay.

From
Specifies the starting points for minimum delay constraint. A valid timing starting point is a clock, a primary input, an

input port, or a clock pin of a sequential cell.

Through

Specifies the through points for the multiple cycle constraint.

To
Specifies the ending points for minimum delay constraint. A valid timing ending point is a clock, a primary output, an

input port, or a data pin of a sequential cell.

Comment

Enables you to provide comments for this constraint.

See Also

Specifying minimum delay constraint
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Set Multicycle Constraint Dialog Box

Use this dialog box to specify the paths that take multiple clock cycles in the current design.

Setting the multiple-cycle paths constraint overrides the single-cycle timing relationships between sequential elements
by specifying the number of cycles that the data path must have for setup or hold checks.

Note: Note: The false path information always takes precedence over multiple cycle path information. A specific

maximum delay constraint overrides a general multiple cycle path constraint.

To open the Set Multicycle Constraint dialog box (shown below) from the SmartTime Constraints Editor, choose
Actions > Constraint> Multicycle.
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Set Multicycle Constraint

Spedfy multiplier(s) for:

' oo - Default setup
t * edge

Hold edge

From:

L L.

' Setup Chedk only

Setup Path Multiplier: ||

(" Setup and Hold Checks

\\& MNew setup

' edge

&

Through:

To:

Cornment:

|
Help

.

Cancel

Figure 105 - Set Multicycle Constraint Dialog Box
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Setup Path Multiplier
Specifies an integer value that represents a number of cycles the data path must have for a setup check. No hold check

will be performed.

From
Specifies the starting points for the multiple cycle constraint. A valid timing starting point is a clock, a primary input,

an inout port, or the clock pin of a sequential cell.

Through

Specifies the through points for the multiple cycle constraint.

To
Specifies the ending points for the multiple cycle constraint. A valid timing ending point is a clock, a primary output,

an inout port, or a data pin of a sequential cell.

Comment

Enables you to provide comments for this constraint.

When you select the Setup and Hold Checks option, an additional field appears in this dialog box: Hold Path
Multiplier.
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Set Multicycle Constraint

" Setup Chedk only

Setup Path Multiplier:

1 oo - - Default setup 0
v * edge '

N

MNew

hold edge
Hold Path Multiplier: | 0

Spedfy multiplier(s) for:

From:

{* Setup and Hold Checks

Mew setup
edge

Through:

To:

Cornment:

|
Help

]

Cancel

Figure 106 - Set Multicycle Constraint Dialog Box with Setup and Hold Checks Selected
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Hold Path Multiplier

Specifies an integer value that represents a number of cycles the data path must have for a hold check, starting from one

cycle before the setup check edge.

See Also

Specifying multicycle constraint
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Set Output Delay Constraint Dialog Box

Use this dialog box to apply output delay constraints. This constraint defines the output delay of an output relative to a
clock.

To open the Set Output Delay Constraint dialog box (shown below) from the SmartTime Constraints Editor, choose
Actions > Constraints > Output Delay.

Clock-to-Output

Set Dutput Delay Constraink s x|

ShowBy: " OutputDelay ' Clockfo-Dutput

Output Port: | Q(0) Q1) Q(103 O J
FF2

O 1= ©
A

Clock Port: Iclcu:k - I

%
Clock Paort

FPGA

. |

Mascimum Delay: i 10,000 ns
Minimurm Delay: | S ns

Data(0) Datad1]
Dutput Port
Comment:

| clk-out constraints|

Help | Ok I Cancel

Figure 107 - Set Output Delay (Show By: Clock-to-Output) Dialog Box
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Output Port
Specifies a list of output ports in the current design to which the constraint is assigned. You can apply more than one

port.

Clock Port
Specifies the clock reference to which the specified Clock-to-Output is related.

Clock edge
Indicates the clock edge of the launched edge.

Maximum Delay
Specifies the delay for the longest path from the clock port to the output port. This constraint includes the

combinational path delay from output of the launched edge to the output port.

Minimum Delay
Specifies the delay for the shortest path from the clock port to the output port. This constraint includes the

combinational path delay from output of the launched edge to the output port.

Comment

Enables you to provide comments for this constraint.
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Set Output Delay Constraint

Set Output Delay Constraint Dialog Box

Shaow By: " Clock-to-Output {* Output Delay

Output Port: [ Q(0Y (1) QMDY & .|

FF1

p
Clock Port: | Clack - |_
—

— —

Clock Port

Output Fort =S _IiFFz
|
A
FPGA

Clock Port I‘ T

[ Use same value For min and max

Minimum Delay: [5.000 ns

Data(d)
Output Port
Camment:

Data(1)

| output delay|

Help

OF. | Cahcel

Figure 108 - Set Output Delay (Show By: Output Delay) Dialog Box

Output Port

Specifies a list of output ports in the current design to which the constraint is assigned. You can apply more than one

port.

Clock Port

Specifies the clock reference to which the specified output delay is related.

Clock edge
Indicates the launching edge of the clock.
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Maximum Delay
Specifies the delay for the longest path from the specified output to the captured edge. This represents a combinational

path delay to a register outside the current design plus the library setup time.

Minimum Delay
Specifies the delay for the shortest path from the specified output to the captured edge. This represents a combinational

path delay to a register outside the current design plus the library hold time.

Comment

Enables you to provide comments for this constraint.

See Also

Specifying output timing delay constraint
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SmartTime Options Dialog Box

Use this dialog box to specify the SmartTime options to perform timing analysis.
This interface includes the following categories:

¢ General

o Analysis View

e Advanced

To open the SmartTime Options dialog box (shown below) from the SmartTime tool, choose Tools > Options.

General

SmartTime Options El

Opiion Categories O

—|- Select a category:

General Ooeratig Con

Analysis View perating Conditions

Advanced Perform maximum delay analysis based on WORST | case
Perform minimum delay analysis based on BEST | ===

Clock Domains

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

[ Enable recovery and removal checks.

Restore Defaults |

Help oK | Cancel |

Figure 109 - SmartTime Options - General Dialog Box

Operating Conditions

Allows you to perform maximum or minimum delay analysis based on the Best, Typical, or Worst case. By default,

maximum delay analysis is based on WORST case and minimum delay analysis is based on BEST case.

Clock Domains

¢ Include inter-clock domains in calculations for timing analysis: Enables you to specify if SmartTime must use

inter-clock domains in calculations for timing analysis. By default, this option is unchecked.

¢ Enable recovery and removal checks: Enables SmartTime to check removal and recovery time on asynchronous

signals. Additional sets are created in each clock domain in Analysis View to report the corresponding paths.
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Restore Defaults
Resets all the options in the General panel to their default values.

Analysis View

SmartTime Options

Option Categories Analysis View

- Select a category:
General

PR Display of Paths

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

[ Filter paths by slack value

100
Slack range from: ns to: ns
1

[v show dock network details in expanded path

Limit the number of parallel paths in expanded path to:

Restore Defaults |

Help oK | Cancel

Figure 110 - SmartTime Options - Analysis View Dialog Box

Display of Paths
Limits the number of paths shown in a path set for timing analysis. The default value is 100. You must specify a

number greater than 1.

Filter the paths by slack value

Specifies the slack range between minimum slack and maximum slack. This option is unchecked by default.

Show clock network details in expanded path
Displays the clock network details as well as the data path details in the Expanded Path views.

Limit the number of parallel paths in expanded path to: For each expanded path, specify the maximum number of

parallel paths that SmartTime displays. The default number of parallel paths is 1.

Restore Defaults
Resets all the options in the Analysis View panel to their default values.
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Advanced
SmartTime Options El

Opiion Categorics

=1 Select a cabegory:
General Special Situations
Bnalysis view
Advanced [ Use loopback in bi-directional buffers (bibufs)

[¥ Break paths at asynchronous pins

¥ Disable non-unate arcs in clock network,

Scenarios

Use this scenario For timing analysis: Primary Scenario -
Use this scenario For timing-driven place-and-route: Primary Scenatio

Restore Defaulks ‘

Help QK | Cancel |

Figure 111 - SmartTime Options - Advanced Dialog Box

Special Situations

Enables you to specify if you need to use loopback in bi-directional buffers (bibufs) and/or break paths at asynchronous

pins.

Scenarios

Enables you to select the scenario to use for timing analysis and for timing-driven place-and-route.

Restore Defaults

Resets all the options in the Analysis View panel to their default values.
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Store Filter as Analysis Set Dialog Box
Use this dialog box to specify a filter.

To open the Store Filter as Analysis Set dialog box (shown below) from the SmartTime Timing Analyzer, select a path
and click the Store Filter button in the Analysis View Filter.

Store Filter as Analysis Set r‘>_<|

Marne: | MyFilker0l

Help Ik | Cancel |

Figure 112 - Store Filter as Analysis Set Dialog Box

Name

Specifies the name of the filtered set.

See Also
Using filters
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Timing Bottleneck Analysis Options Dialog Box

Use this dialog box to customize the timing bottleneck report.
You can set report bottleneck options for the following categories:
o General pane
¢ Bottleneck pane
o Sets pane

To open the Timing Bottleneck Analysis Options dialog box (shown below) from the SmartTime tool,
choose Tools > Timing Analyzer > Bottleneck Analysis.

General Pane

Timing Botileneck Analysis Options

Opiion Categorics

—|- Select a category: Analysiz
General
I 0 Use Masimumn Delay Analpsis " Use Minimum Delay &nalysis
Sets
Slack

b arimumn zlack to include: 0 nz

Restore Defaults

Timing Bottleneck Report - General Pane Dialog Box

Analysis
Lets you specify what type of analysis will be reported in the report. By default, the report includes Maximum
Delay Analysis.
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Slack
Lets you specify whether the reported paths will be filtered by threshold, and if so what will be the maximum

slack to report. By default the paths are filtered by slack, and the slack threshold is 0.

Restore Defaults

Resets all the options in the General pane to their default values.

Bottleneck Pane

Timing Bottleneck Analysis Options

- Select & cakegory:
General Bottleneck options

Bottleneck

sets Cost Twpe: Path Count -

Limit the number of paths per section ta: 100
Limit the number of parallel paths per section ko: !
10

Limit the number of reported instances ko:

Restore Defaults
Help k. | Cancel |

Timing Bottleneck Report - Bottleneck Pane Dialog Box

Bottleneck Options
Cost Type: Select the cost type that SmartTime will include in the bottleneck report. By default, path count

is selected.

Limit the number of reported paths per section to: Specify the maximum number of paths per set type that
SmartTime will include per section in the report. The default maximum number of paths reported is 100.
Limit the number of parallel paths in expanded path to: For each expanded path, specify the maximum

number of parallel paths that SmartTime will include in the

report. Only cells that lie on these violating paths are reported. The default number of parallel paths is 1.
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Limit the number of reported instances: Specify the maximum number of cells that SmartTime will include

per section in the report. The default number of cells is 10.

Restore Defaults

Resets all the options in the Bottleneck panel to their default values.

Sets Pane

Timing Botileneck Analysis Options

Opiion Categorics s

—|- Select a cakeqory: Set Selection
General
Eiotheneck {* Entire Design

" Clock Domain

Clock: |

Ll L

Type: |

Marne: | J

(" Use Input to ©utput Sek

Filter

Frarm: |

To: |

Restore Defaults
Help Ok | Cancel |

Figure 113 - Timing Bottleneck Report - Sets Pane Dialog Box

This pane has three mutually exclusive options:
¢ Entire Design
e Clock Domain
o Use existing user set
Entire Design: Select this option to display the bottleneck information for the entire design.

Clock Domain: Select this option to display the bottleneck information for the selected clock domain. You can specify

the following options:
e Clock: Allows pruning based on a given clock domains. Only cells that lie on these violating paths are reported.

e Type: This option can only be used in conjunction with -clock. The acceptable values are:
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Value

Description

Register to Register

Paths between registers in the design

Asynchronous to Register Paths from asynchronous pins to registers

Register to Asynchronous Paths from registers to asynchronous pins

External Recovery

The set of paths from inputs to asynchronous pins

External Removal

The set of paths from inputs to asynchronous pins

External Setup

Paths from input ports to register

External Hold Paths from input ports to register
Clock to Output Paths from registers to output ports
Use existing user set: Displays the bottleneck information for the existing user set selected. Only paths that lie within
the name set are will be considered towards the bottleneck report.
Filter: Allows you to filter the bottleneck report by the following options:
e From: Reports only cells that lie on violating paths that start at locations specified by this option.
e To: Reports only cells that lie on violating paths that end at locations specified by this option.
Filter defaults to all outputs.
Restore Defaults
Resets all the options in the Paths panel to their default values.
See Also
Performing a bottleneck analysis
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Timing Bottleneck Report Options Dialog Box

Use this dialog box to customize the timing bottleneck report.
You can set report bottleneck options for the following categories:
o General pane
¢ Bottleneck pane
o Sets pane

To open the Timing Bottleneck Report Options dialog box (shown below) from the SmartTime tool, choose
Tools > Report > Report Bottlenecks.

General Pane

Timing Botileneck Report Options

Opiion Categorics

—|- Select a category: Fammiah
Eittlenack f* Plain Text " Comma Separated Yalues
Sets
Analpsis
* sge Maximum Delay &nalyzis " Use Minimum Delay Snalysis
Slack

[v Filter paths by slack threshold

b arimum slack to include: 0 nz

Restore Defaults
Help Ok | Cancel |

Timing Bottleneck Report - General Pane Dialog Box

Format
Specifies whether or not the report will be exported as a Comma Separated Value (CSV) file or a plain text
file. By default, the Plain Text option is selected.
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Analysis
Lets you specify what type of analysis will be reported in the report. By default, the report includes Maximum
Delay Analysis.

Slack

Lets you specify whether the reported paths will be filtered by threshold, and if so what will be the maximum
slack to report. By default the paths are filtered by slack, and the slack threshold is 0.

Restore Defaults
Resets all the options in the General pane to their default values.

Bottleneck Pane

Timing Botileneck Report Options

Opiion Categorics

—|- Select a category:
General Bottleneck options

Bottleneck

2ets Cost Type: FATH COLNT

Limit the number of paths per section ta: 100
Limit the number of parallel paths per section ko 1
10

Limit the number of reported instances ko

Restore Defaults
Help Ok | Cancel |

Timing Bottleneck Report - Bottleneck Pane Dialog Box

Bottleneck Options
Cost Type: Select the cost type that SmartTime will include in the bottleneck report. By default, path count

is selected.

Limit the number of reported paths per section to: Specify the maximum number of paths per set type that

SmartTime will include per section in the report. The default maximum number of paths reported is 100.
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Limit the number of parallel paths in expanded path to: For each expanded path, specify the maximum
number of parallel paths that SmartTime will include in the

report. Only cells that lie on these violating paths are reported. The default number of parallel paths is 1.

Limit the number of reported instances: Specify the maximum number of cells that SmartTime will include

per section in the report. The default number of cells is 10.

Restore Defaults

Resets all the options in the Bottleneck panel to their default values.

Sets Pane
Timing Bottleneck Report Options
Opron Categores o
=I- Select a category: Set Selection
General
BotHeneck. i+ Entire Design
" Clock Domain
Clock: | J
Type: | Bl
" Use existing User Set
Marme: J
Filker
From: |
Ta: |
Restore Defaulks
Help QK | Cancel |
Figure 114 - Timing Bottleneck Report - Sets Pane Dialog Box
This pane has three mutually exclusive options:
¢ Entire Design
e Clock Domain
o  Use existing user set
Entire Design: Select this option to display the bottleneck information for the entire design.
Clock Domain: Select this option to display the bottleneck information for the selected clock domain. You can specify
the following options:
e Clock: Allows pruning based on a given clock domains. Only cells that lie on these violating paths are reported.
e Type: This option can only be used in conjunction with -clock. The acceptable values are:
Value Description
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Value

Description

Register to Register

Paths between registers in the design

Asynchronous to Register Paths from asynchronous pins to registers

Register to Asynchronous Paths from registers to asynchronous pins

External Recovery

The set of paths from inputs to asynchronous pins

External Removal

The set of paths from inputs to asynchronous pins

External Setup

Paths from input ports to register

External Hold

Paths from input ports to register

Clock to Output

Paths from registers to output ports

Use existing user set: Displays the bottleneck information for the existing user set selected. Only paths that lie within

the name set are will be considered towards the bottleneck report.

Filter: Allows you to filter the bottleneck report by the following options:
e From: Reports only cells that lie on violating paths that start at locations specified by this option.
e To: Reports only cells that lie on violating paths that end at locations specified by this option.

Filter defaults to all outputs.

Restore Defaults
Resets all the options in the Paths panel to their default values.

See Also

Generating a bottleneck report

Understanding bottleneck report

report (bottleneck) using SmartTime
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Timing Datasheet Report Options Dialog Box

Use this dialog box to select the output format for your timing datasheet report.

To open the Timing Datasheet Report Options dialog box (shown below) from the SmartTime tool, choose Tools >
Report > Report Datasheet.

You can generate your report in one of two formats:

Plain Text

Select this option to save your report to disk in plain ASCII text format.

Comma Separated Values
Select this option to save your report to disk in comma-separated value format (.CSV) format, which you can import

into a spreadsheet

Restore Defaults

Resets the option to its default value, which is Plain Text.

See Also
Generating a datasheet report

Understanding datasheet reports
report (Datasheet) using SmartTime
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Timing Report Options Dialog Box
Use this dialog box to customize the timing report.
You can set report options for the following categories:
e General
e DPaths
o Sets

e Clock Domains

To open the Timing Report Options dialog box (shown below) from the SmartTime tool, choose Tools > Report >

Report Paths.

General

Timing Report Options

Opiion Catogoris

—|- Select a category: Format
General
=P % Plain Text
Seks
Clock Domains
Summary

Analyziz

% |se Mazimum Delay fAnalysis

Slack
I Filter paths by slack threshold

b awimumn zlack to include:

v Imclude & summary of timing results in this report

linx

ok

" Comma Separated Values

" Usze Minimum Delay Analysiz

Festore Defaultz

Cancel |

Figure 115 - Timing Report Options - General Dialog Box

Format

Specifies whether or not the report will be exported as a Comma Separated Value (CSV) file or a plain text file. By

default, the Plain Text option is selected.
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Summary

Specifies whether or not the summary section will be included in the report. By default, this option is selected.

Analysis
Specifies the type of analysis to be included in the timing report. It can be either a Maximum Delay Analysis report or

Minimum Delay Analysis report. By default, the Maximum Delay Analysis report is included in the timing report.

Slack
Specifies whether the reported paths will be filtered by threshold, and if so what will be the maximum slack to report.
By default, the paths are not filtered by slack.

Restore Defaults
Resets all the options in the General panel to their default values.

Paths

Timing Report Options

- Select a category:
General

Sats v Include detailed path information i this repart
Clock Domains

Dizplay of paths

Lirvit the number of reported paths per section to:

Lirnit the number of expanded paths per section to:

Lirnit the number of parallel paths in expanded path to;

11

Festore Defaultz
Help ok | Cancel |

Figure 116 - Timing Report Options - Paths Dialog Box

SmartTime v9.1 User’s Guide 215



| VActel

| Dialog Boxes

Display of Paths
Include detailed path information in this report: Check this box to include the detailed path information in the timing

report.

Limit the number of reported paths per section to: Specify the maximum number of paths that SmartTime will
include per section in the report.

Limit the number of expanded paths per section to: Specify the maximum number of expanded paths that SmartTime
will include per section in the report.

Limit the number of parallel paths in expanded path to: For each expanded path, specify the maximum number of

parallel paths that SmartTime will include in the report. The default number of parallel paths is 1.

Restore Defaults
Resets all the options in the Paths panel to their default values.

Sets

Timing Report Options

- Select a category:
General

Dizplay of Sets
Paths Pl

Clock Domains [ Include user zets in this report

v Include lnput to Dutput sets in this report

Restore Defaultz
Help ok | Cancel |

Figure 117 - Timing Report Options - Sets Dialog Box

Display of Sets

Specifies whether or not the user sets will be included in the timing report.
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User sets are either filters that you have created and stored on the default paths sets (Register to Register, Inputs to

Register, etc.) or Pin to Pin user sets. By default, the paths for these sets are not reported.

In addition, specify whether the Inputs to Output sets will be included in the report. By default, the Input to Output

sets are reported.

Restore Defaults

Resets both options in the Sets panel to their default values.

Clock Domains
Option Cateqgories Clock Domains |

[=]- Select a category:

General — Dizplay of Clock Domains
i Paths
- Sets ¥ Include clock domains
B8 Clock Domains

[ Limit reporting of clock domains to specified domains

CLK - Select Domains... |
FLL_CLK

ULEDLS_BLOCKAIM L count{1].C
ULEDLS_BLOCKAU[Z] count(2].C
ULEDLS_BLOCKA[A count{2].C
ULEDLS_BLOCKAU[4] count(4].C
ULEDLS_BLOCKAU[SL count(S].G
ULEDLS_BLOCKAU[EL court{S].G

ULEDLS_BLOCK/U[7L count7}G _
» I

LILETL S BEOCE AT e HQT-I
4| I

Festore Defaultz |
Help | ok I Cancel |

Figure 118 - Timing Report Options - Clock Domains Dialog Box

Display of Clock Domains
Lets you specify what clock domains will be included in the report. By default, the current clock domains used by the

timing engine will be reported.

Include Clock Domains

Enables you to include or exclude clock domains in the report. Click the checkbox to include clock domains.
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Limit reporting on clock domains to specified domains

Lets you include one or more of the clock domain names in the box, or include additional clock domain names using

Select Domains.

Restore Defaults

Resets all options in the Clock Domains panel to their default values.

See Also
Generating timing report

Understanding timing report
report (Timing) using SmartTime
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Timing Violations Report Options Dialog Box

Use this dialog box to customize the timing violation report.
You can set report violation options for the following categories:
¢ General

e Paths

To open the Timing Report Options dialog box (shown below) from the SmartTime tool, choose Tools > Report >
Report Violations.

General

Timing Violations Report Options

- Select a category: Format
General
Paths * Plain Text (" Comma Separated Values
Analyziz
{* |sze Masimum Delay Analyzis " Usze Minimurn D elay Analysiz
Slack

[v Filter paths by slack threshold

b amimuim zlack to include: o nz

Restore Defaults

Figure 119 - Timing Violations Report - General Dialog Box

Format
Specifies whether or not the report will be exported as a Comma Separated Value (CSV) file or a plain text file. By
default, the Plain Text option is selected.
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Analysis
Lets you specify what type of analysis will be reported in the report. By default, the report includes Maximum Delay
Analysis.

Slack
Lets you specify whether the reported paths will be filtered by threshold, and if so what will be the maximum slack to
report. By default the paths are filtered by slack, and the slack threshold is 0.

Restore Defaults

Resets all the options in the General panel to their default values.

Paths

Timing Yiolations Report Options

Opiion Categorics T
- Select a category:
General

Dizplay of paths

v Limit the number of reported paths

Lirnit the number of reported paths per section to: 100

Lirit the number of expanded paths per section to:

1

Lirit the number af parallel paths in expanded path to:

Reszstore Defaults
Help 0k | Cancel |

Figure 120 - Timing Violations Report - Paths Dialog Box

Display of paths
Limit the number of reported paths: Check this box to limit the number of paths in the report. By default, the number

of paths is limited.

Limit the number of reported paths per section to: Specify the maximum number of paths that SmartTime will

include per section in the report. The default maximum number of paths reported is 100.
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Limit the number of expanded paths per section to: Specify the maximum number of expanded paths that SmartTime

will include per section in the report. The default number of expanded paths is 0.

Limit the number of parallel paths in expanded path to: For each expanded path, specify the maximum number of

parallel paths that SmartTime will include in the report. The default number of parallel paths is 1.

Restore Defaults

Resets all the options in the Paths panel to their default values.

See Also
Generating timing violation report

Understanding timing violation report
report (Timing violations) using SmartTime
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Menus, Tools, and Shortcut Keys
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File Menu
File Menu
This menu is available in both Timing Constraint Editor View and Timing Analysis View.

Command | Icon | Shortcut Function
Commit J = CTRL + | Saves changes to the working design for this Designer session

S only. Note: To save changes to disk, you must also save your

file in Designer.
Print Displays the active design in a Preview window
Preview
Print | | CTRL + | Displays the Print dialog box from which you can print your
— P active design
Exit Closes SmartTime
223
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Edit Menu

This menu is available in both Timing Constraint Editor View and Timing Analysis View.

Command | Icon | Shortcut Function

Undo x3 | CTRL +Z | Reverses your last action

Redo Cu CTRL +Y | Reverses the action of your last Undo command

Cut CTRL + X | Removes the selection from your design

Copy CTRL + C | Copies the selection to the Clipboard

Paste CTRL + V | Pastes the selection from the Clipboard

Modify Displays appropriate dialog box to edit the current constraint
Delete Del Deletes the selected constraint

Select All CTRL + A | Selects all logic in your design
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View Menu

This menu is available in both Timing Constraint Editor View and Timing Analysis View.

Command | Icon | Shortcut Function
Recalculate IEI F9 Recalculates all the generated values
All
Table: Name Provides option for customizing the table in the Timing
> Analysis View
Toolbars > Hides or displays groups of toolbar buttons
Status Bar Shows or hides the status bar at the bottom of the window
Scenarios Shows or hides the scenarios panel

View > Table

Command Icon | Shortcut Function
Customize Enables you to select columns and the order of the
Current Table columns for the Paths List in the Timing Analysis View

View > Toolbars

Command Icon Shortcut Function
Standard Shows or hides the standard toolbar
Constraints Show or hides the constraints toolbar
Analysis Shows or hides the analysis toolbar
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Actions Menu

This menu is available in both Timing Constraint Editor View and Timing Analysis View.

Command Icon Shortcut Function
Constraints > Provides options to create new constraints
Analysis > Provides options to perform timing analysis

Actions > Constraints

Command Icon | Shortcut Function

Clock Displays the Create Clock Constraint dialog box

Generated Clock Displays the Create Generated Clock Constraint
dialog box

Input Delay Displays the Set Input Delay Constraint dialog
box

Output Delay Displays the Set Output Delay Constraint dialog
box

Max Delay Displays the Set Maximum Delay Constraint
dialog box

Min Delay 3 Displays the Set Minimum Delay Constraint

— dialog box

False Path Displays the Set False Path Constraint dialog box

Multicycle Displays the Set Mulitcycle Constraint dialog box

Latency o Displays the Set Clock Source Latency dialog box

Disable Timing _|£|_ | Displays the Set Constraint to Disable Timing
Arcs dialog box

Clock to Clock | i | Displays the Set Clock-to-Clock Uncertainty
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Shortcut Function

Uncertainty

dialog box

Actions > Analysis

Command Icon | Shortcut Function
Clock Domain Displays Manage Clock Domain dialog box
Path Set Displays Add Path Analysis Set dialog box

VActel

Actions Menu
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Tools Me

nu

This menu is available in both Timing Constraint Editor View and Timing Analysis View.

Command Icon | Shortcut Function
Constraints Editor Provides options for constraints scenarios
>
Constraint T Opens the Constraint Wizard for creating clock and
Wizard > 1/0O constraints
Timing Analyzer Provides options for timing analysis
>
Constraint Verifies if all timing constraints are valid
Checker
Reports > Provides options to generate reports
Options Displays the SmartTime Options dialog box

Tools > Constraints Editor

Command

Icon | Shortcut Function

available scenarios)

1. Primary Scenario (and all other

Displays the primary set of timing

constraints for the selected scenario

Scenarios

Opens the scenario panel, which lists all

available scenarios

New scenario

Creates a new scenario

Tools > Timing Analyzer

Command Icon | Shortcut Function
Maximum Delay Analysis Displays the Maximum Delay Analysis View
Minimum Delay Analysis Displays the Minimum Delay Analysis View

VActel
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Command Icon | Shortcut Function
Bottleneck Analysis Displays the Bottleneck Analysis View
Tools > Reports
Command Icon | Shortcut Function

Report Paths Displays the Timing Report Options dialog box
Report Violations Displays the Timing Violations Report Options

dialog box
Report Datasheet Displays the Datasheet Report Options dialog

box
Report Constraints Displays the Constraints Coverage Report
Coverage Options dialog box
Report Combinational Displays the Combinational Loop report
Loop
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Window Menu

This menu is available in both Timing Constraint Editor View and Timing Analysis View.

Command Function

New Window Opens another window for the currently active tool Note: Use these

windows to view different parts of the design at the same time.

Cascade Arranges windows so you can see the title bar of each window

Tile Horizontally | Arranges windows side-by-side in a horizontal pattern

Tile Vertically Arranges windows side-by-side in a vertical pattern

Minimize All Minimizes all active windows

‘Windows

Arrange Icons Arranges minimized windows left-to-right across the bottom of the Tool
window

Close All Closes all tool views

‘Windows
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Help Menu

This menu is available in both Timing Constraint Editor View and Timing Analysis View.

Command Function
Help Topics Displays the first Help topic for the SmartTime tool
SmartTime Displays the SmartTime User's Guide
User's Guide
About Displays the current version number and copyright information for the
SmartTime SmartTime tool
Data Change Displays features and enhancements, bug fixes and known issues for the
History current software release that may impact timing data of the current design
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SmartTime toolbar

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

button.

Table 1 - SmartTime Toolbar

Icon

Description

Commits the changes

& |[@]

Prints the contents of the constraints

editor

Copies data to the clipboard

Pastes data from the clipboard

=

Modifies the selected object from the

constraints editor

[X]

Deletes the selected object from the

constraints editor

Undoes previous changes

Redoes previous changes

¥ 2 (1o

Opens the maximum delay analysis

view

»
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Data Change History - SmartTime

The data change history lists features, enhancements and bug fixes for the current software release that may impact

timing data of the current design.

To generate a data change history, from the Help menu, choose Data Change History. This opens a data change

history in text format.

R area - Timer_history Report

File Actions Help

bmartTime Data Change History
Farnily: AZP
Die: M1A3IF1000

Data change history feature does not support Pre-8.0 changes.

Designer 5.0

67954 - The clock delay in GLE output of PLL doesnt show up in Tiwer Lnalysis
67043 - The arc delay of OCLE- EOUT is zero in IO register
7810 - IO registers delay ©OCLE- EOUT has been updated

|
I

Figure 121 - SmartTime Data Change History Report
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all_inputs

Returns an object representing all input and inout pins in the current design.

all_inputs

Arguments

None

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, ProASICPLUS ProASIC, Axcelerator, RTAX-S, eX, and SX-A

Exceptions
You can only use this command as part of a —from, -to, or —through argument in the following T'cl commands:
set_min_delay, set max delay, set multicycle path, and set false path.
Examples
set_max_delay -from [all_inputs] -to [get_clocks ckl]
See Also

Tcl documentation conventions
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all_outputs

Returns an object representing all output and inout pins in the current design.

all_outputs

Arguments

None

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, ProASICPLUS ProASIC, Axcelerator, RTAX-S, eX, and SX-A

Exceptions
You can only use this command as part of a —from, -to, or —through argument in the following T'cl commands:
set_min_delay, set max delay, set multicycle path, and set false path.
Examples
set_max_delay -from [all_inputs] -to [all_outputs]
See Also

Tcl documentation conventions
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all_registers

Returns an object representing register pins or cells in the current scenario based on the given parameters.

all_registers [-clock clock_name]
[-async_pins][-output_pins][-data pins][-clock pins]

Arguments
-clock clock_name

Specifies the name of the clock domain to which the registers belong. If no clock is specified, all registers in the
design will be targeted.

-async_pins

Lists all register pins that are async pins for the specified clock (or all registers asynchronous pins in the design).
-output_pins

Lists all register pins that are output pins for the specified clock (or all registers output pins in the design).
-data_pins

Lists all register pins that are data pins for the specified clock (or all registers data pins in the design).
-clock_pins

Lists all register pins that are data pins for the specified clock (or all registers clock pins in the design).

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, ProASICPUS ProASIC, Axcelerator, RTAX-S, eX, and SX-A

Exceptions
You can only use this command as part of a —from, -to, or —through argument in the following Tcl commands:
set_min delay, set max delay, set multicycle path, and set false path.
Examples
set_max_delay 2.000 -from { ff_m:CLK ff_s2:CLK } -to [all_registers -clock_pins -clock {
f_m:Q }]
See Also

Tcl documentation conventions
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check_timing_constraints

Checks all timing constraints in the current timing scenario for validity.

check_timing_constraints

Arguments

None

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, ProASICPLUS ProASIC, Axcelerator, RTAX-S, eX, and SX-A

Exceptions

None

Examples
check_timing_constraints

See Also

Tcl documentation conventions
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clone scenario

Creates a new timing scenario by duplicating an existing one. You must provide a unique name (that is, it cannot

already be used by another timing scenario).

clone_scenario name -source origin

Arguments
name
Specifies the name of the new timing scenario to create.

-source origin

Specifies the source of the timing scenario to clone (copy). The source must be a valid, existing timing scenario.

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, Axcelerator, and RTAX-S

Description
This command creates a timing scenario with the specified name, which includes a copy of all constraints in the
original scenario (specified with the -source parameter). The new scenario is then added to the list of scenarios.
Example
clone_scenario scenario_A —source {Primary}
See Also

create _scenario
delete scenario

Tcl documentation conventions
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create_clock

Creates a clock constraint on the specified ports/pins, or a virtual clock if no source other than a name is specified.

create_clock -period period value [-name clock _name]
[-waveform> edge_list][source _objects]

Arguments

-period period_value

Specifies the clock period in nanoseconds. The value you specify is the minimum time over which the clock
waveform repeats. The period_value must be greater than zero.

-name clock_name

Specifies the name of the clock constraint. You must specify either a clock name or a source.

-waveform edge_list

Specifies the rise and fall times of the clock waveform in ns over a complete clock period. There must be exactly two
transitions in the list, a rising transition followed by a falling transition. You can define a clock starting with a falling

edge by providing an edge list where fall time is less than rise time. If you do not specify -waveform option, the tool
creates a default waveform, with a rising edge at instant 0.0 ns and a falling edge at instant (period_value/2)ns.

source_objects
Specifies the source of the clock constraint. The source can be ports, pins, or nets in the design. If you specify a clock

constraint on a pin that already has a clock, the new clock replaces the existing one. You must specify either a source
or a clock name.

Supported Families

Description

Exceptions

Examples

IGLOO, ProASIC3, SmartFusion, Fusion, ProASICELUS ProASIC (for analysis), Axcelerator, RTAX-S,eX, and
SX-A

Creates a clock in the current design at the declared source and defines its period and waveform. The static timing
analysis tool uses this information to propagate the waveform across the clock network to the clock pins of all

sequential elements driven by this clock source.

The clock information is also used to compute the slacks in the specified clock domain that drive optimization tools

such as place-and-route.

e None

The following example creates two clocks on ports CK1 and CK2 with a period of 6, a rising edge at 0, and a falling
edge at 3:

create_clock -name {my_user_clock} -period 6 CK1l
create_clock -name {my_other_user_clock} —period 6 —waveform {0 3} {CK2}
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The following example creates a clock on port CK3 with a period of 7, a rising edge at 2, and a falling edge at 4:

create_clock —period 7 —waveform {2 4} [get ports {CK3}]

See Also
create generated_clock

Tl Command Documentation Conventions
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create_generated_clock

Creates an internally generated clock constraint on the ports/pins and defines its characteristics.

create_generated_clock [-name name] -source reference pin [-divide_by divide factor] [-
multiply_by multiply factor] [-invert] source

Arguments
-name name
Specifies the name of the clock constraint.
-source reference_pin
Specifies the reference pin in the design from which the clock waveform is to be derived.
-divide_by divide_factor

Specifies the frequency division factor. For instance if the divide_factor is equal to 2, the generated clock period is
twice the reference clock period.

-multiply_by multiply_ factor

Specifies the frequency multiplication factor. For instance if the multiply_factor is equal to 2, the generated clock
period is half the reference clock period.

-invert
Specifies that the generated clock waveform is inverted with respect to the reference clock.
source

Specifies the source of the clock constraint on internal pins of the design. If you specify a clock constraint on a pin
that already has a clock, the new clock replaces the existing clock. Only one source is accepted. Wildcards are
accepted as long as the resolution shows one pin.

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, ProASICELS ProASIC (for analysis), Axcelerator, RTAX-S,eX, and
SX-A

Description
Creates a generated clock in the current design at a declared source by defining its frequency with respect to the
frequency at the reference pin. The static timing analysis tool uses this information to compute and propagate its

waveform across the clock network to the clock pins of all sequential elements driven by this source.

The generated clock information is also used to compute the slacks in the specified clock domain that drive

optimization tools such as place-and-route.

Examples
The following example creates a generated clock on pin U1l/reg1:Q with a period twice as long as the period at the

reference port CLK.

create_generated_clock -name {my_user_clock} —divide by 2 —source [get ports {CLK}]
Ul/regl:Q
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The following example creates a generated clock at the primary output of myPLL with a period % of the period at

the reference pin clk.
create_generated_clock —divide_by 3 —multiply by 4 -source clk [get_pins {myPLL:CLK1}]
See Also

create clock
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create_scenario

Creates a new timing scenario with the specified name. You must provide a unique name (that is, it cannot already

be used by another timing scenario).

create_scenario name

Arguments
name

Specifies the name of the new timing scenario.

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, Axcelerator, and RTAX-S

Description

A timing scenario is a set of timing constraints used with a design. Scenarios enable you to easily refine the set of

timing constraints used for Timing-Driven Place-and-Route, so as to achieve timing closure more rapidly.

This command creates an empty timing scenario with the specified name and adds it to the list of scenarios.
Exceptions

e None
Example

create_scenario scenario_A

See Also

clone_scenario

Tl Command Documentation Conventions
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delete_scenario

Deletes the specified timing scenario.

delete_scenario name

Arguments
name

Specifies the name of the timing scenario to delete.

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, Axcelerator, and RTAX-S

Description
This command deletes the specified timing scenario and all the constraints it contains.
Exceptions
o At least one timing scenario must always be available. If the current scenario is the only one that exists, you
cannot delete it.
e Scenarios that are linked to the timing analysis or layout cannot be deleted.
Example
delete_scenario scenario_A
See Also

create _scenario
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get_cells

Returns an object representing the cells (instances) that match those specified in the pattern argument.

get_cells pattern

Arguments
pattern

Specifies the pattern to match the instances to return. For example, "get_cells U18*" returns all instances startin,
P P ple, g g
with the characters "U18", where “*” is a wildcard that represents any character string.

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, ProASICPLUS ProASIC, Axcelerator, RTAX-S, eX, and SX-A

Description
This command returns a collection of instances matching the pattern you specify. You can only use this command as
part of a —from, -to, or —through argument in the following Tcl commands: set_max delay, set multicycle path, and
set false path.

Exceptions
e None

Examples

set_max_delay 2 -from [get_cells {reg*}] -to [get ports {out}]
set_false_path —through [get_cells {Rblock/muxA}]

See Also
get_clocks
get_nets
get_pins
get_ports

Tl Command Documentation Conventions
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get_clocks

Returns an object representing the clock(s) that match those specified in the pattern argument in the current timing

scenario.

get_clocks pattern

Arguments
pattern

Specifies the pattern to use to match the clocks set in SmartTime or Timer.

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, ProASICPLUS ProASIC, Axcelerator, RTAX-S, eX, and SX-A

Description
e If this command is used as a —from argument in either the set maximum (set_max delay), or set minimum delay
(set_min delay), false path (set false path), and multicycle constraints (set_multicycle path), the clock pins of
all the registers related to this clock are used as path start points.
e If this command is used as a —to argument in either the set maximum (set_max delay), or set minimum delay
(set_min delay), false path (set false path), and multicycle constraints (set_multicycle path), the synchronous
pins of all the registers related to this clock are used as path endpoints.
Exceptions
e None
Example
set_max_delay -from [get_ports datal] -to \
[get_clocks ck1]
See Also

create_clock
create generated_clock
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get_cu rrent_scenario

Returns the name of the current timing scenario.

get_current_scenario

Arguments

None

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, Axcelerator, and RTAX-S

Exceptions

None

Examples
get_current_scenario

See Also
set_current _scenario

Tcl documentation conventions
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get_nets

Returns an object representing the nets that match those specified in the pattern argument.

get_nets pattern

Arguments
pattern

Specifies the pattern to match the names of the nets to return. For example, "get_nets N_255*" returns all nets
starting with the characters "N_255", where “*” is a wildcard that represents any character string.

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, ProASICPUS ProASIC, Axcelerator, RTAX-S, eX, and SX-A

Description
This command returns a collection of nets matching the pattern you specify. You can only use this command as

source objects in create clock (create clock) or create generated clock (create generated clock) constraints and as -

through arguments in the set false path, set minimum delay, set maximum delay, and set multicycle path

constraints.
Exceptions
e None
Examples
set_max_delay 2 -from [get_ports RDATA1] -through [get_nets {net_chkpl net_chkqi}]
set_false_path —through [get_nets {Tblk/rm/n*}]
create_clock -name mainCLK -period 2.5 [get_nets {cknet}]
See Also

create_clock

create generated_clock
set_false_path
set_min_delay
set_max_delay
set_multicycle path

Tcl documentation conventions
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get_pins

Returns an object representing the pin(s) that match those specified in the pattern argument.

get_pins pattern

Arguments
pattern

Specifies the pattern to match the pins to return. For example, "get_pins clock_gen™" returns all pins starting with
the characters "clock_gen", where “*”

is a wildcard that represents any character string.
Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, ProASICPLUS ProASIC, Axcelerator, RTAX-S, eX, and SX-A

Exceptions

e None

Example
create_clock -period 10 [get pins clock _gen/reg2:Q]

See Also
create_clock
create _generated_clock
set_clock_latency
set_false_path
set_min_delay
set_max_delay
set_multicycle path

Tcl documentation conventions
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get_ports

Returns an object representing the port(s) that match those specified in the pattern argument.

get_portspattern

Argument
pattern
Specifies the pattern to match the ports.

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, ProASICPLUS ProASIC, Axcelerator, RTAX-S, eX, and SX-A

Exceptions
e None
Example
create_clock -period 10 [get ports CK1]
See Also

create_clock
set_clock_latency
set_input_delay
set_output_delay
set_min_delay

set_max_delay

set_false_path
set_multicycle path
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list_ clock_uncertainties

Returns details about all of the clock uncertainties in the current timing constraint scenario.

list_clock uncertainties

Arguments

None

Supported Families

IGLOO, ProASIC3, SmartFusion, Fusion, ProASICELUS ProASIC (for analysis), Axcelerator, RTAX-S, eX (for
analysis), SX-A (for analysis)

Exceptions
None
Examples
list_clock_uncertainties
See Also

set_clock _uncertainty

remove _clock _uncertainty
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list_disable_timings
Returns the list of disable timing constraints for the current scenario.
list _disable_timings
Arguments
e None
Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, Axcelerator, and RTAX-S

Exceptions

e None

Example
list_disable_timings
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list_objects
Returns a list of object matching the parameter. Objects can be nets, pins, ports, clocks or instances.

list objects <object>

Arguments

Any timing constraint parameter.

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, and Axcelerator

Exceptions

None

Example
The following example lists all the inputs in your design:
list_objects [all_inputs]
You can also use wildcards to filter your list, as in the following command:
list_objects [get_ports a*]
See Also

T'cl documentation conventions
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list_scenarios

Returns a list of names of all of the available timing scenarios.

list_scenarios

Arguments

None

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, ProASICPLUS ProASIC, Axcelerator, RTAX-S, eX, and SX-A

Exceptions

None

Examples
list_scenarios

See Also
get _current _scenario

Tcl documentation conventions
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remove_clock

Removes the specified clock constraint from the current timing scenario.

remove_clock {-name clock_name| -id constraint_ID

Arguments
-name clock_name

Specifies the name of the clock constraint to remove from the current scenario. You must specify either a clock name
or an ID.

-id constraint_ID

Specifies the ID of the clock constraint to remove from the current scenario. You must specify either an ID or a
clock name that exists in the current scenario.

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, ProASICELUS ProASIC (for analysis), Axcelerator, RTAX-S,eX, and
SX-A

Description
Removes the specified clock constraint from the current scenario. If the specified name does not match a clock

constraint in the current scenario, or if the specified ID does not refer to a clock constraint, this command fails.

Do not specify both the name and the ID.

Exceptions

e You cannot use wildcards when specifying a clock name.

Examples
The following example removes the clock constraint named "my_user_clock™:

remove_clock -name my_user_clock

The following example removes the clock constraint using its ID:

set clockld [create_clock —name my_user_clock —period 2]
remove_clock —id $clockld

See Also
create clock
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remove_clock_latency

Removes a clock source latency from the specified clock and from all edges of the clock.

remove_clock_latency {-source clock name_or_source |-id constraint_ID}

Arguments
-source clock_name_or_source

Specifies either the clock name or source name of the clock constraint from which to remove the clock source
latency. You must specify either a clock or source name or its constraint ID.

-id constraint_ID

Specifies the ID of the clock constraint to remove from the current scenario. You must specify either a clock or
source name or its constraint ID.

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, ProASICELUS ProASIC (for analysis), Axcelerator, RTAX-S,eX, and

SX-A

Description

Removes a clock source latency from the specified clock in the current scenario. If the specified source does not
match a clock with a latency constraint in the current scenario, or if the specified ID does not refer to a clock with a

latency constraint, this command fails.

Do not specify both the source and the ID.

Exceptions

¢ You cannot use wildcards when specifying a clock name.

Examples

The following example removes the clock source latency from the specified clock.

remove_clock_latency -source my_clock

See Also
set_clock_latency
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remove_clock_uncertainty

Removes a clock-to-clock uncertainty from the current timing scenario by specifying either its exact arguments or its

ID.

remove_clock_uncertainty -from | -rise_from | -fall_from from _clock list -to | -rise_to| -
fall_to to_clock_list -setup {value} -hold {value}

remove_clock uncertainty -id constraint_ID

Arguments

-from

Specifies that the clock-to-clock uncertainty applies to both rising and falling edges of the source clock list. Only
one of the —=From, -rise_from, or —Fal I_from arguments can be specified for the constraint to be valid.
-rise_from

Specifies that the clock-to-clock uncertainty applies only to rising edges of the source clock list. Only one of the —
from, —-rise_from, or —Ffal l_from arguments can be specified for the constraint to be valid.

-fall_from

Specifies that the clock-to-clock uncertainty applies only to falling edges of the source clock list. Only one of the -
from, —-rise_from, or —Ffal l_from arguments can be specified for the constraint to be valid.
from_clock_list

Specifies the list of clock names as the uncertainty source.

-to

Specifies that the clock-to-clock uncertainty applies to both rising and falling edges of the destination clock list.
Only one of the —to, -rise_to, or —fal l_to arguments can be specified for the constraint to be valid.
-rise_to

Specifies that the clock-to-clock uncertainty applies only to rising edges of the destination clock list. Only one of the
-to, -rise_to, or —Fal l_to arguments can be specified for the constraint to be valid.

-fall_to

Specifies that the clock-to-clock uncertainty applies only to falling edges of the destination clock list. Only one of
the —to, -rise_to, or —-fal I_to arguments can be specified for the constraint to be valid.
to_clock_list

Specifies the list of clock names as the uncertainty destination.

-setup

Specifies that the uncertainty applies only to setup checks. If none or both —setup and -hold are present, the
uncertainty applies to both setup and hold checks.

-hold

Specifies that the uncertainty applies only to hold checks. If none or both —setup and ~hold are present, the
uncertainty applies to both setup and hold checks.

-id constraint_ID

Specifies the ID of the clock constraint to remove from the current scenario. You must specify either the exact
parameters to set the constraint or its constraint ID.

Supported Families

IGLOO, ProASIC3, SmartFusion, Fusion, ProASICELS ProASIC (for analysis), Axcelerator, RTAX-S, eX (for
analysis), SX-A (for analysis)
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Description

Exceptions

Examples

remove_clock_uncertainty

Removes a clock-to-clock uncertainty from the specified clock in the current scenario. If the specified arguments do
not match clocks with an uncertainty constraint in the current scenario, or if the specified ID does not refer to a
clock-to-clock uncertainty constraint, this command fails.
Do not specify both the exact arguments and the ID.
e None
remove_clock_uncertainty -from Clkl -to CIk2
remove_clock_uncertainty -from Clkl -fall_to { Clk2 CIk3 } -setup
remove_clock_uncertainty 4.3 -fall_from { Clkl CIk2 } -rise_to *
remove_clock_uncertainty 0.1 -rise_from [ get_clocks { Clkl CIk2 } ] -fall_to { CIk3
Clk4 } -setup
remove_clock_uncertainty 5 -rise_from Clkl -to [ get_clocks {*} ]
remove_clock_uncertainty -id $clockld

See Also

remove clock

remove generated clock

set_clock uncertainty
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remove_disable_timing

Removes a disable timing constraint by specifying its arguments, or its ID. If the arguments do not match a disable

timing constraint, or if the ID does not refer to a disable timing constraint, the command fails.

remove_disable_timing -from value -to value name -id name

Arguments

-from from_port

Specifies the starting port. The —from and —to arguments must either both be present or both omitted for the
constraint to be valid.

-to to_port

Specifies the ending port. The —from and —to arguments must either both be present or both omitted for the
constraint to be valid.

name

Specifies the cell name where the disable timing constraint will be removed. It is an error to supply both a cell name

and a constraint ID, as they are mutually exclusive. No wildcards are allowed when specifying a clock name, either
alone or in an accessor command1.

-id name
Specifies the constraint name where the disable timing constraint will be removed. It is an error to supply both a cell

name and a constraint ID, as they are mutually exclusive. No wildcards are allowed when specifying a clock name,
either alone or in an accessor command1.

Supported Families

IGLOO, ProASIC3, SmartFusion, Fusion, Axcelerator, and RTAX-S

Exceptions
e None
Example
remove_disable_timing -from portl -to port2 -id new_constraint
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remove_false_path

Removes a false path from the current timing scenario by specifying either its exact arguments or its ID.

remove_false path [-from from_list] [-to to_list] [-through through_list] [-id constraint_ID]
remove_false_path -id constraint_ID

Arguments
-from from_list

Specifies a list of timing path starting points. A valid timing starting point is a clock, a primary input, an inout port,
or a clock pin of a sequential cell.

-through through_list
Specifies a list of pins, ports, cells, or nets through which the disabled paths must pass.
-to to_list

Specifies a list of timing path ending points. A valid timing ending point is a clock, a primary output, an inout port,
or a data pin of a sequential cell.

-id constraint_ID

Specifies the ID of the false path constraint to remove from the current scenario. You must specify either the exact
false path to remove or the constraint ID that refers to the false path constraint to remove.

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, ProASICELUS ProASIC (for analysis), Axcelerator, RTAX-S, X (-
through option), and SX-A (-through option)

Description
Removes a false path from the specified clock in the current scenario. If the arguments do not match a false path
constraint in the current scenario, or if the specified ID does not refer to a false path constraint, this command fails.
Do not specify both the false path arguments and the constraint ID.

Exceptions
¢ You cannot use wildcards when specifying a clock name, either alone or in an Accessor command such as

get_pins or get_ports.
Examples

The following example specifies all false paths to remove:

remove_Tfalse_path -through UO/Ul:Y

The following example removes the false path constraint using its id:

set fpld [set_false path —from [get _clocks c*] —through {topx/reg/*} —to [get_ ports
outl5] ]

remove_false_path —id $fpld
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See Also
set_false_path

Tl Command Documentation Conventions

262 SmartTime v9.1 User’s Guide



VActel

remove_generated_clock

remove_generated_clock

Removes the specified generated clock constraint from the current scenario.

remove_generated_clock {-name clock name | -id constraint_ID }

Arguments
-name clock_name

Specifies the name of the generated clock constraint to remove from the current scenario. You must specify either a
clock name or an ID.

-id constraint_ID

Specifies the ID of the generated clock constraint to remove from the current scenario. You must specify either an
ID or a clock name that exists in the current scenario.

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, ProASICELUS ProASIC (for analysis), Axcelerator, RTAX-S,eX, and

SX-A

Description
Removes the specified generated clock constraint from the current scenario. If the specified name does not match a
generated clock constraint in the current scenario, or if the specified ID does not refer to a generated clock
constraint, this command fails.
Do not specify both the name and the ID.

Exceptions
¢ You cannot use wildcards when specifying a generated clock name.

Examples

The following example removes the generated clock constraint named "my_user_clock":

remove_generated_clock -name my_user_clock

See Also
create generated_clock
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remove_input_delay

Removes an input delay a clock on a port by specifying both the clocks and port names or the ID of the input_delay

constraint to remove.

remove_input_delay -clock clock_name port_pin_list
remove_input_delay -id constraint_ID

Arguments
-clock clock_name
Specifies the clock name to which the specified input delay value is assigned.
port_pin_list
Specifies the port names to which the specified input delay value is assigned.
-id constraint_ID

Specifies the ID of the clock with the input_delay value to remove from the current scenario. You must specify either
both a clock name and list of port names or the input_delay constraint ID .

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, ProASICEMS ProASIC, Axcelerator, RTAX-S, eX (for analysis), and
SX-A (for analysis)

Description
Removes an input delay from the specified clocks and port in the current scenario. If the clocks and port names do
not match an input delay constraint in the current scenario, or if the specified ID does not refer to an input delay

constraint, this command fails.

Do not specify both the clock and port names and the constraint ID.

Exceptions

¢ You cannot use wildcards when specifying a clock name, either alone or in an accessor command.

Examples
The following example removes the input delay from CLK1 on port datal:

remove_input_delay -clock [get_clocks CLK1] [get_ports datal]

See Also
set_input_delay
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remove_max_delay
Removes a maximum delay constraint from the current timing scenario by specifying either its exact arguments or its

ID.

remove_max_delay [-from from_list] [-to to_list] [-through through_list]
remove_max_delay -id constraint_ID

Arguments
-from from_list

Specifies a list of timing path starting points. A valid timing starting point is a clock, a primary input, an inout port,
or a clock pin of a sequential cell.

-through through_list
Specifies a list of pins, ports, cells, or nets through which the disabled paths must pass.
-to to_list

Specifies a list of timing path ending points. A valid timing ending point is a clock, a primary output, an inout port,
or a data pin of a sequential cell.

-id constraint_ID

Specifies the ID of the maximum delay constraint to remove from the current scenario. You must specify either the
exact maximum delay arguments to remove or the constraint ID that refers to the maximum delay constraint to
remove.

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, ProASICELS ProASIC (for analysis), Axcelerator, RTAX-S, eX (-
through option), and SX-A (-through option)

Description
Removes a maximum delay value from the specified clock in the current scenario. If the arguments do not match a
maximum delay constraint in the current scenario, or if the specified ID does not refer to a maximum delay

constraint, this command fails.

Do not specify both the maximum delay arguments and the constraint ID.

Exceptions

¢ You cannot use wildcards when specifying a clock name, either alone or in an Accessor command.

Examples

The following example specifies a range of maximum delay constraints to remove:

remove_max_delay -through UO/Ul1l:Y
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set_max_delay
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remove_min_delay
Removes a minimum delay constraint in the current timing scenario by specifying either its exact arguments or its

ID.

remove_min_delay [-from from_list] [-to to_list] [-through through_list]
remove_min_delay -id constraint_ID

Arguments
-from from_list

Specifies a list of timing path starting points. A valid timing starting point is a clock, a primary input, an inout port,
or a clock pin of a sequential cell.

-through through_list

Specifies a list of pins, ports, cells, or nets through which the disabled paths must pass.
-toto_list

Specifies a list of timing path ending points. A valid timing ending point is a clock, a primary output, an inout port,
or a data pin of a sequential cell.

-id constraint_ID

Specifies the ID of the minimum delay constraint to remove from the current scenario. You must specify either the
exact minimum delay arguments to remove or the constraint ID that refers to the minimum delay constraint to
remove.

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, ProASICELS ProASIC (for analysis), Axcelerator, RTAX-S, eX (-
through option), and SX-A (-through option)

Description
Removes a minimum delay value from the specified clock in the current scenario. If the arguments do not match a
minimum delay constraint in the current scenario, or if the specified ID does not refer to a minimum delay

constraint, this command fails.

Do not specify both the minimum delay arguments and the constraint ID.

Exceptions
¢ You cannot use wildcards when specifying a clock name, either alone or in an accessor command.
Examples
The following example specifies a range of minimum delay constraints to remove:
remove_min_delay -through UO/U1:Y
See Also

set_min_delay
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remove_multicycle_path

Removes a multicycle path constraint in the current timing scenario by specifying either its exact arguments or its

ID.

remove_multicycle_path [-from from list] [-to to_list] [-through through_list]
remove multicycle_path -id constraint_ID

Arguments
-from from_list
Specifies a list of timing path starting points. A valid timing starting point is a clock, a primary input, an inout port,
or a clock pin of a sequential cell.
-through through_list
Specifies a list of pins, ports, cells, or nets through which the disabled paths must pass.
-toto_list
Specifies a list of timing path ending points. A valid timing ending point is a clock, a primary output, an inout port,
or a data pin of a sequential cell.
-id constraint_ID

Specifies the ID of the multicycle path constraint to remove from the current scenario. You must specify either the
exact multicycle path arguments to remove or the constraint ID that refers to the multicycle path constraint to
remove.

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, ProASICELS ProASIC (for analysis), Axcelerator, RTAX-S, eX (for

analysis), SX-A (for analysis)

Description
Removes a multicycle path from the specified clock in the current scenario. If the arguments do not match a

multicycle path constraint in the current scenario, or if the specified ID does not refer to a multicycle path constraint,

this command fails.

Do not specify both the multicycle path arguments and the constraint ID.

Exceptions

¢ You cannot use wildcards when specifying a clock name, either alone or in an accessor command.

Examples
The following example removes all paths between regl and reg2 to 3 cycles for setup check.

remove_multicycle_path -from [get_pins {regl}] —to [get_pins {reg2}]

See Also
set_multicycle path
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remove_output_delay

Removes an ouput delay by specifying both the clocks and port names or the ID of the output_delay constraint to

remove.

remove_output_delay -clock clock_name port_pin_list
remove_output _delay -id constraint_ID

Arguments
-clock clock_name
Specifies the clock name to which the specified output delay value is assigned.
port_pin_list
Specifies the port names to which the specified output delay value is assigned.
-id constraint_ID

Specifies the ID of the clock with the output_delay value to remove from the current scenario. You must specify
either both a clock name and list of port names or the output_delay constraint ID .

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, ProASICELS ProASIC (for analysis), Axcelerator, RTAX-S, eX (for
analysis), SX-A (for analysis)

Description
Removes an output delay from the specified clocks and port in the current scenario. If the clocks and port names do
not match an output delay constraint in the current scenario, or if the specified ID does not refer to an output delay

constraint, this command fails.

Do not specify both the clock and port names and the constraint ID.

Exceptions

¢ You cannot use wildcards when specifying a clock name, either alone or in an accessor command.

Examples
The following example removes the output delay from CLK1 on port outl:

remove_output_delay -clock [get_clocks CLK1] [get_ports outl]

See Also
set_output_delay
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rename_scenario

Renames the specified timing scenario with the new name provided. You must provide a unique new name (that is,

it cannot already be used by another timing scenario).

rename_scenario oldname -new newname

Arguments
oldname
Specifies the current name of the timing scenario.
-new newname

Specifies the new name to give to the timing scenario.

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, Axcelerator, and RTAX-S

Description

This command changes the name of the timing scenario in the list of scenarios.

Example
rename_scenario scenario_A -new scenario_B

See Also
create _scenario
delete scenario
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set_clock_latency

Defines the delay between an external clock source and the definition pin of a clock within SmartTime.

set_clock _latency -source [-rise][-fall][-early][-late] delay clock

Arguments
-source
Specifies the source latency on a clock pin, potentially only on certain edges of the clock.
-rise
Specifies the edge for which this constraint will apply. If neither or both rise are passed, the same latency is applied
to both edges.
-fall

Specifies the edge for which this constraint will apply. If neither or both rise are passed, the same latency is applied
to both edges.

-invert

Specifies that the generated clock waveform is inverted with respect to the reference clock.
-late

Optional. Specifies that the latency is late bound on the latency. The appropriate bound is used to provide the most
pessimistic timing scenario. However, if the value of "-late" is less than the value of "-early", optimistic timing takes
place which could result in incorrect analysis. If neither or both "-early" and "-late" are provided, the same latency is
used for both bounds, which results in the latency having no effect for single clock domain setup and hold checks.

-early

Optional. Specifies that the latency is early bound on the latency. The appropriate bound is used to provide the most
pessimistic timing scenario. However, if the value of "-late" is less than the value of "-early", optimistic timing takes
place which could result in incorrect analysis. If neither or both "-early" and "-late" are provided, the same latency is
used for both bounds, which results in the latency having no effect for single clock domain setup and hold checks.

delay

Specifies the latency value for the constraint.

clock

Specifies the clock to which the constraint is applied. This clock must be constrained.

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, ProASICELS ProASIC (for analysis), Axcelerator, RTAX-S,eX, and
SX-A

Description
Clock source latency defines the delay between an external clock source and the definition pin of a clock within
SmartTime. It behaves much like an input delay constraint. You can specify both an "early” delay and a"late" delay
for this latency, providing an uncertainty which SmartTime propagates through its calculations. Rising and falling
edges of the same clock can have different latencies. If only one value is provided for the clock source latency, it is

taken as the exact latency value, for both rising and falling edges.
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Exceptions
e None
Examples
The following example sets an early clock source latency of 0.4 on the rising edge of main_clock. It also sets a clock
source latency of 1.2, for both the early and late values of the falling edge of main_clock. The late value for the clock
source latency for the falling edge of main_clock remains undefined.
set_clock_latency —source -rise —early 0.4 { main_clock }
set_clock_latency —source —fall 1.2 { main_clock }
See Also

create clock
create generated_clock
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set_clock_uncertainty

Specifies a clock-to-clock uncertainty between two clocks (from and to) and returns the ID of the created constraint

if the command succeeded.

set_clock_uncertainty uncertainty -from | -rise_from | -fall_from from_clock list -to | -
rise_to | -fall_to to_clock_list -setup {value} -hold {value}

Arguments

uncertainty
Specifies the time in nanoseconds that represents the amount of variation between two clock edges.
-from

Specifies that the clock-to-clock uncertainty applies to both rising and falling edges of the source clock list. Only
one of the —From, —-rise_from, or —Ffal I_from arguments can be specified for the constraint to be valid.
-rise_from
Specifies that the clock-to-clock uncertainty applies only to rising edges of the source clock list. Only one of the —
from, —-rise_from, or —Ffal l_from arguments can be specified for the constraint to be valid.
-fall_from
Specifies that the clock-to-clock uncertainty applies only to falling edges of the source clock list. Only one of the -
from, -rise_from, or —Fal I_from arguments can be specified for the constraint to be valid.
from_clock_list
Specifies the list of clock names as the uncertainty source.
-to
Specifies that the clock-to-clock uncertainty applies to both rising and falling edges of the destination clock list.
Only one of the —to, -rise_to, or —fal l_to arguments can be specified for the constraint to be valid.
-rise_to
Specifies that the clock-to-clock uncertainty applies only to rising edges of the destination clock list. Only one of the
-to, -rise_to, or —fal l_to arguments can be specified for the constraint to be valid.
-fall_to
Specifies that the clock-to-clock uncertainty applies only to falling edges of the destination clock list. Only one of
the —to, -rise_to, or —-fal I_to arguments can be specified for the constraint to be valid.

to_clock_list
Specifies the list of clock names as the uncertainty destination.
-setup
Specifies that the uncertainty applies only to setup checks. If none or both -setup and -hold are present, the
uncertainty applies to both setup and hold checks.
-hold

Specifies that the uncertainty applies only to hold checks. If none or both —setup and ~hold are present, the
uncertainty applies to both setup and hold checks.

Supported Families

IGLOO, ProASIC3, SmartFusion, Fusion, ProASICELS ProASIC (for analysis), Axcelerator, RTAX-S, eX (for
analysis), SX-A (for analysis)
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Description
The set_clock_uncertainty command sets the timing uncertainty between two clock waveforms or maximum clock
skew. Timing between clocks have no uncertainty unless you specify it.
Exceptions
e None
Examples
set_clock_uncertainty 10 -from Clkl -to CIk2
set_clock_uncertainty 0 -from Clkl -fall_to { CIk2 CIk3 } -setup
set_clock_uncertainty 4.3 -fall_from { Clkl CIk2 } -rise_to *
set_clock_uncertainty 0.1 -rise_from [ get_clocks { Clkl CIk2 } ] -fall_to { CIk3 Clk4 }
-setup
set_clock_uncertainty 5 -rise_from Clkl -to [ get_clocks {*} ]
See Also

create_clock
create generated_clock
remove clock uncertainty
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set_current_scenario

Specifies the timing scenario for the Timing Analyzer to use. All commands that follow this command will apply to

the specified timing scenario.

set_current_scenario name

Arguments
name

Specifies the name of the timing scenario to which to apply all commands from this point on.

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, Axcelerator, and RTAX-S

Description
A timing scenario is a set of timing constraints used with a design. If the specified scenario is already the current one,

this command has no effect.

After setting the current scenario, constraints can be listed, added, or removed, the checker can be invoked on the set

of constraints, and so on.

This command uses the specified timing scenario to compute timing analysis.

Exceptions

e None

Example
set_current_scenario scenario_A

See Also
get current scenario
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set_disable_timing

Disables timing arcs within a cell and returns the ID of the created constraint if the command succeeded.

set_disable_timing -from value -to value name

Arguments
-from from_port

Specifies the starting port. The —from and —to arguments must either both be present or both omitted for the
constraint to be valid.

-to to_port

Specifies the ending port. The —from and —to arguments must either both be present or both omitted for the
constraint to be valid.

name

Specifies the cell name where the timing arcs will be disabled.

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, Axcelerator, and RTAX-S

Exceptions

e None

Example
set_disable_timing -from A -to Y a2
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set_false_path (GCF)

Defines false paths in the design; false paths are not considered in the timing driven place-and-route system.

set_false_path [-from from_port] [-through any port] [-to to_port];

Arguments
[-from from_port]
Must be an input port of the design or a register or memory instance output pin. You can use wildcards.

[-through any_port]
Must be an output port of the design or a register or memory instance input pin. You can use wildcards.

[-to to_port]

Must be any instance pin. You can use wildcards.

Supported Families

ProASIC
Description
¢ You must include at least one of the optional arguments.
Exceptions
e None
Examples
The following statement sets all paths starting from resetd which are going through instance const2 as false paths.
set_false _path -from resetd -through const2/*;
See Also

Constraint Support by Family

Constraint Entry Table

GCF Syntax Conventions
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set_input_delay
Creates an input delay on a port list by defining the arrival time of an input relative to a clock in the current

scenario.

set_input_delay delay value -clock clock ref [-max] [-min] [-clock fall] input_list

Arguments
delay_value
Specifies the arrival time in nanoseconds that represents the amount of time for which the signal is available at the
specified input after a clock edge.
-clock clock_ref

Specifies the clock reference to which the specified input delay is related. This is a mandatory argument. If you do
not specify -max or -min options, the tool assumes the maximum and minimum input delays to be equal.

—-max

Specifies that delay_value refers to the longest path arriving at the specified input. If you do not specify -max or -min
options, the tool assumes maximum and minimum input delays to be equal.

-min
Specifies that delay_value refers to the shortest path arriving at the specified input. If you do not specify -max or -
min options, the tool assumes maximum and minimum input delays to be equal.

-clock_fall

Specifies that the delay is relative to the falling edge of the clock reference. The default is the rising edge.
input_list

Provides a list of input ports in the current design to which delay_value is assigned. If you need to specify more than
one object, enclose the objects in braces ({}).

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, ProASICELUS ProASIC (for analysis), Axcelerator, RTAX-S, eX (for

analysis), SX-A (for analysis)

Description
The set_input_delay command sets input path delays on input ports relative to a clock edge. This usually represents a

combinational path delay from the clock pin of a register external to the current design. For in/out (bidirectional)
ports, you can specify the path delays for both input and output modes. The tool adds input delay to path delay for

paths starting at primary inputs.
A clock is a singleton that represents the name of a defined clock constraint. This can be:
e asingle port name used as source for a clock constraint

e asingle pin name used as source for a clock constraint; for instance regl: CLK. This name can be hierarchical (for

instance toplevel/block1/reg2:CLK)

e an object accessor that will refer to one clock: [get_clocks {clk}]
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Examples
The following example sets an input delay of 1.2ns for port datal relative to the rising edge of CLK1:
set_input_delay 1.2 -clock [get_clocks CLK1] [get_ports datal]

The following example sets a different maximum and minimum input delay for port IN1 relative to the falling edge

of CLK2:

set_input_delay 1.0 -clock_fall -clock CLK2 —min {IN1}
set_input_delay 1.4 -clock_fall -clock CLK2 —max {IN1}

See Also
set_output_delay
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set_max_delay

Specifies the maximum delay for the timing paths in the current scenario.

set_max_delay delay value [-from from list] [-to to_list] [-through through_list]

Arguments

delay_value

Specifies a floating point number in nanoseconds that represents the required maximum delay value for specified
paths.

o If the path starting point is on a sequential device, the tool includes clock skew in the

computed delay.

o If the path starting point has an input delay specified, the tool adds that delay value to
the path delay.

o If the path ending point is on a sequential device, the tool includes clock skew and

library setup time in the computed delay.

e If the ending point has an output delay specified, the tool adds that delay to the path
delay.

-from from_list

Specifies a list of timing path starting points. A valid timing starting point is a clock, a primary input, an inout port,
or a clock pin of a sequential cell.

-to to_list

Specifies a list of timing path ending points. A valid timing ending point is a clock, a primary output, an inout port,
or a data pin of a sequential cell.

-through through_list

Specifies a list of pins, ports, cells, or nets through which the timing paths must pass.

Supported Families

Description

IGLOO, ProASIC3, SmartFusion, Fusion, ProASICELUS ProASIC (for analysis), Axcelerator, RTAX-S, eX (-
through option), and SX-A (-through option)

This command specifies the required maximum delay for timing paths in the current design. The path length for any

startpoint in from_list to any endpoint in to_list must be less than delay_value.

The timing engine automatically derives the individual maximum delay targets from clock waveforms and port input

or output delays.

The maximum delay constraint is a timing exception. This constraint overrides the default single cycle timing

relationship for one or more timing paths. This constraint also overrides a multicycle path constraint.

You must specify at least one of the —From, —to, or —through arguments for this constraint to be valid.
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Examples
The following example sets a maximum delay by constraining all paths from ff1a:CLK or ff1b:CLK to ff2e:D with a
delay less than 5 ns:
set_max_delay 5 -from {ffla:CLK fflb:CLK} -to {ff2e:D}
The following example sets a maximum delay by constraining all paths to output ports whose names start by “out”

with a delay less than 3.8 ns:
set_max_delay 3.8 -to [get_ports out*]
See Also

set_min_delay
remove max_delay
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set_min_delay

Specifies the minimum delay for the timing paths in the current scenario.

set_min_delay delay value [-from from list] [-to to_list] [-through through_list]

Arguments

delay_value

Specifies a floating point number in nanoseconds that represents the required minimum delay value for specified
paths.

o If the path starting point is on a sequential device, the tool includes clock skew in the

computed delay.

o If the path starting point has an input delay specified, the tool adds that delay value to
the path delay.

o If the path ending point is on a sequential device, the tool includes clock skew and

library setup time in the computed delay.

e If the ending point has an output delay specified, the tool adds that delay to the path
delay.

-from from_list

Specifies a list of timing path starting points. A valid timing starting point is a clock, a primary input, an inout port,
or a clock pin of a sequential cell.

-to to_list

Specifies a list of timing path ending points. A valid timing ending point is a clock, a primary output, an inout port,
or a data pin of a sequential cell.

-through through_list

Specifies a list of pins, ports, cells, or nets through which the timing paths must pass.

Supported Families

Description

IGLOO, ProASIC3, SmartFusion, Fusion, ProASICELS ProASIC (for analysis), Axcelerator, RTAX-S, eX (-
through option), and SX-A (-through option)

This command specifies the required minimum delay for timing paths in the current design. The path length for any

startpoint in from_list to any endpoint in to_list must be less than delay_value.

The timing engine automatically derives the individual minimum delay targets from clock waveforms and port input

or output delays.

The minimum delay constraint is a timing exception. This constraint overrides the default single cycle timing

relationship for one or more timing paths. This constraint also overrides a multicycle path constraint.

You must specify at least one of the —From, —to, or —through arguments for this constraint to be valid.
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Examples
The following example sets a minimum delay by constraining all paths from ff1a:CLK or ff1b:CLK to ff2e:D with a
delay less than 5 ns:
set_min_delay 5 -from {ffla:CLK fflb:CLK} -to {ff2e:D}
The following example sets a minimum delay by constraining all paths to output ports whose names start by “out”

with a delay less than 3.8 ns:
set_min_delay 3.8 -to [get_ports out*]
See Also

set_max_delay
remove min_delay

Tl Command Documentation Conventions

SmartTime v9.1 User’s Guide 285



VActel

‘ Data Change History - SmartTime

set_multicycle_path

Defines a path that takes multiple clock cycles in the current scenario.

set_multicycle_path ncycles [-setup] [-hold] [-from from list[—through through_list[-to

to_list

Arguments

ncycles

Specifies an integer value that represents a number of cycles the data path must have for setup or hold check. The
value is relative to the starting point or ending point clock, before data is required at the ending point.

-setup

Optional. Applies the cycle value for the setup check only. This option does not affect the hold check. The default
hold check will be applied unless you have specified another set_multicycle_path command for the hold value.

-hold

Optional. Applies the cycle value for the hold check only. This option does not affect the setup check.

Note: Note: If you do not specify "-setup” or "-hold", the cycle value is applied to the setup check and the default
hold check is performed (nmcycles -1).

-from from_list

Specifies a list of timing path starting points. A valid timing starting point is a clock, a primary input, an inout port,
or a clock pin of a sequential cell.

-through through_list

Specifies a list of pins or ports through which the multiple cycle paths must pass.

-to to_list

Specifies a list of timing path ending points. A valid timing ending point is a clock, a primary output, an inout port,
or a data pin of a sequential cell.

Supported Families

Description

IGLOO, ProASIC3, SmartFusion, Fusion, ProASICELUS ProASIC (for analysis), Axcelerator, RTAX-S, eX (for
analysis), SX-A (for analysis)

Setting multiple cycle paths constraint overrides the single cycle timing relationships between sequential elements by
specifying the number of cycles that the data path must have for setup or hold checks. If you change the multiplier, it
affects both the setup and hold checks.

False path information always takes precedence over multiple cycle path information. A specific maximum delay

constraint overrides a general multiple cycle path constraint.
If you specify more than one object within one -through option, the path passes through any of the objects.

You must specify at least one of the —From, —to, or —through arguments for this constraint to be valid.
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Exceptions
e Multiple priority management is not supported in Actel designs. All multiple cycle path constraints are handled
with the same priority.
Examples
The following example sets all paths between regl and reg2 to 3 cycles for setup check. Hold check is measured at
the previous edge of the clock at reg2.
set_multicycle_path 3 -from [get_pins {regl}] —to [get_pins {reg2}]
The following example specifies that four cycles are needed for setup check on all paths starting at the registers in the
clock domain ckl. Hold check is further specified with two cycles instead of the three cycles that would have been
applied otherwise.
set_multicycle_path 4 -setup -from [get_clocks {ckl}]
set_multicycle_path 2 -hold -from [get_clocks {ckl}]
See Also

remove_multicycle path

Tl Command Documentation Conventions
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set_output_delay

Defines the output delay of an output relative to a clock in the current scenario.

set_output_delay delay value -clock clock_ref [-max] [-min] [-clock fall] output_list

Arguments

delay_value

Specifies the amount of time before a clock edge for which the signal is required. This represents a combinational
path delay to a register outside the current design plus the library setup time (for maximum output delay) or hold
time (for minimum output delay).

-clock clock_ref

Specifies the clock reference to which the specified output delay is related. This is a mandatory argument. If you do
not specify -max or -min options, the tool assumes the maximum and minimum input delays to be equal.

-max

Specifies that delay_value refers to the longest path from the specified output. If you do not specify -max or -min
options, the tool assumes the maximum and minimum output delays to be equal.

-min

Specifies that delay_value refers to the shortest path from the specified output. If you do not specify -max or -min
options, the tool assumes the maximum and minimum output delays to be equal.

-clock_fall

Specifies that the delay is relative to the falling edge of the clock reference. The default is the rising edge.
output_list

Provides a list of output ports in the current design to which delay_value is assigned. If you need to specify more
than one object, enclose the objects in braces ({}).

Supported Families

Description

Examples

IGLOO, ProASIC3, SmartFusion, Fusion, ProASICELUS ProASIC (for analysis), Axcelerator, RTAX-S, eX (for
analysis), SX-A (for analysis)

The set_output_delay command sets output path delays on output ports relative to a clock edge. Output ports have
no output delay unless you specify it. For in/out (bidirectional) ports, you can specify the path delays for both input

and output modes. The tool adds output delay to path delay for paths ending at primary outputs.

The following example sets an output delay of 1.2ns for port OUT1 relative to the rising edge of CLK1:
set_output_delay 1.2 -clock [get_clocks CLK1] [get_ports OUT1]

The following example sets a different maximum and minimum output delay for port OUT1 relative to the falling
edge of CLK2:

set_output_delay 1.0 -clock_fall -clock CLK2 —min {OUT1}
set_output_delay 1.4 -clock_fall -clock CLK2 —max {OUT1}
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See Also
remove_output_delay
set_input_delay

Tl Command Documentation Conventions
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st commit

Saves the changes made in SmartTime to the design (.adb) file

st_commit

Arguments

None

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, ProASICPLUS ProASIC, and Axcelerator

Exceptions
None
Examples
st_commit
See Also
st_restore

Tcl documentation conventions
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st_create_set

Creates a set of paths to be analyzed. Use the arguments to specify which paths to include. To create a set that is a
subset of a clock domain, specify it with —clock and —type. To create a set that is a subset of an inter-clock
domain set, specify it with —~source_clock and -sink_clock. To create a set that is a subset (filter) of an

existing named set, specify the set to be filtered with —From_set.

To create a set that is not derived from an existing set, you must provide both the —source pin_list and -
sinkpin_list derived. Otherwise, the —source and -sink arguments act as filters on the pins from the

parent set. You must give each new set a unique name in the design.

st _create_set -name name

[-parent_set name ]

[-clockclock_id -type value ]

[-in_to_out]

[-source_clock clock_id -sink_clock clock_id]
[-source pin_list ] -sink pin_list ]

Arguments
-name name
Specifies a unique name for the newly create path set.
-parent_set name
Specifies the name of the set to filter.
-clock clock_id
Specifies that the set is to be a subset of the given clock domain. This argument is valid only if you also specify the -
type argument.
-type value
Specifies the predefined set type on which to base the new path set. You can only use this argument with the -clock
argument, not by itself.
Value Description
reg_to_reg Paths between registers in the design
async_to_reg Paths from asynchronous pins to registers
reg_to_async Paths from registers to asynchronous pins
external_recovery The set of paths from inputs to asynchronous pins
external_removal The set of paths from inputs to asynchronous pins
external_setup Paths from input ports to registers
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Value Description
external_hold Paths from input ports to registers
clock_to_out Paths from registers to output ports

-in_to_out

Specifies that the set is based on the “Input to Output” set, which includes paths that start at input ports and end at
output ports.

-source_clock clock_id

Specifies that the set will be a subset of an inter-clock domain set with the given source clock.

You can only use this option with the -sink_clock option, not by itself.

-sink_clock clock_id

Specifies that the set will be a subset of an inter-clock domain set with the given sink clock.

You can only use this option with the -source_clock option, not by itself.

-source pin_list

Specifies a filter on the source pins of the parent set. If you do not specify a parent set, this option filters all pins in
the current design.

-sink pin_list
Specifies a filter on the sink pins of the parent set. If you do not specify a parent set, this option filters all pins in the
current design.

Supported Families

IGLOO, ProASIC3, SmartFusion, Fusion, ProASICPLUS ProASIC, and Axcelerator

Exceptions
None
Examples
st_create_set —name { my_user_set } —source { C* } —sink { D* }
st_create_set —name { my_other_user_set } —from_set { my user_set } —source { CL* }
st_create_set —name { adder } —clock { ALU_CLOCK } —type { REG_TO_REG } -sink { ADDER*
3
st_create_set —name { another_set } —source_clock { EXTERN_CLOCK } —sink_clock {
MY_GEN_CLOCK }
st_create_set —name { some_p2p } —pin2pin —to { T* }
See Also
Tcl documentation conventions
st_remove_set
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st_edit_set

Modify the paths in a user set.

st_edit_set -name name
[-source pin_list ] [-sink pin_list ]
[-rename_to name ]

Arguments
-name name
Specifies the name of the set to modify.
-source pin_list
If the set is a subset of another set, specifies a filter on the source pins from the parent set. Otherwise, this option
specifies the source pins of the set.
-sink pin_list
If the set is a subset of another set, specifies a filter on the sink pins from the parent set. Otherwise, this option
specifies the sink pins of the set.
-rename_to name

Specifies a new name for the set.

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, ProASICPLUS ProASIC, and Axcelerator

Exceptions
None
Examples
st_edit_set —name { my_user_set} —-rename_to { my_critical_pins }
st_edit_set —name { adder } —sink { ADD* }
See Also

Tcl documentation conventions
st create set

st_remove_set
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st_expand_path

Displays expanded path information (path details) for paths. The paths to be expanded are identified by the
parameters required to display these paths with st_list_paths. For example, to expand the first path listed with
st_list_paths -clock {MYCLOCK] -type {register_to_register}, use the command st_expand_path -clock
{MYCLOCK]} -type {register_to_register}. Path details contain the pin name, type, net name, cell name, operation,
delay, total delay, and edge as well as the arrival time, required time, and slack. These details are the same as details

available in the SmartTime Expanded Path window.

st_expand_path [-set name]

[-clock clock_id -type value]

[-in_to_out]

[-source_clock clock_id -sink_clock clock id]
[-source pin_list] [-sink pin_list]
[-analysis value]

[-index list_of indices]

[-format value]

Arguments
-set name
Displays a list of paths from the named set. You can either use the -set option to specify a set name, or use both -
clock and -type to specify a set. A list of valid set names includes "in_to_out", as well as any user set names.
-clock clock_id
Displays the set of paths belonging to the specified clock domain. You can either use this option along with -type to
specify a set or use the -set option to specify the name of the set to display.
-in_to_out
Specifies that the paths should be from the set "Input to Output, which includes paths that start at input ports and
end at output ports.
-type value
Specifies the type of paths in the clock domain to display in a list. You can only use this option with the -clock
option, not by itself. You can either use this option along with -clock to specify a set or use the -set option to specify
a set name.
Value Description

reg_to_reg Paths between registers in the design

async_to_reg Paths from asynchronous pins to registers

reg_to_asyn Paths from registers to asynchronous pins

external_recovery The set of paths from inputs to asynchronous pins

external_removal The set of paths from inputs to asynchronous pins
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Value Description

external_setu Paths from input ports to registers
P put p g

Paths from input ports to registers

clock_to_out Paths from registers to output ports

-source_clock clock_id

Displays a list of timing paths for an inter-clock domain set belonging to the source clock specified. You can only use
this option with the -sink_clock option, not by itself.

-sink_clock clock_id

Displays a list of timing paths for an inter-clock domain set belonging to the sink clock specified. You can only use
this option with the -source_clock option, not by itself.

-source pin_list

Specifies a filter on the source pins of the paths to be listed.

-sink pin_list

Specifies a filter on the sink pins of the paths to be listed.

-analysis name

Specifies the analysis type for the paths to be listed. The following table shows the acceptable values for this

argument:
Value Description
maxdelay Maximum delay analysis
mindelay Minimum delay analysis

-index list_of_indices

Specifies which paths to display. The index starts at 1 and defaults to 1. Only values lower than the max_paths
option will be expanded.

-format value

Specifies the file format of the output. The following table shows the acceptable values for this argument:

Value Description

text ASCII text format

csv Comma separated value fie format

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, ProASICPLUS ProASIC, and Axcelerator
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Exceptions

None

Examples
Note: The following example returns a list of five paths:
st_expand_path —clock { myclock } —type {reg_to_reg }
st_expand_path —clock {myclock} —type {reg_to_reg} —index { 1 2 3 } —format text

See Also

Tcl documentation conventions

st list paths
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st_list_paths

Displays the list of paths in the same tabular format shown in SmartTime.

st_list_paths [-set name ]

[-clock clock_id -type value ]

[-in_to_out]

[-source_clock clock_id -sink_clock clock_id]
[-source pin_list ] [-sink pin_list ]
[-analysis value ]

[-Fformat value ]

Arguments
-set name
Displays a list of paths from the named set. You can either use the —set option to specify a set name, or use both —
clock and —type to specify a set. A list of valid set names includes “in_to_out”, as well as any user set names.
-clock clock_id
Displays the set of paths belonging to the specified clock domain. You can either use this option along with -type to
specify a set or use the -set option to specify the name of the set to display.
-in_to_out
Specifies that the paths should be from the set “Input to Output”, which includes paths that start at input ports and
end at output ports.
-type value
Specifies the type of paths in the clock domain to display in a list. You can only use this option with the -clock
option, not by itself. You can either use this option along with -clock to specify a set or use the -set option to specify
a set name.
Value Description

reg_to_reg Paths between registers in the design

async_to_reg Paths from asynchronous pins to registers

reg_to_asyn Paths from registers to asynchronous pins

external_recovery The set of paths from inputs to asynchronous pins

external_removal The set of paths from inputs to asynchronous pins

external_setup Paths from input ports to registers

Paths from input ports to registers
clock_to_out Paths from registers to output ports
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-source_clock clock_id

Displays a list of timing paths for an inter-clock domain set belonging to the source clock specified. You can only use
this option with the -sink_clock option, not by itself.

-sink_clock clock_id

Displays a list of timing paths for an inter-clock domain set belonging to the sink clock specified. You can only use
this option with the -source_clock option, not by itself.

-source pin_list

Specifies a filter on the source pins of the paths to be listed.

-sink pin_list

Specifies a filter on the sink pins of the paths to be listed.

-analysis name

Specifies the analysis type for the paths to be listed. The following table shows the acceptable values for this

argument:

Value Description
maxdelay Maximum delay analysis
mindelay Minimum delay analysis

-format value
Specifies the file format of the output. The following table shows the acceptable values for this argument:

Value Description

text

ASCII text format

Csv

Comma separated value fie format

Supported Families

IGLOO, ProASIC3, SmartFusion, Fusion, ProASICPLUS ProASIC, and Axcelerator

Exceptions
None
Examples
st_list _paths —-set { myset }
st_list_paths —analysis mindelay —clock { myclock } —type { reg_to_reg } —format csv
The list of paths can be written to a file with the following Tcl commands:
set outfile [ open “pathlisting.csv” w]
puts $outfile [ st_list_paths —format csv —set { myset} ]
close $outfile
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See Also

Tcl documentation conventions

st_expand path
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st_remove_set

Deletes a user set from the design.

st_remove_set -name name

Arguments
-nName name

Specifies the name of the set to delete.

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, ProASICPLUS ProASIC, and Axcelerator

Exceptions
None
Examples
st_remove_set { clocksetl }
See Also

Tcl documentation conventions

st create set
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st _restore

Restores constraints previously committed in SmartTime.

st_restore

Arguments

None

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, ProASICPLUS ProASIC, Axcelerator, eX, and SX-A

Exceptions
None
Examples
st_restore
See Also
st_commit

Tcl documentation conventions
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st_set_options
Sets options for timing analysis. With no parameters given, it will display the current settings of the options. For
IGLOO, ProASIC3, SmartFusion, Fusion, ProASICELUS and Axcelerator families, these options also affect timing-

driven place-and-route.

st_set_options [-max_opcond value ]
[-min_opcond value]
[-interclockdomain_analysis value]
[-use_bibuf_loopbacks value]
[-enable_recovery_removal checks value]
[-break_at_async value]
[-Filter_when_slack below value]
[-Filter_when_slack above value]
[-remove_slack_ filters]
[-1imit_max_paths value]
[-expand_clock_network value]
[-expand_parallel_paths value]
[-analysis_scenario value]
[-tdpr_scenario value]

[-reset]
Arguments
-max_opcond value
Sets the operating condition to use for Maximum Delay Analysis. The following table shows the acceptable values
for this argument:
Value Description
worst Use Worst Case conditions for Maximum Delay Analysis
typ Use Typical conditions for Maximum Delay Analysis
best Use Best Case conditions for Maximum Delay Analysis
-min_opcond value
Sets the operating condition to use for Minimum Delay Analysis. The following table shows the acceptable values
for this argument:
Value Description
best Use Best Case conditions for Minimum Delay Analysis
typ Use Typical conditions for Minimum Delay Analysis
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Value Description

worst Use Worst Case conditions for Minimum Delay Analysis

-interclockdomain_analysis value

Enables or disables inter-clock domain analysis.

Value Description
yes Enables inter-clock domain analysis
no Disables inter-clock domain analysis

-use_bibuf_loopbacks value

Enables or disables loopback in bibufs.

Value Description
yes Enables loopback in bibufs
no Disables loopback in bibufs

-enable_recovery_removal_checks value

Enables or disables recovery and removal checks.

Value Description
yes Enables recovery and removal checks
no Disables recovery and removal checks

-break_at_async value

Enables or disables breaking paths at asynchronous ports.

Value Description
yes Enables breaking paths at asynchronous ports
no Disables breaking paths at asynchronous ports

-filter_when_slack below value

Do not show paths with slack below x.

SmartTime v9.1 User’s Guide 303



| VActel

‘ Data Change History - SmartTime

-filter_when_slack_above value

Do not show paths with slack above y.

-remove_slack_filters

Remove all existing slack filters.

-limit_max_paths value

Limit path reporting commands to a maximum of <n> paths, where n is a value of 0 or higher.

-expand_clock_network value

Enables or disables expanded clock network information in expanded paths.

Value Description
yes Enables expanded clock network information in paths
no Disables expanded clock network information in paths

-expand_parallel_paths value

Expand a maximum of <n> parallel paths, where n is a value of 0 or higher. If n is 0 or 1, only one path will be
expanded when viewing expanded paths.

-analysis_scenario value

Set the timing constraints scenario to be used for both maximum delay and minimum delay analysis. The argument
must be a valid scenario name.

Note: Note: This option does not affect the timing scenario used for TDPR.
-tdpr_scenario value

Set the timing constraints scenario to be used by the place and route engine. The argument must be a valid scenario
name.

Note: Note: This option does not affect the timing scenario used for analysis.
-reset

Reset all options to their default values, except for scenarios used for analysis and TDPR that remain unchanged.

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, ProASICPLUS ProASIC, Axcelerator, eX, and SX-A

Exceptions

None

Examples
st_set_options —max_opcond worst \
-min_opcond best \
-interclockdomain_analysis true \
-enable_removal_recovery_checks true
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st_set_options —-limit_max_paths 50 —remove_slack_filters \
—fFilter_when_slack_above 3

See Also

Tcl documentation conventions
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timer_add_clock_exception

Adds an exception to or from a pin with respect to a specified clock.

timer_add_clock_exception -clock clock name -pin pin_name -dir value

Arguments
-clock span class="tcl_value'clock_name
Specifies the name of the clock.
-pin pin_name
Specifies the exception on the pin in a synchronous network to be excluded from the specified clock period.
-dir value
Specifies direction.
Value Description
from Refers to paths starting at the specific pin.
to Refers to paths ending at the specific pin.

Supported Families

All

Exceptions

e For the IGLOO, ProASIC3, SmartFusion, Fusion, ProASICPLUS ProASIC, Axcelerator, eX, and SX-

Afamilies, the timing analysis tool translates this command to an equivalent SDC command set multicycle path

(SDC multiple cycle path constraint)set_muliticycle_path.

Examples

The following example adds a clock exception from the pin reg_q_a_10_/U0:CLK with respect to the clock clk.

timer_add_clock_exception -clock {clk} -pin {reg_q_a 10 /U0:CLK} -dir {from}
The following example adds a clock exception to the pin reg_q_a_10_/UO0:E with respect to the clock clk.

timer_add_clock_exception -clock {clk} -pin {reg_g_a 10 /UO:E} -dir {to}

See Also

timer_remove_clock_exception

set_multicycle path

Tcl documentation conventions
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timer_add_pass

Adds a pin to the list of pins that the path must be shown passing through in the timing analysis tool.

timer_add_pass -pin pin_name

Arguments
-pin pin_name

Specifies the name of the pin to be included for displaying the timing path through it.

Supported Families
All

Description

When you set a pass on a module pin, you can see a path through individual pins.

Exceptions
e For the IGLOO, ProASIC3, SmartFusion, Fusion, ProASICELUS ProASIC, Axcelerator, eX, and SX-A

families, the timing analysis tool ignores the timer_add_pass command.

Examples
This example adds a pass through the pin "reg_q_a_0_:CLK":

>timer_add_pass -pin {reg_qg_a O_:CLK}
This example adds a pass through a clear pin "reg_q_a_0_:CLR":
timer_add_pass -pin {reg_qg_a O :CLR}
See Also
timer_add_stop

Tcl documentation conventions
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timer_add_stop

Adds the specified pin to the list of pins through which the paths will not be displayed in the timing analysis tool.

timer_add_stop -pin pin_name

Arguments
-pin pin_name

Specifies the name of the pin through which the path will not be displayed.

Supported Families

All

Description
Without stop points, you see all paths from pad to pad in the design. If you do not want to see the paths going
through register clock pins, you can specify these as stop points. The path going through the specified pins will not
be displayed.

Exceptions
e For the IGLOO, ProASIC3, SmartFusion, Fusion, ProASICPUS ProASIC, Axcelerator, eX, and SX-A

families, Actel recommends that you use the equivalent SDC command set_false_path.
Examples

The following example adds a stop to the pin "a<2>":
timer_add_stop -pin {a<2>}
The following example adds a stop to a clock and the clear pin "reg_q_a_0_:CLR™"
timer_add_stop -pin {reg_qg_a O :CLK}
timer_add_stop -pin {reg_qg_a O :CLR}
See Also

timer_add_pass
set_false path (SDC false path constraint)

Tcl documentation conventions
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timer_commit

Saves the changes made to constraints into the Designer database.

timer_commit

Arguments

None

Supported Families
All

Exceptions
o For theIGLOO, ProASIC3, SmartFusion, Fusion, ProASICPLUS ProASIC, Axcelerator, eX, and SX-A

families, Actel recommends that you use import_source import_source. This automatically commits constraints

to the design database.

Examples
timer_commit

See Also

import_source
timer_restore

Tcl documentation conventions

SmartTime v9.1 User’s Guide 309



| VActel

| Data Change History - SmartTime

timer_get_clock_actuals

Displays the actual clock frequency in the Log window, when the timing analysis tool is initiated.

timer_get_clock_actuals -clock clock_name

Arguments

-clock clock_name

Specifies the name of the clock with the frequency (or period) to display.

Supported Families

All
Exceptions
None
Examples
This example displays the actual clock frequency of clock clkl in the Log window:
timer_get_clock_actuals -clock clkl
See Also

timer_get_clock _constraints

T'cl documentation conventions
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timer_get_clock_constraints

Returns the constraints (period, frequency, and duty cycle) on the specified clock.

timer_get_clock_constraints -clock clock_name

Arguments

-clock clock_name

Specifies the name of the clock with the constraint to display.

Supported Families

All
Exceptions
None
Examples
The following example displays the clock constraints on the clock clk in the Log window:
timer_get_clock_constraints -clock clk
See Also

timer_get_clock _actuals

T'cl documentation conventions
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timer_get_maxdelay

Displays the maximum delay constraint between two pins in a path in the Log window.

timer_get_maxdelay -from source pin -to destination_pin

Arguments
-from source_pin
Specifies the name of the source pin in the path.
-to destination_pin

Specifies the name of the destination pin in the path.

Supported Families
All

Exceptions

None

Examples
The following example displays the maximum delay constraint from the pin clk166 to the pin reg_q_a_9_/U0:CLK

in the Log window:

timer_get_maxdelay -from {clkl166} -to {reg_q_a 9 /UO0:CLK}

See Also
timer_set_maxdelay

Tcl documentation conventions
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timer_get_path

Displays the path between the specified pins in the Log window.

timer_get_path -from source_pin -to destination_pin
[-exp value]\

[-sort value]\

[-order value]\

[-case value]\

[-maxpath maximum_paths]\
[-maxexpath maximum_paths_to_expand]\
[-mindelay minimum_delay]\
[-maxdelay maximum_delay]\
[-breakatclk value]\

[-breakatclr value]

Arguments
-from source_pin
Specifies the name of the source pin for the path.
-to destination_pin
Specifies the name of the destination pin for the path.
-exp value
Specifies whether to expand the path. The following table shows the acceptable values for this argument:
Value Description
yes Expands the path
no Does not expand the path
-sort value
Specifies whether to sort the path by either the actual delay or slack value. The following table shows the acceptable
values for this argument:
Value Description
actual Sorts the path by the actual delay value
slack Sorts the path by the slack value

-order value

Specifies whether the list is based on maximum or minimum delay analysis. The following table shows the
acceptable values for this argument:

Value Description
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Value

Description

long

The paths are listed based on the maximum delay analysis

short

The paths are listed based on the minimum delay analysis

-case value

Specifies whether the report will include the worst, typical, or best case timing numbers. The following table shows
the acceptable values for this argument:

Value

Description

worst

Includes worst case timing numbers

Includes typical case timing numbers

best

Includes best case timing numbers

-maxpath maximum_paths

Specifies the maximum number of paths to display.

-maxexpath maximum_paths_to_expand

Specifies the maximum number of paths to expand.

-mindelay minimum_delay

Specifies the path delay in the minimum delay analysis mode.

-maxdelay maximum_delay

Specifies the path delay in the maximum delay analysis mode.

-breakatclk value
Specifies whether to break the paths at the register clock pins. The following table shows the acceptable values for

this argument:

Value

Description

yes

Breaks the paths at the register clock pins

no

Does not break the paths at the register clock pins

-breakatclr value

Specifies whether to break the paths at the register clear pins. The following table shows the acceptable values for

this argument:

Value

Description

yes

Breaks the paths at the register clear pins

no

Does not break the paths at the register clear pins
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Supported Families

All
Exceptions
None
Examples
The following example returns the paths from input port headdr_dat<31> to the input pin of register
u0_headdr_datal_reg/data_out_t_31 under typical conditions.
timer_get_path -from "headdr_dat<31>" \
-to "uO_headdr_datal_reg/data_out_t_31/U0:D" \
-case typ \
-exp "yes" \
-maxpath ""100" \
-maxexpapth 10"
The following example returns the paths from the clock pin of register gearbox_inst/bits64_out_reg<55> to the
output port pma_tx_data_64bit[55]
timer_get_path -from "‘gearbox_inst/bits64_out_reg<55>/U0:CLK"™ \
-to {pma_tx_data_64bit[55]} \
-exp "'yes"
See Also

Tcl documentation conventions
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timer_get_path_constraints

Displays the path constraints that were set as the maximum delay constraint in the timing analysis tool.

timer_get_path_constraints

Arguments

None

Supported Families

All
Description
This command lists the paths constrained by maximum delay values. The information is displayed in the Log
window. If no maximum delay constraints are set, this command does not report anything.
Exceptions
None
Examples

Invoking timer_get_path_constraints displays the following paths and their delay constraints in the Log window:

max_delay -from [all_inputs] -to [all_outputs] = 12 ns
max_delay -from p_f _testwdataO p_f_testwdatal -to p_f_dacuwdataO p_f_dacuwdatal
r_f dacuwdata0 r_f _dacuwdatal = 8 ns

See Also
timer_set_maxdelay

T'cl documentation conventions

316 SmartTime v9.1 User’s Guide



VActel

timer_remove_all constraints

timer_remove_all _constraints

Removes all timing constraints in the current design.

timer_remove_all_constraints

Arguments

None

Supported Families
All

Exceptions

None

Examples

The following example removes all of the constraints from the design and then commits the changes:

timer_remove_all_constraints
timer_commit

See Also
timer_commit

T'cl documentation conventions
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timer_remove_clock_exception

Removes the previously set clock constraint.

timer_remove_clock _exception -clock clock name -pin pin_name -dir value

Arguments
-clock clock_name
Specifies the name of the clock from which to remove the constraint.
-pin pin_name
Specifies the name of the pin to remove.
-dir value
Specifies direction.
Value Description
from Refers to paths starting at the specified pin.
to Refers to paths ending at the specified pin.

Supported Families
All

Exceptions
e For the IGLOO, ProASIC3, SmartFusion, Fusion, ProASICELUS ProASIC, Axcelerator, eX, and SX-A
families, the timing analysis tool ignores the timer_remove_clock_exceptions command. To remove the clock

exception, use the Set Multicycle Constraint dialog box.

Examples
This example removes a clock exception from the pin reg_q_a_10_/U0:CLK with respect to the clock clk:

timer_remove_clock_exception -clock {clk} -pin {reg_qg_a 10 /U0:CLK} -dir {from}
This example removes a clock exception to the pin reg_q_a_10_/UO:E with respect to the clock clk:

timer_remove_clock_exception -clock {clk} -pin {reg_q_a_ 10 /UO:E} -dir {to}.

See Also
timer_add_clock_exception

Tcl documentation conventions
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timer_remove_pass

Removes the previously entered path pass constraint.

timer_remove_pass -pin pin_name

Arguments
-pin pin_name

Specifies the name of the pin from which to remove the path pass constraint.

Supported Families
All

Exceptions
e For the IGLOO, ProASIC3, SmartFusion, Fusion, ProASICELUS ProASIC, Axcelerator, eX, and SX-A

families, the timing analysis tool ignores the timer_remove_pass command.

Examples
The following example removes the pass constraint from the clock pin reg_q_a_0_:CLK:
timer_remove_pass -pin {reg_q_a 0_:CLK}
See Also

timer_add_pass
Tcl documentation conventions
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timer_remove_stop

Removes the previously entered path stop constraint on the specified pin.

timer_remove_stop -pin pin_name

Arguments
-pin pin_name

Specifies the name of the pin from which to remove the path stop constraint.

Supported Families
All

Description
If you remove a path stop constraint using the Timer GUI, and then export a script using File > Export > Script
files, the resulting script will contain timer_remove_pass -pin pin_name instead of

timer_remove_stop -pin pin_name.

Exceptions
e For the IGLOO, ProASIC3, SmartFusion, Fusion, ProASICPUS ProASIC, Axcelerator, eX, and SX-A

families, Actel recommends the following flow:

1. Open SmartTime > Set False Path Constraint dialog box.
2. Look for the pin name in the Through: list (Note: You must not have any entry

selected in the From or To lists).

3. Delete this pin.

Examples
The following example removes the path stop constraint on the clear pin reg_q_a_0_:CLR:

timer_remove_stop -pin {reg_g_a O :CLR}

See Also
timer_add_stop

Tcl documentation conventions

Set False Path Constraint dialog box
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timer_restore

Restores constraints previously committed in Timer.

timer_restore

Arguments

None

Supported Families
All

Exceptions

None

Examples
timer_restore

See Also
timer_commit

Tcl documentation conventions
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timer_set_maxdelay

Adds a maximum delay constraint to the specified path.

timer_set_maxdelay -from source_pin \
-to destination_pin \
[-unit {value}] -delay delay value

Arguments
-from source_pin
Specifies the name of the source pin in the path.
-to destination_pin
Specifies the name of the destination pin in the path.
-unit {value}

Specifies whether the delay unit is in nanoseconds or picoseconds. The following table shows the acceptable values
for this argument:

Value Description

ns Sets the delay in nanoseconds

ps Sets the delay in picoseconds

-delay delay_value
Specifies the actual delay value for the path.

Supported Families

All
Exceptions

e For the IGLOO, ProASIC3, SmartFusion, Fusion, ProASICPLUS ProASIC, Axcelerator, SX-S, SX-A, and eX

families, Actel recommends that you use the equivalent SDC command set_max delayset_max_delay.

Examples

The following example sets a maximum delay of 20 nanoseconds from register regl to output pin outl:

timer_set_maxdelay -from {regl:CLK} -to {outl} -unit {ns} -delay 20.00

See Also

timer_get_maxdelay
set_max_delay (SDC max path constraint)

Tcl documentation conventions
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timer_setenv_clock_freq
Sets a required clock frequency for the specified clock in megahertz (MHz).

timer_setenv_clock freq -clock clock_name -freq value [-dutycycle dutycycle]

Arguments
-clock clock_name

Specifies the name of the clock for which to set the required frequency.
-freq value

Specifies the frequency in MHz.

-dutycycle dutycycle

Specifies the duty cycle for the clock constraint.

Supported Families
All

Exceptions
e For the IGLOO, ProASIC3, SmartFusion, Fusion, ProASICEUS ProASIC, Axcelerator, SX-S, SX-A, and eX

families, Actel recommends that you use the equivalent SDC command create clockcreate_clock.

Examples
The following example sets a clock frequency of 100MHz on the clock clk1:
timer_setenv_clock_freq -clock {clkl} -freq 100.00
See Also

create _clock (SDC clock constraint)

T'cl documentation conventions

timer_setenv_clock_period
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timer_setenv_clock_period

Sets the clock period constraint on the specified clock.

timer_setenv_clock period -clock clock_name \
[-unit {value}] -period period_value\
[-dutycycle dutycycle]

Arguments
-clock clock_name
Specifies the name of the clock for which to set the period.
-unit {value}
Specifies the unit for the clock period constraint. The default is ns. The following table shows the acceptable values
for this argument:
Value Description
ns nanoseconds
ps picoseconds

-period period_value

Specifies the period in the specified unit.
-dutycycle dutycycle

Specifies the duty cycle for the clock constraint.

Supported Families

All
Exceptions

e For the IGLOO, ProASIC3, SmartFusion, Fusion, ProASICPLUS ProASIC, Axcelerator, SX-S, SX-A, and eX

families, Actel recommends that you use the equivalent SDC command create clockcreate_clock.

Examples

The following example sets a clock period of 2.40ns on the clock clk1:

timer_setenv_clock_period -clock clkl -unit {ns} -period 2.40

See Also

timer_setenv_clock_freq

Tcl documentation conventions
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report (Timing) using SmartTime

Creates a timing report.

report -type timing filename\

[-print summary value]\
[-analysis value]\

[-use slack threshold value]\

[-slack threshold value]\
[-print paths value]\
[-max paths value]\

[-max expanded paths value]\
[-include user sets value]\
[-include pin to pin value]\
[-include_clock domains value]\
[-select clock domains value]\
[-clock domain clock domain list]

[-format value]

Arguments
filename
Specifies the name and destination of the timing report.
-type timing
Specifies the type of report to generate.
-print summary value
Specifies whether to print the summary section in the timing report.
Value Description
yes Includes summary section in the timing report (the default
value).
no Excludes summary section in the timing report
-analysis value
Specifies whether the report will consider minimum analysis or maximum analysis.
Value Description
min Timing report considers minimum analysis
max Timing report considers maximum analysis (the default value)

-use_slack_threshold value

Specifies whether the report will consider slack threshold.
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Value Description

yes

Includes slack threshold in the timing report.

no

Excludes slack threshold in the timing report (the default value)

-slack_threshold value

Specifies the threshold to consider when reporting path slacks. This is a floating-point number in nanoseconds (ns).
By default, there is no threshold (all slacks are reported).

-print paths value

Specifies whether the path section (clock domains and in-to-out paths) will be printed in the timing report.

Value Description

yes

Includes path section in the timing report (the default value)

no

Excludes path sections from the timing report

-max_paths value

Defines the maximum number of paths to display for each set. This is a positive integer value greater than zero. The
default is 5.

-max_expanded paths value
Defines the number of paths to expand per set. This is a positive integer value greater than zero. The default is 1.
-include user sets value

Defines whether to include the user defined sets in the timing report.

Value Description

yes

Includes user defined sets in the timing report (the default value)

no

Excludes user defined sets from the timing report

-include pin to pin value

Specifies whether to show pin-to-pin paths in the timing report.

Value Description

yes

Includes pin-to-pin paths in the timing report (the default value).

no

Excludes pin-to-pin paths from the timing report

-include clock domains value

Defines whether to include clock domains in the timing report.

Value Description
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Value Description

yes

Includes clock domains

no

Excludes clock domains from the timing report

-select clock domains value

Specifies whether to show the clock domain list in the timing report.

Value Description

yes

Includes the clock domain list in the timing report

no

Excludes the clock domain list from the timing report (the

default value)

—clock domain clock domain list

Defines the clock domain to be considered in the clock domain section. The domain list is a series of strings with
domain names separated by spaces. Both the summary and the path sections in the timing report display only the
listed clock domains.

-format value

Specifies the output format of the generated the report.

Value Description

text

Generates a text report; text is the default value

Csv

Generates the report in a comma-separated value format which

you can import into a spreadsheet

Supported Families

Exceptions

Examples

IGLOO, ProASIC3, SmartFusion, Fusion, ProASICYMUS ProASIC, Axcelerator, and SX-A

None

The following example generates a timing report named timing_report.txt. The report does not print the summary
section. It includes a max-delay analysis and only reports paths with a slack value less than 0.50 ns. It reports a
maximum of 3 paths per section and does not report any expanded paths. It only reports timing information for the

clock domains count8_clock and count2_clk.
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report -type timing -print_summary no \
-analysis max \

-use_slack_threshold yes \
-slack_threshold 0.50 \

-print_paths yes -max_paths 3 \
-max_expanded_paths 0 \
-include_user_sets yes \
-include_pin_to_pin yes \

-select_clock _domains yes \
-clock_domain {count8_ clock count2_clk} \
timing_report.txt

See Also

Tcl documentation conventions

report (Timing violations) using SmartTime
report (Datasheet) using SmartTime
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report (Timing violations) using SmartTime

Creates a timing violations report.

report -type timing_violations filename \
[-analysis value]\

[-use slack threshold value]\

[-slack threshold value]\
[-limit_max_paths value]\

[-max paths

value]\

[-max expanded paths value] \
[-format value]

Arguments

filename

Specifies the name and destination of the timing violations report.
-type timing_violations

Specifies the type of report to generate.

-analysis value

Specifies whether to consider minimum analysis or maximum analysis in the timing violations report.

Value Description

min

Timing report considers minimum analysis

Timing report considers maximum analysis (the default value)

-use_slack threshold value

Specifies whether to consider the slack threshold in the timing violations report.

Value Description

yes

Includes slack threshold in the timing violations report

no

Excludes slack threshold in the timing violations report (the

default value)

-slack_threshold value

Specifies the threshold to consider when reporting path slacks. This value is a floating-point number in nanoseconds

(ns). By default, there is no threshold (all slacks reported).
—limit_max_paths value

Specifies if the paths are limited by the number of paths.

Value Description
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Value Description
yes Limits the maximum number of paths to report
no Specifies that there is no limit to the number of paths to report

(the default value)

-max_paths value

Specifies the maximum number of paths to display for each set. This value is a positive integer value greater than

zero. Default is 100.
-max_expanded paths value

Specifies the number of paths to expand per set. This value is a positive integer value greater than zero. The default
is 0.
-format value

Specifies the output format of the generated report.

Value Description
text Generates a text report; text is the default value
csv Generates the report in a comma-separated value format which

you can import into a spreadsheet

Supported Families

Exceptions

Examples

IGLOO, ProASIC3, SmartFusion, Fusion, ProASICYMUS ProASIC, Axcelerator, and SX-A

None

The following example generates a timing violations report named timg_viol.txt. The report considers an analysis
using maximum delays and does not filter paths based on slack threshold. It reports 2 paths per section and 1

expanded path per section.

report -type timing_violations \
-analysis max -use_slack_threshold no \
-limit_max_paths -yes \

-max_paths 2 \

-max_expanded_paths 1 \

timg_viol . txt
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See Also

Tcl documentation conventions
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report (Datasheet) using SmartTime
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report (Datasheet) using SmartTime

Creates a datasheet report.

report -type datasheet filename \
[-format value]

Arguments
filename
Specifies the name and destination of the datasheet report.
-format value
Specifies the output format of the generated the report.
Value Description
text

Generates a text report; text is the default value

csv Generates the report in a comma-separated value format which

you can import into a spreadsheet

Supported Families

IGLOO, ProASIC3, SmartFusion, Fusion, ProASICYUS ProASIC, Axcelerator, eX, and SX-A

Exceptions
None
Examples
The following example generates a datasheet report named datasheet. txt.
report -type datasheet -format Text datasheet.txt
See Also

Tcl documentation conventions
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Creates a bottleneck report.

report -type bottleneck
[-cost_type {value} 1
[-use_slack_threshold{value} ]
[-slack_threshold {value} ]
[-set_name {value} ]

[-clock clock id -set_type value ]
[-source_clock clock_id -sink_clock clock_id]
[-source {pin_list} ]

[-sink {pin_list} 1]
[-max_instances {value} ]
[-max_paths {value} ]
[-max_parallel_paths {value} ]
[-analysis_type {value} ]
{filename} \

[-format value]

report (Bottleneck) using SmartTime

Arguments
-cost_type value
Specifies the type of bottleneck cost. The default option is path_count.
Value Description
path_count Instances with the greatest number of path violations will have
the highest bottleneck cost
path_cost Instances with the largest combined timing violations will have
the highest bottleneck cost
-use_slack_threshold value
Specifies whether to consider the slack threshold when computing the bottlenecks in the report.
Value Description
yes Includes slack threshold in the bottleneck report
no Excludes slack threshold in the bottleneck report

-slack_threshold value

Specifies that paths whose slack is larger than this given threshold will be considered. Only instances that lie on
these violating paths are reported. The default option is 0.

-set_name value
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Displays the bottleneck information for the named set. You can either use this option or use both —clock and —type.
This option allows pruning based on a given set. Only paths that lie within the named set will be considered towards
bottleneck.

-clock value

This option allows pruning based on a given clock domain. Only instances that lie on these violating paths are

reported.

-set_type value

This option can only be used in combination with the —clock option, and not by itself. The options allow to filter
which type of paths should be considered towards the bottleneck.

Value

Description

reg_to_reg

Paths between registers in the design

async_to_reg

Paths from asynchronous pins to registers

reg_to_async

Paths from registers to asynchronous pins

external_recovery

The set of paths from inputs to asynchronous pins

external removal

The set of paths from inputs to asynchronous pins

external_setup

Paths from input ports to registers

external_hold

Paths from input ports to registers

clock_to_out Paths from registers to output ports

-source_clock clock_id

Reports only bottleneck instances that lie on violating timing paths of the inter-clock domain that starts at the source
clock specified by this option. This option can only be used in combination with -sink_clock, and not by itself.

-sink_clock clock_id

Reports only bottleneck instances that lie on violating timing paths of the inter-clock domain that ends at the sink
clock specified by this option. This option can only be used in combination with -source_clock, and not by itself.

-source value

Reports only instances that lie on violating paths that start at locations specified by this option.
-sink value

Reports only instances that lie on violating paths that end at locations specified by this option.
-max_instances value

Specifies the maximum number of instances to be reported. Defaults to 10.
-max_paths value

Specifies the maximum number of paths to be considered per path set type. Allowed values are 1 to 2000000.
Defaults to 100.

-max_parallel_paths value

Specifies the maximum number of paths allowed per end point pair. Only instances that lie on these violating paths

are reported. Defaults to 1 (No parallel paths).
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-analysis_type value

Specifies the analysis types (max or min) under which the violations are reported. Defaults to max analysis.

Value Description
max_delay Sets the analysis type to maximum delay
min_delay Sets the analysis type to minimum delay

-format value

Specifies the output format of the generated report.

Value Description
text Generates a text report; text is the default value
csv Generates the report in a comma-separated value format that you
can import into a spreadsheet

filename

Specifies the name and destination of the bottleneck report.

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, ProASICYMUS ProASIC, Axcelerator, and SX-A

Exceptions
None
Examples
The following example generates a bottleneck report named bottleneck.txt.
report -type bottleneck -cost-type path_count -slack_threshold 0 -set_name setl -
max_cells 10 -max_paths 10 -max_parallel_paths 10 -analysis_type max -format text
bottleneck. txt
See Also

Tcl documentation conventions
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Constraints by File Format - SDC Command
Reference
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About Synopsys Design Constraints (SDC) Files

Synopsys Design Constraints (SDC) is a Tcl-based format used by Synopsys tools to specify the design intent,

including the timing and area constraints for a design. Actel tools use a subset of the SDC format to capture supported

timing constraints. You can import or export an SDC file from the Designer software. Any timing constraint that you

can enter using Designer tools, can also be specified in an SDC file.

Use the SDC-based flow to share timing constraint information between Actel tools and third-party EDA tools.

Command

Action

create clock

Creates a clock and defines its characteristics

create generated clock

Creates an internally generated clock and defines its characteristics

remove clock uncertainty

Removes a clock-to-clock uncertainty from the current timing

scenario.

set_clock latency

Defines the delay between an external clock source and the

definition pin of a clock within SmartTime

set_clock uncertainty

Defines the timing uncertainty between two clock waveforms or

maximum skew

set false path

Identifies paths that are to be considered false and excluded from the

timing analysis

set input delay

Defines the arrival time of an input relative to a clock

set load

Sets the load to a specified value on a specified port

set_max delay

Specifies the maximum delay for the timing paths

set min delay

Specifies the minimum delay for the timing paths

set_multicycle path

Defines a path that takes multiple clock cycles

set_output delay

Defines the output delay of an output relative to a clock

See Also
Constraint Entry

SDC Syntax Conventions
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Importing Constraint Files
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SDC Syntax Conventions

The following table shows the typographical conventions that are used for the SDC command syntax.

Syntax Notation Description

command - Commands and arguments appear in Courier New typeface.

argument

variable Variables appear in blue, italic Courier New typeface. You must substitute

an appropriate value for the variable.

[-argument Optional arguments begin and end with a square bracket.

value]

Note: Note: SDC commands and arguments are case sensitive.

Example

The following example shows syntax for the create_clock command and a sample command:

create_clock -period period_value [-waveform edge_list] source

create_clock —period 7 —waveform {2 4}{CLK1}

Wildcard Characters

You can use the following wildcard characters in names used in the SDC commands:

Wildcard What it does

\ Interprets the next character literally

Matches any string

Note: Note: The matching function requires that you add a backslash (\) before each slash in the pin names in case the

slash does not denote the hierarchy in your design.

Special Characters ([ 1, { }, and))
Square brackets ([ ]) are part of the command syntax to access ports, pins and clocks. In cases where these netlist
objects names themselves contain square brackets (for example, buses), you must either enclose the names with curly
brackets ({}) or precede the open and closed square brackets ([ ]) characters with a backslash (\). If you do not do this,

the tool displays an error message.
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For example:

create_clock -period 3 clk\[0\]

set_max_delay 1.5 -from [get_pins fF1\[5\]:CLK] -to [get clocks {clk[0]}]
Although not necessary, Actel recommends the use of curly brackets around the names, as shown in the following
example:

set_false_path —from {datal} —to [get pins {regl:D}]

In any case, the use of the curly bracket is mandatory when you have to provide more than one name.
For example:

set_false_path —from {data3 datad4} —to [get pins {reg2:D reg5:D}]

Entering Arguments on Separate Lines
If a command needs to be split on multiple lines, each line except the last must end with a backslash (\) character as
shown in the following example:
set_multicycle_path 2 —from \
[get_pins {regl*}] \
-to {reg2:D}
See Also
About SDC Files
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create_clock

Creates a clock and defines its characteristics.

create_clock -name name -period period_value [-waveform edge list] source

Arguments

-name name
Specifies the name of the clock constraint. This parameter is required for virtual clocks when no clock source is
provided.

-period period_value

Specifies the clock period in nanoseconds. The value you specify is the minimum time over which the clock
waveform repeats. The period_value must be greater than zero.

-waveform edge_list

Specifies the rise and fall times of the clock waveform in ns over a complete clock period. There must be exactly two
transitions in the list, a rising transition followed by a falling transition. You can define a clock starting with a falling
edge by providing an edge list where fall time is less than rise time. If you do not specify -waveform option, the tool
creates a default waveform, with a rising edge at instant 0.0 ns and a falling edge at instant (period_value/2)ns.
source

Specifies the source of the clock constraint. The source can be ports or pins in the design. If you specify a clock
constraint on a pin that already has a clock, the new clock replaces the existing one. Only one source is accepted.
Wildcards are accepted as long as the resolution shows one port or pin.

Supported Families

Description

Exceptions

Examples

IGLOO, ProASIC3, ProASICEMS | Axcelerator, ProASIC (for analysis), eX, SX-A

Creates a clock in the current design at the declared source and defines its period and waveform. The static timing
analysis tool uses this information to propagate the waveform across the clock network to the clock pins of all
sequential elements driven by this clock source.

The clock information is also used to compute the slacks in the specified clock domain that drive optimization tools

such as place-and-route.

e None

The following example creates two clocks on ports CK1 and CK2 with a period of 6, a rising edge at 0, and a falling
edge at 3:

create_clock -name {my_user_clock} -period 6 CK1l
create_clock -name {my_other_user_clock} —period 6 —waveform {0 3} {CK2}
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The following example creates a clock on port CK3 with a period of 7, a rising edge at 2, and a falling edge at 4:

create_clock —period 7 —waveform {2 4} [get_ports {CK3}]

Actel Implementation Specifics

e The -waveform in SDC accepts waveforms with multiple edges within a period. In Actel design implementation,

only two waveforms are accepted.

e SDC accepts defining a clock on many sources using a single command. In Actel design implementation, only

one source is accepted.

e The source argument in SDC create_clock command is optional. This is in conjunction with the -name
argument in SDC to support the concept of virtual clocks. In Actel implementation, source is a mandatory

argument as -name and virtual clocks concept is not supported.

e The -domain argument in the SDC create_clock command is not supported.

See Also
Constraint Support by Family

Constraint Entry Table

SDC Syntax Conventions

Clock Definition
Create Clock

Create a New Clock Constraint
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create_generated_clock

Creates an internally generated clock and defines its characteristics.

create_generated_clock -name {name -source reference_pin [-divide_by divide factor] [-
multiply_by multiply_factor] [-invert] source

Arguments
-name name
Specifies the name of the clock constraint. This parameter is required for virtual clocks when no clock source is
provided.
-source reference_pin
Specifies the reference pin in the design from which the clock waveform is to be derived.
-divide_bydivide_factor
Specifies the frequency division factor. For instance if the divide_factor is equal to 2, the generated clock period is
twice the reference clock period.
-multiply_by multiply_ factor

Specifies the frequency multiplication factor. For instance if the multiply_factor is equal to 2, the generated clock
period is half the reference clock period.

-invert
Specifies that the generated clock waveform is inverted with respect to the reference clock.
source

Specifies the source of the clock constraint on internal pins of the design. If you specify a clock constraint on a pin
that already has a clock, the new clock replaces the existing clock. Only one source is accepted. Wildcards are
accepted as long as the resolution shows one pin.

Supported Families
IGLOO, ProASIC3,SmartFusion, Fusion, ProASICEUS ProASIC (for analysis), Axcelerator, eX, SX-A

Description
Creates a generated clock in the current design at a declared source by defining its frequency with respect to the
frequency at the reference pin. The static timing analysis tool uses this information to compute and propagate its
waveform across the clock network to the clock pins of all sequential elements driven by this source.
The generated clock information is also used to compute the slacks in the specified clock domain that drive
optimization tools such as place-and-route.

Exceptions

e None
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Examples

The following example creates a generated clock on pin Ul/regl:Q with a period twice as long as the period at the

reference port CLK.

create_generated_clock -name {my_user_clock} —divide_by 2 —source [get_ports {CLK}]
Ul/regl:Q

The following example creates a generated clock at the primary output of myPLL with a period % of the period at

the reference pin clk.

create_generated_clock —divide_by 3 —multiply by 4 -source clk [get_pins {myPLL:CLK1}]

Actel Implementation Specifics

e SDC accepts either —multiply_by or —divide_by option. In Actel design implementation, both are accepted to
accurately model the PLL behavior.

e SDC accepts defining a generated clock on many sources using a single command. In Actel design

implementation, only one source is accepted.

o The -duty_cycle ,-edges and —edge_shift options in the SDC create_generated_clock command are not

supported in Actel design implementation.

See Also

Constraint Support by Family

Constraint Entry Table

SDC Syntax Conventions
Create Generated Clock Constraint (SDC)
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remove_clock_uncertainty

Removes a clock-to-clock uncertainty from the current timing scenario.

remove_clock_uncertainty -from | -rise_from | -fall_from from _clock list -to | -rise_to| -
fall_to to_clock_list -setup {value} -hold {value}

remove_clock uncertainty -id constraint_ID

Arguments

-from

Specifies that the clock-to-clock uncertainty applies to both rising and falling edges of the source clock list. You can
specify only one of the —From, —-rise_from, or —fal l_from arguments for the constraint to be valid.
-rise_from

Specifies that the clock-to-clock uncertainty applies only to rising edges of the source clock list. You can specify only
one of the —From, —-rise_from, or —fal l_from arguments for the constraint to be valid.

-fall_from

Specifies that the clock-to-clock uncertainty applies only to falling edges of the source clock list. You can specify only
one of the —=From, -rise_from, or —-Fal I_from arguments for the constraint to be valid.
from_clock_list

Specifies the list of clock names as the uncertainty source.

-to

Specifies that the clock-to-clock uncertainty applies to both rising and falling edges of the destination clock list. You
can specify only one of the —t0, -rise_to, or —fal I_to arguments for the constraint to be valid.

-rise_to

Specifies that the clock-to-clock uncertainty applies only to rising edges of the destination clock list. You can specify
only one of the -t0, -rise_to, or —fal l_to arguments for the constraint to be valid.

-fall_to

Specifies that the clock-to-clock uncertainty applies only to falling edges of the destination clock list. You can specify
only one of the -t0, -rise_to, or —fal l_to arguments for the constraint to be valid.

to_clock_list

Specifies the list of clock names as the uncertainty destination.

-setup

Specifies that the uncertainty applies only to setup checks. If none or both -setup and -hold are present, the
uncertainty applies to both setup and hold checks.

-hold

Specifies that the uncertainty applies only to hold checks. If none or both —setup and ~hold are present, the
uncertainty applies to both setup and hold checks.

-id constraint_ID

Specifies the ID of the clock constraint to remove from the current scenario. You must specify either the exact
parameters to set the constraint or its constraint ID.

Supported Families

IGLOO, ProASIC3, SmartFusion, Fusion, ProASICELS ProASIC (for analysis), Axcelerator, RTAX-S, eX (for
analysis), SX-A (for analysis)
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Description
Removes a clock-to-clock uncertainty from the specified clock in the current scenario. If the specified arguments do
not match clocks with an uncertainty constraint in the current scenario, or if the specified ID does not refer to a
clock-to-clock uncertainty constraint, this command fails.
Do not specify both the exact arguments and the ID.

Exceptions
e None

Examples
remove_clock_uncertainty -from Clkl -to CIk2
remove_clock_uncertainty -from Clkl -fall_to { Clk2 CIk3 } -setup
remove_clock_uncertainty 4.3 -fall_from { Clkl CIk2 } -rise_to *
remove_clock_uncertainty 0.1 -rise_from [ get_clocks { Clkl CIk2 } ] -fall_to { CIk3
Clk4 } -setup
remove_clock_uncertainty 5 -rise_from Clkl -to [ get_clocks {*} ]
remove_clock_uncertainty -id $clockld

See Also

Constraint Support by Family

Constraint Entry Table

SDC Syntax Conventions

set_clock uncertainty
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set_clock_latency

Defines the delay between an external clock source and the definition pin of a clock within SmartTime.

set_clock_latency -source [-rise][-fall][-early][-l1ate] delay clock

Arguments
-source
Specifies a clock source latency on a clock pin.
-rise
Specifies the edge for which this constraint will apply. If neither or both rise are passed, the same latency is applied
to both edges.
-fall

Specifies the edge for which this constraint will apply. If neither or both rise are passed, the same latency is applied
to both edges.

-invert
Specifies that the generated clock waveform is inverted with respect to the reference clock.
-late

Optional. Specifies that the latency is late bound on the latency. The appropriate bound is used to provide the most
pessimistic timing scenario. However, if the value of "-late" is less than the value of "-early", optimistic timing takes
place which could result in incorrect analysis. If neither or both "-early" and "-late" are provided, the same latency is
used for both bounds, which results in the latency having no effect for single clock domain setup and hold checks.

-early

Optional. Specifies that the latency is early bound on the latency. The appropriate bound is used to provide the most
pessimistic timing scenario. However, if the value of "-late" is less than the value of "-early", optimistic timing takes
place which could result in incorrect analysis. If neither or both "-early" and "-late" are provided, the same latency is
used for both bounds, which results in the latency having no effect for single clock domain setup and hold checks.

delay

Specifies the latency value for the constraint.

clock

Specifies the clock to which the constraint is applied. This clock must be constrained.

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, ProASICELUS| Axcelerator, ProASIC (for analysis), eX, SX-A

Description
Clock source latency defines the delay between an external clock source and the definition pin of a clock within
SmartTime. It behaves much like an input delay constraint. You can specify both an "early” delay and a"late" delay
for this latency, providing an uncertainty which SmartTime propagates through its calculations. Rising and falling
edges of the same clock can have different latencies. If only one value is provided for the clock source latency, it is

taken as the exact latency value, for both rising and falling edges.
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Exceptions

e None

Examples
The following example sets an early clock source latency of 0.4 on the rising edge of main_clock. It also sets a clock
source latency of 1.2, for both the early and late values of the falling edge of main_clock. The late value for the clock

source latency for the falling edge of main_clock remains undefined.

set_clock_latency —source -rise —early 0.4 { main_clock }
set_clock_latency —source —fall 1.2 { main_clock }

Actel Implementation Specifics

e SDC accepts a list of clocks to -set_clock_latency. In Actel design implementation, only one clock pin can have

its source latency specified per command.

See Also
Constraint Support by Family

Constraint Entry Table

SDC Syntax Conventions
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set_clock_uncertainty

Defines the timing uncertainty between two clock waveforms or maximum skew.

set_clock_uncertainty uncertainty (-from | -rise_from | -fall_from) from clock list (-to |
-rise_to | -fall_to) to_clock list [-setup | -hold]

Arguments
uncertainty

Specifies the time in nanoseconds that represents the amount of variation between two clock edges. The value must
be a positive floating point number.

-from

Specifies that the clock-to-clock uncertainty applies to both rising and falling edges of the source clock list. You can

specify only one of the —From, -rise_from, or —fal l_from arguments for the constraint to be valid. This
option is the default.

-rise_from
Specifies that the clock-to-clock uncertainty applies only to rising edges of the source clock list. You can specify only
one of the —From, —-rise_from, or —fal l_from arguments for the constraint to be valid.
-Fall_from
Specifies that the clock-to-clock uncertainty applies only to falling edges of the source clock list. You can specify only
one of the —=From, -rise_from, or —Fal I_from arguments for the constraint to be valid.
from_clock_list
Specifies the list of clock names as the uncertainty source.
-to
Specifies that the clock-to-clock uncertainty applies to both rising and falling edges of the destination clock list. You
can specify only one of the —t0, —rise_to, or —fal I_to arguments for the constraint to be valid.
-rise_to
Specifies that the clock-to-clock uncertainty applies only to rising edges of the destination clock list. You can specify
only one of the —t0, -rise_to, or —Fal I _to arguments for the constraint to be valid.
-fall_to
Specifies that the clock-to-clock uncertainty applies only to falling edges of the destination clock list. You can specify
only one of the -t0, -rise_to, or -fal l_to arguments for the constraint to be valid.
to_clock_list
Specifies the list of clock names as the uncertainty destination.
-setup
Specifies that the uncertainty applies only to setup checks. If you do not specify either option (-setup or -hold )
or if you specify both options, the uncertainty applies to both setup and hold checks.
-hold

Specifies that the uncertainty applies only to hold checks. If you do not specify either option (-setup or ~hold)
or if you specify both options, the uncertainty applies to both setup and hold checks.

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, ProASICEMS | Axcelerator, ProASIC (for analysis), eX, SX-A

SmartTime v9.1 User’s Guide 349



| VActel

‘ Constraints by File Format - SDC Command Reference

Description
Clock uncertainty defines the timing between an two clock waveforms or maximum clock skew.
Both setup and hold checks must account for clock skew. However, for setup check, SmartTime looks for the
smallest skew. This skew is computed by using the maximum insertion delay to the launching sequential component
and the shortest insertion delay to the receiving component.
For hold check, SmartTime looks for the largest skew. This skew is computed by using the shortest insertion delay
to the launching sequential component and the largest insertion delay to the receiving component. SmartTime

makes this distinction automatically.

Exceptions

e None

Examples
The following example defines two clocks and sets the uncertainty constraints, which analyzes the inter-clock

domain between clkl and clk2.

create_clock —period 10 clkl
create_generated_clock —name clk2 -source clkl -multiply_by 2 sclkl
set_clock_uncertainty 0.4 -rise_from clkl -rise_to clk2

Actel Implementation Specifics

e SDC accepts a list of clocks to -set_clock_uncertainty.

See Also

Constraint Support by Family

Constraint Entry Table

SDC Syntax Conventions
create _clock (SDC)
create_generated clock (SDC)

remove clock uncertainty

350 SmartTime v9.1 User’s Guide



VActel

set_disable_timing

set_disable_timing

Disables timing arcs within the specified cell and returns the ID of the created constraint if the command succeeded.

set_disable_timing [-from from_port] [-to to_port] cell_name

Arguments
-from from_port

Specifies the starting port.

-to to_port
Specifies the ending port.

cell_name

Specifies the name of the cell in which timing arcs will be disabled.

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, Axcelerator, and RTAX-S

Description
This command disables the timing arcs in the specified cell, and returns the ID of the created constraint if
the command succeeded. The —from and —to arguments must either both be present or both omitted for the

constraint to be valid.

Examples
The following example disables the arc between a2:A and a2:Y.

set_disable_timing -from portl -to port2 cellname

This command ensures that the arc is disabled within a cell instead of between cells.

Actel Implementation Specifics

e None

See Also
Constraint Support by Family

Constraint Entry Table

SDC Syntax Conventions
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set_false_path

Identifies paths that are considered false and excluded from the timing analysis.

set_false_path [-from from_list] [-through through_list] [-to to_list]

Arguments
-from from_list

Specifies a list of timing path starting points. A valid timing starting point is a clock, a primary input, an inout port,
or a clock pin of a sequential cell.

-through through_list
Specifies a list of pins, ports, cells, or nets through which the disabled paths must pass.
-to to_list

Specifies a list of timing path ending points. A valid timing ending point is a clock, a primary output, an inout port,
or a data pin of a sequential cell.

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, ProASICELS | Axcelerator, ProASIC (for analysis), eX (-through
option), SX-A (-through option)

Description
The set_false_path command identifies specific timing paths as being false. The false timing paths are paths that do
not propagate logic level changes. This constraint removes timing requirements on these false paths so that they are
not considered during the timing analysis. The path starting points are the input ports or register clock pins, and the
path ending points are the register data pins or output ports. This constraint disables setup and hold checking for the

specified paths.
The false path information always takes precedence over multiple cycle path information and overrides maximum

delay constraints. If more than one object is specified within one -through option, the path can pass through any

objects.

Examples
The following example specifies all paths from clock pins of the registers in clock domain clk1 to data pins of a

specific register in clock domain clk2 as false paths:

set_false_path —from [get_clocks {clkl}] —to reg_2:D
The following example specifies all paths through the pin U0/U1:Y to be false:

set_false_path -through UO/ULl:Y
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Actel Implementation Specifics

e SDC accepts multiple -through options in a single constraint to specify paths that traverse multiple points in the

design. In Actel design implementation, only one —through option is accepted.

See Also

Constraint Support by Family

Constraint Entry Table

SDC Syntax Conventions

Set False Path Constraint
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set_input_delay

Defines the arrival time of an input relative to a clock.

set_input_delay delay value -clock clock ref [-max] [-min] [-clock_ fall] input_list

Arguments

delay_value

Specifies the arrival time in nanoseconds that represents the amount of time for which the signal is available at the
specified input after a clock edge.

-clock clock_ref

Specifies the clock reference to which the specified input delay is related. This is a mandatory argument. If you do
not specify -max or -min options, the tool assumes the maximum and minimum input delays to be equal.

—-max

Specifies that delay_value refers to the longest path arriving at the specified input. If you do not specify -max or -min
options, the tool assumes maximum and minimum input delays to be equal.

-min

Specifies that delay_value refers to the shortest path arriving at the specified input. If you do not specify -max or -
min options, the tool assumes maximum and minimum input delays to be equal.

-clock_fall

Specifies that the delay is relative to the falling edge of the clock reference. The default is the rising edge.
input_list

Provides a list of input ports in the current design to which delay_value is assigned. If you need to specify more than
one object, enclose the objects in braces ({}).

Supported Families

Description

IGLOO, ProASIC3, SmartFusion, Fusion, ProASICELS ProASIC (for analysis),Axcelerator, eX (for analysis),
SX-A (for analysis)

The set_input_delay command sets input path delays on input ports relative to a clock edge. This usually represents a
combinational path delay from the clock pin of a register external to the current design. For in/out (bidirectional)
ports, you can specify the path delays for both input and output modes. The tool adds input delay to path delay for
paths starting at primary inputs.

A clock is a singleton that represents the name of a defined clock constraint. This can be:

e asingle port name used as source for a clock constraint

e asingle pin name used as source for a clock constraint; for instance regl: CLK. This name can be hierarchical (for

instance toplevel/block1/reg2:CLK)

e an object accessor that will refer to one clock: [get_clocks {clk}]
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Examples
The following example sets an input delay of 1.2ns for port datal relative to the rising edge of CLK1:

set_input_delay 1.2 -clock [get_clocks CLK1] [get_ports datal]
The following example sets a different maximum and minimum input delay for port IN1 relative to the falling edge

of CLK2:

set_input_delay 1.0 -clock_fall -clock CLK2 —min {IN1}
set_input_delay 1.4 -clock_fall -clock CLK2 —max {IN1}

Actel Implementation Specifics

e In SDC, the -clock is an optional argument that allows you to set input delay for combinational designs. Actel

implementation currently requires this argument.

See Also
Constraint Support by Family

Constraint Entry Table

SDC Syntax Conventions

Set Input Delay
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set_load

Sets the load to a specified value on a specified port.

set_load capacitance port_list

Arguments
capacitance

Specifies the capacitance value that must be set on the specified ports.
port_list

Specifies a list of ports in the current design on which the capacitance is to be set.

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, Axcelerator, RTAX-S, eX, and SX-A

Description
The load constraint enables the Designer software to account for external capacitance at a specified port. You cannot
set load constraint on the nets. When you specify this constraint on the output ports, it impacts the delay calculation
on the specified ports.

Examples

The following examples show how to set output capacitance on different output ports:

set_load 35 out_p
set_load 40 {01 02}
set_load 25 [get_ports out]

Actel Implementation Specifics

e In SDC, you can use the set_load command to specify capacitance value on nets. Actel implementation only

supports output ports.

See Also
Constraint Support by Family

Constraint Entry Table

SDC Syntax Conventions

Set LLoad on Port
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set_max_delay (SDC)

Specifies the maximum delay for the timing paths.

set_max_delay delay value [-from from list] [-to to_list]

Arguments
delay_value

Specifies a floating point number in nanoseconds that represents the required maximum delay value for specified
paths.

e If the path starting point is on a sequential device, the tool includes clock skew in the

computed delay.

o If the path starting point has an input delay specified, the tool adds that delay value to
the path delay.

o If the path ending point is on a sequential device, the tool includes clock skew and

library setup time in the computed delay.

e If the ending point has an output delay specified, the tool adds that delay to the path
delay.

-from from_list

Specifies a list of timing path starting points. A valid timing starting point is a clock, a primary input, an inout port,
or a clock pin of a sequential cell.

-to to_list

Specifies a list of timing path ending points. A valid timing ending point is a clock, a primary output, an inout port,
or a data pin of a sequential cell.

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, ProASICELUS ProASIC (for analysis), Axcelerator, eX (-through
option), SX-A (-through option)

Description
This command specifies the required maximum delay for timing paths in the current design. The path length for any
startpoint in from_list to any endpoint in to_list must be less than delay_value.
The tool automatically derives the individual maximum delay targets from clock waveforms and port input or output

delays. For more information, refer to the create clock, set input delay, and set_output delay commands.

The maximum delay constraint is a timing exception. This constraint overrides the default single cycle timing

relationship for one or more timing paths. This constraint also overrides a multicycle path constraint.
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Examples

The following example sets a maximum delay by constraining all paths from ff1a:CLK or ff1b:CLK to ff2e:D with a
delay less than 5 ns:

set_max_delay 5 -from {ffla:CLK fflb:CLK} -to {ff2e:D}
The following example sets a maximum delay by constraining all paths to output ports whose names start by “out”

with a delay less than 3.8 ns:

set_max_delay 3.8 -to [get_ports out*]

Actel Implementation Specifics

e The —through option in the set_max_delay SDC command is not supported.

See Also
Constraint Support by Family

Constraint Entry Table

SDC Syntax Conventions

Set Max Delay
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set_min_delay

Specifies the minimum delay for the timing paths.

set_min_delay delay value [-from from list] [-to to_list]

Arguments
delay_value
Specifies a floating point number in nanoseconds that represents the required minimum delay value for

specified paths.

o If the path starting point is on a sequential device, the tool includes

clock skew in the computed delay.

o If the path starting point has an input delay specified, the tool adds that

delay value to the path delay.

e If the path ending point is on a sequential device, the tool includes

clock skew and library setup time in the computed delay.

o If the ending point has an output delay specified, the tool adds that
delay to the path delay.
-from from_list
Specifies a list of timing path starting points. A valid timing starting point is a clock, a primary input, an
inout port, or a clock pin of a sequential cell.
-to to_list
Specifies a list of timing path ending points. A valid timing ending point is a clock, a primary output, an

inout port, or a data pin of a sequential cell.

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, ProASICELS ProASIC (for analysis), Axcelerator, eX (-through
option), SX-A (-through option)

Description
This command specifies the required minimum delay for timing paths in the current design. The path length
for any startpoint in from_list to any endpoint in to_list must be less than delay_value.
The tool automatically derives the individual minimum delay targets from clock waveforms and port input or

output delays. For more information, refer to the create clock, set input delay, and set output delay

commands.
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The minimum delay constraint is a timing exception. This constraint overrides the default single cycle timing

relationship for one or more timing paths. This constraint also overrides a multicycle path constraint.

Examples
The following example sets a minimum delay by constraining all paths from ffla:CLK or ff1b:CLK to ff2e:D

with a delay less than 5 ns:

set_min_delay 5 -from {ffla:CLK fflb:CLK} -to {ff2e:D}
The following example sets a minimum delay by constraining all paths to output ports whose names start by

“out” with a delay less than 3.8 ns:

set_min_delay 3.8 -to [get_ports out*]

Actel Implementation Specifics

e The —through option in the set_min_delay SDC command is not supported.

See Also
Constraint Support by Family

Constraint Entry Table

SDC Syntax Conventions
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set_multicycle_path

Defines a path that takes multiple clock cycles.

set_multicycle _path ncycles [-setup] [-hold] [-from from list] [—through through_list] [-to
to_list]

Arguments
ncycles

Specifies an integer value that represents a number of cycles the data path must have for setup or hold check. The
value is relative to the starting point or ending point clock, before data is required at the ending point.

-setup

Optional. Applies the cycle value for the setup check only. This option does not affect the hold check. The default
hold check will be applied unless you have specified another set_multicycle_path command for the hold value.

-hold

Optional. Applies the cycle value for the hold check only. This option does not affect the setup check.

Note: Ifyou do not specify "-setup” or "-hold", the cycle value is applied to the setup check and the default hold
check is performed (ncycles -1).

-from from_list

Specifies a list of timing path starting points. A valid timing starting point is a clock, a primary input, an inout port,
or a clock pin of a sequential cell.

-through through_list
Specifies a list of pins or ports through which the multiple cycle paths must pass.
-to to_list

Specifies a list of timing path ending points. A valid timing ending point is a clock, a primary output, an inout port,
or a data pin of a sequential cell.

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, ProASICELS ProASIC (for analysis), Axcelerator, eX (for analysis),
SX-A (for analysis)

Description
Setting multiple cycle paths constraint overrides the single cycle timing relationships between sequential elements by
specifying the number of cycles that the data path must have for setup or hold checks. If you change the multiplier, it
affects both the setup and hold checks.
False path information always takes precedence over multiple cycle path information. A specific maximum delay

constraint overrides a general multiple cycle path constraint.

If you specify more than one object within one -through option, the path passes through any of the objects.
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Examples
The following example sets all paths between regl and reg2 to 3 cycles for setup check. Hold check is measured at
the previous edge of the clock at reg2.
set_multicycle_path 3 -from [get _pins {regl}] —to [get_pins {reg2}]
The following example specifies that four cycles are needed for setup check on all paths starting at the registers in the
clock domain ck1. Hold check is further specified with two cycles instead of the three cycles that would have been

applied otherwise.

set_multicycle_path 4 -setup -from [get_clocks {ckl}]
set_multicycle_path 2 -hold -from [get_clocks {ckl}]

Actel Implementation Specifics
e SDC allows multiple priority management on the multiple cycle path constraint depending on the scope of the
object accessors. In Actel design implementation, such priority management is not supported. All multiple cycle

path constraints are handled with the same priority.

See Also

Constraint Support by Family

Constraint Entry Table

SDC Syntax Conventions

Set Multicycle Path
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set_output_delay

Defines the output delay of an output relative to a clock.

set_output_delay delay value -clock clock_ref [-max] [-min] [-clock fall] output_list

Arguments
delay_value

Specifies the amount of time before a clock edge for which the signal is required. This represents a combinational
path delay to a register outside the current design plus the library setup time (for maximum output delay) or hold
time (for minimum output delay).

-clock clock_ref

Specifies the clock reference to which the specified output delay is related. This is a mandatory argument. If you do
not specify -max or -min options, the tool assumes the maximum and minimum input delays to be equal.

—-max

Specifies that delay_value refers to the longest path from the specified output. If you do not specify -max or -min
options, the tool assumes the maximum and minimum output delays to be equal.

-min
Specifies that delay_value refers to the shortest path from the specified output. If you do not specify -max or -min
options, the tool assumes the maximum and minimum output delays to be equal.

-clock_fall

Specifies that the delay is relative to the falling edge of the clock reference. The default is the rising edge.
output_list

Provides a list of output ports in the current design to which delay_value is assigned. If you need to specify more
than one object, enclose the objects in braces ({}).

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, ProASICEXS ProASIC (for analysis), Axcelerator, eX (for analysis),
SX-A (for analysis)

Description
The set_output_delay command sets output path delays on output ports relative to a clock edge. Output ports have
no output delay unless you specify it. For in/out (bidirectional) ports, you can specify the path delays for both input
and output modes. The tool adds output delay to path delay for paths ending at primary outputs.

Examples

The following example sets an output delay of 1.2ns for port OUT1 relative to the rising edge of CLK1:
set_output_delay 1.2 -clock [get_clocks CLK1] [get_ports OUT1]

The following example sets a different maximum and minimum output delay for port OUT1 relative to the falling
edge of CLK2:

set_output_delay 1.0 -clock_fall -clock CLK2 —min {OUT1}
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set_output_delay 1.4 -clock_fall -clock CLK2 —max {OUT1}

Actel Implementation Specifics

e In SDC, the -clock is an optional argument that allows you to set the output delay for combinational designs.

Actel implementation currently requires this option.

See Also
Constraint Support by Family
Constraint Entry Table

SDC Syntax Conventions

Set Output Delay
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Design Object Access Commands
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Design object access commands are SDC commands. Most SDC constraint commands require one of these commands

as command arguments.

Designer software supports the following SDC access commands:

Design Object Access Command
Cell get cells
Clock get clocks
Net get_nets
Port get ports
Pin get_pins
Input ports all inputs
Output ports all outputs
Registers all registers
See Also
About SDC Files
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all_inputs

Returns all the input or inout ports of the design.

all_inputs

Arguments

e None

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, ProASICYUS ProASIC, Axcelerator, eX, SX-A

Exceptions

e None

Example
set_max_delay -from [all_inputs] -to [get_clocks ck1]

Actel Implementation Specifics

e None

See Also
Constraint Support by Family

Constraint Entry Table

SDC Syntax Conventions
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all_registers

Returns either a collection of register cells or register pins, whichever you specify.

all_registers [-clock clock _name] [-cells] [-data pins ]
[-clock pins] [-async_pins] [-output_pins]

Arguments
-clock clock_name

Creates a collection of register cells or register pins in the specified clock domain.
-cells

Creates a collection of register cells. This is the default. This option cannot be used in combination with any other
option.

-data_pins

Creates a collection of register data pins.

-clock_pins

Creates a collection of register clock pins.

-async_pins

Creates a collection of register asynchronous pins.

-output_pins

Creates a collection of register output pins.

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, ProASICPLUS ProASIC, Axcelerator, eX, SX-A

Description
This command creates either a collection of register cells (default) or register pins, whichever is specified. If you do
not specify an option, this command creates a collection of register cells.

Exceptions
e None

Examples

set_max_delay 2 -from [all_registers] -to [get ports {out}]
set_max_delay 3 —to [all_registers —async_pins]
set_false_path —from [all_registers —clock clk150]
set_multicycle_path —to [all_registers —clock c* -data_pins
—clock_pins]

Actel Implementation Specifics

e None
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See Also

Constraint Support by Family

Constraint Entry Table
SDC Syntax Conventions
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all_registers

Returns either a collection of register cells or register pins, whichever you specify.

all_registers [-clock clock _name] [-cells] [-data pins ]
[-clock pins] [-async_pins] [-output_pins]

Arguments
-clock clock_name

Creates a collection of register cells or register pins in the specified clock domain.
-cells

Creates a collection of register cells. This is the default. This option cannot be used in combination with any other
option.

-data_pins

Creates a collection of register data pins.

-clock_pins

Creates a collection of register clock pins.

-async_pins

Creates a collection of register asynchronous pins.

-output_pins

Creates a collection of register output pins.

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, ProASICPLUS ProASIC, Axcelerator, eX, SX-A

Description
This command creates either a collection of register cells (default) or register pins, whichever is specified. If you do
not specify an option, this command creates a collection of register cells.

Exceptions
e None

Examples

set_max_delay 2 -from [all_registers] -to [get ports {out}]
set_max_delay 3 —to [all_registers —async_pins]
set_false_path —from [all_registers —clock clk150]
set_multicycle_path —to [all_registers —clock c* -data_pins
—clock_pins]

Actel Implementation Specifics

e None
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See Also

Constraint Support by Family

Constraint Entry Table
SDC Syntax Conventions
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get cells

Returns the cells (instances) specified by the pattern argument.

get_cells pattern

Arguments
pattern

Specifies the pattern to match the instances to return. For example, "get_cells U18*" returns all instances startin,
P P ple, 'g g
with the characters "U18", where “*” is a wildcard that represents any character string.

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, Axcelerator, RTAX-S, eX, and SX-A

Description
This command returns a collection of instances matching the pattern you specify. You can only use this command as
part of a —from, -to, or —through argument for the following constraint exceptions: set_max delay,
set_multicycle_path, and set_false_path design constraints.

Exceptions
e None

Examples

set_max_delay 2 -from [get_cells {reg*}] -to [get ports {out}]
set_false_path —through [get_cells {Rblock/muxA}]

Actel Implementation Specifics

e None

See Also
Constraint Support by Family
Constraint Entry Table

SDC Syntax Conventions
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get_clocks

Returns the specified clock.

get_clocks pattern

Arguments
pattern

Specifies the pattern to match to the Timer or SmartTime on which a clock constraint has been set.

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, Axcelerator, RTAX-S, eX, and SX-A

Description

e If this command is used as a —from argument in maximum delay (set_max_path_delay), false path

(set false path), and multicycle constraints (set_multicycle path), the clock pins of all the registers related to this

clock are used as path start points.

e If this command is used as a —to argument in maximum delay (set_max_path_delay), false path (set false path),

and multicycle constraints (set_multicycle path), the synchronous pins of all the registers related to this clock

are used as path endpoints.

Exceptions

e None

Example

set_max_delay -from [get_ports datal] -to \
[get_clocks ckil]

Actel Implementation Specifics

e None

See Also

Constraint Support by Family

Constraint Entry Table

SDC Syntax Conventions
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get_pins

Returns the specified pins.

get_pins pattern

Arguments
pattern
Specifies the pattern to match the pins.

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, Axcelerator, RTAX-S, eX, and SX-A

Exceptions

e None

Example
create_clock -period 10 [get_pins clock_gen/reg2:Q]

Actel Implementation Specifics

e None

See Also
Constraint Support by Family

Constraint Entry Table

SDC Syntax Conventions
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get_nets

Returns the named nets specified by the pattern argument.

get_nets pattern

Arguments
pattern

Specifies the pattern to match the names of the nets to return. For example, "get_nets N_255*" returns all nets
starting with the characters "N_255", where “*” is a wildcard that represents any character string.

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, Axcelerator, RTAX-S, eX, and SX-A

Description
This command returns a collection of nets matching the pattern you specify. You can only use this command as
source objects in create clock (create clock) or create generated clock (create generated clock) constraints and as -
through arguments in set false path (set_false path), set minimum delay (set_min_delay), set maximum delay
(set_max delay), and set multicycle path (set_multicycle path) constraints.

Exceptions
e None

Examples

set_max_delay 2 -from [get_ports RDATA1] -through [get_nets {net_chkpl net_chkqi}]
set_false_path —through [get_nets {Tblk/rm/n*}]
create_clcok -name mainCLK -per 2.5 [get_nets {cknet}]

Actel Implementation Specifics

e None

See Also

Constraint Support by Family

Constraint Entry Table

SDC Syntax Conventions
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get_ports

Returns the specified ports.

get_ports pattern

Argument
pattern

Specifies the pattern to match the ports. This is equivalent to the macros $in()[<pattern>] when used as —from

argument and $out()[ <pattern>] when used as —to argument or $ports()[<pattern>] when used as a —through
argument.

Supported Families
IGLOO, ProASIC3, SmartFusion, Fusion, Axcelerator, RTAX-S, eX, and SX-A

Exceptions

e None

Example
create_clock -period 10[get ports CK1]

Actel Implementation Specifics

e None

See Also

Constraint Support by Family

Constraint Entry Table

SDC Syntax Conventions
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arrival time
Actual time in nanoseconds at which the data arrives at a sink pin when considering the propagation delays across the

path.

asynchronous

Two signals that are not related to each other. Signals not related to the clock are usually asynchronous.

capture edge
The clock edge that triggers the capture of data at the end point of a path.

clock

A periodic signal that captures data into sequential elements.

critical path
A path with the maximum delay between a starting point and an end point. In the presence of a clock constraint, the

worst critical path between registers in this clock domain is the path with the worst slack.

dynamic timing analysis
The standard method for verifying design functionality and performance. Both pre-layout and post-layout timing

analysis can be performed via the SDF interface.

exception
See timing exception.

explicit clock
Clock sources that can be traced back unambiguously from the clock pin of the registers they deserve, including the
output of a DLL or PLL.

filter

A set of limitations applied to object names in timing analysis to generate target specific sets.

launch edge
The clock edge that triggers the release of data from a starting point to be captured by another clock edge at an end

point.
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minimum period
Timing characteristic of a path between two registers. It indicates how fast the clock will run when this path is the most

critical one. The minimum period value takes into consideration both the skew and the setup on the receiving register.

parallel paths

Paths that run in parallel between a given source and sink pair.

path

A sequence of elements in the design that identifies a logical flow starting at a source pin and ending at a sink pin.

path details

An expansion of the path that shows all the nets and cells between the source pin and the sink pin.

path set

A collection of paths.

paths list

Same as path set.

post-layout
The state of the design after you run Layout. In post-layout, the placement and routing information are available for

the whole design.

potential clock
Pins or ports connected to the clock pins of sequential elements that the Static Timing Analysis (STA) tool cannot
determine whether they are is enabled sources or clock sources. This type of clock is generally associated with the use of

gated clocks.

pre-layout

The state of the design before you run Layout. In pre-layout, the placement and routing information are not available.

recovery time

The amount of time before the active clock edge when the de-activation of asynchronous signals is not allowed.

removal time

The amount of time after the active clock edge when the de-activation of asynchronous signals is not allowed.
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required time

The time at which the data must be at a sink pin to avoid being in violation.

requirement
See timing requirement.

scenario (timing constraints scenario)

Set of timing constraints defined by the user.

setup time

The time in nanoseconds relative to a clock edge during which the data at the input to a sequential element must

remain stable.

sink pin
The pin located at the end of the timing path. This pin is usually the one where arrival time and required time are
evaluated for path violation.

skew
The difference between the clock insertion delay to the clock pin of a sink register and the insertion delay to the clock
pin of a source register.

slack
The difference between the arrival time and the required time at a specific pin, generally at the data pin of a sequential
component.

slew rate

The time needed for a signal to transition from one logic level to another.

source pin
The pin located at the beginning of a timing path.

STA
See static timing analysis.

standard delay format (SDF)

Standard Delay Format, a standard file format used to store design data suited for back-annotation.
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static timing analysis
An efficient technique to identify timing violations in a design and to ensure that all timing requirements are met. It is
well suited for traditional synchronous designs. The main advantages are that it does not require input vectors, and it

exclusively covers all possible paths in the design in a relatively short run-time.

synopsys design constraint (SDC)
A standard file format for timing constraints. Synopsys Design Constraints (SDC) is a Tcl-based format used by
Synopsys tools to specify the design intent, including the timing and area constraints for a design. Actel tools use a
subset of the SDC format to capture supported timing constraints. You can import or export an SDC file from the

Designer software. Any timing constraint that you can enter using Designer tools, can also be specified in an SDC file.

timing constraint

A requirement or limitation on the design to be satisfied during the design implementation.

timing exception

An exception to a general requirement usually applied on a subset of the objects on which the requirement is applied.

timing requirement

A constraint on the design usually determined by the specifications at the system level.

virtual clock
A virtual clock is a clock with no source associated to it. It is used to describe clocks outside the FPGA that have an

impact on the timing analysis inside the FPGA. For example, if the I/Os are synchronous to an external clock.

WLM

Wire Load Model. A timing model used in pre-layout to estimate a net delay based on the fan-out.
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Product Support

Actel backs its products with various support services including Customer Service, a Customer Technical Support
Center, a web site, an FTP site, electronic mail, and worldwide sales offices. This appendix contains information about
contacting Actel and using these support services.
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Customer Service

Contact Customer Service for non-technical product support, such as product pricing, product upgrades, update
information, order status, and authorization.

From Northeast and North Central U.S.A. call 650.318.4480
From Southeast and Southwest U.S.A., call 650. 318.4480
From South Central U.S.A., call 650.318.4434

From Northwest U.S.A., call 650.318.4434

From Canada, call 650.318.4480

From Europe, call 650.318.4252 or +44 (0) 1276 401 500
From Japan, call 650.318.4743

From the rest of the world, call 650.318.4743

Fax, from anywhere in the world 650. 318.8044
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Actel Customer Technical Support Center

Actel staffs its Customer Technical Support Center with highly skilled engineers who can help answer your hardware,
software, and design questions. The Customer Technical Support Center spends a great deal of time creating

application notes and answers to FAQs. So, before you contact us, please visit our online resources. It is very likely we
have already answered your questions.
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Actel Technical Support

Visit the Actel Customer Support website (http://www.actel.com/support/search/default.aspx) for more information
and support. Many answers available on the searchable web resource include diagrams, illustrations, and links to other
resources on the Actel web site.
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Website

Website

You can browse a variety of technical and non-technical information on Actel’s home page, at http://www.actel.com/.
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Contacting the Customer Technical Support Center

Highly skilled engineers staff the Technical Support Center from 7:00 A.M. to 6:00 P.M., Pacific Time, Monday
through Friday. Several ways of contacting the Center follow:

Email
You can communicate your technical questions to our email address and receive answers back by email, fax, or phone.
Also, if you have design problems, you can email your design files to receive assistance. We constantly monitor the
email account throughout the day. When sending your request to us, please be sure to include your full name, company
name, and your contact information for efficient processing of your request.
The technical support email address is tech@actel.com.

Phone
Our Technical Support Center answers all calls. The center retrieves information, such as your name, company name,
phone number and your question, and then issues a case number. The Center then forwards the information to a queue
where the first available application engineer receives the data and returns your call. The phone hours are from 7:00
A.M. to 6:00 P.M., Pacific Time, Monday through Friday. The Technical Support numbers are:
650.318.4460
800.262.1060
Customers needing assistance outside the US time zones can either contact technical support via email
(tech@actel.com) or contact a local sales office. Sales office listings can be found at
www.actel.com/company/contact/default.aspx.
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POWER MATTERS

Actel is the leader in low-power and mixed-signal FPGAs and offers the most comprehensive
portfolio of system and power management solutions. Power Matters. Learn more at
http://www.actel.com .
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