= LATTICE

Multi-Corner Timing Analysis for Lattice Nexus
Devices

Application Note

FPGA-AN-02063-1.0

March 2023



Multi-Corner Timing Analysis for Lattice Nexus Devices .I.ILATTICE

Application Note

Disclaimers

Lattice makes no warranty, representation, or guarantee regarding the accuracy of information contained in this document or the suitability of its products
for any particular purpose. All information herein is provided AS IS, with all faults and associated risk the responsibility entirely of the Buyer. Buyer shall not
rely on any data and performance specifications or parameters provided herein. Products sold by Lattice have been subject to limited testing and it is the
Buyer's responsibility to independently determine the suitability of any products and to test and verify the same. No Lattice products should be used in
conjunction with mission- or safety-critical or any other application in which the failure of Lattice’s product could create a situation where personal injury,
death, severe property or environmental damage may occur. The information provided in this document is proprietary to Lattice Semiconductor, and
Lattice reserves the right to make any changes to the information in this document or to any products at any time without notice.
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Acronyms in This Document

A list of acronyms used in this document.

Acronyms Definition
FPGA Field Programmable Gate Array
PVT Process Voltage Temperature
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1. Introduction

The Lattice Radiant™ software can perform timing analysis on Lattice FPGA devices.

This document provides step-by-step instructions to manually run timing analysis at various corners for Lattice Nexus™
devices. For more information, select Help from the Lattice Radiant software menu and refer to the Reading Timing Analysis
Reports section.

The default setup and hold timing analysis on Nexus devices is as follows:
e Setup Analysis is performed at user speed grade and temperature based on the device type:
e Commercial devices: 85 °C
e Industrial devices: 100 °C
e Automotive devices: 125 °C
e Hold Analysis is performed at m speed grade (where m speed grade is a virtual device speed grade which applies the
process worst-case condition) based on the device type:
e Commercial devices: 0 °C
e Industrial devices: —40 °C
e Automotive devices: —40 °C
For certain PVT variations, the user may need to run timing analysis at various corners to ensure they are meeting timing at
all possible corners. For Nexus devices, if the user needs to perform multi-corner timing analysis, the user may perform
timing analysis at various corners by manually changing the speed grade (between m and user speed grade for setup/hold
analysis) and temperature values.

1.1. Audience

The intended audience for this document includes FPGA design engineers using the Lattice Radiant design software. The
technical guidelines assume that the reader has some basic knowledge on Lattice Radiant timing analysis.
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2. Running Multi-Corner Timing Analysis

To run multi-corner timing analysis:

1. Generate a .udb file by running the design until Place & Route Design. Perform sign-off timing analysis on the
generated .udb file.

> v | Export Files

Figure 2.1. Run Place & Route Design

The generated .udb file is in the project implementation directory. Setup and hold analyses are performed using the
default parameters in this .udb file unless the parameters are changed.

2. Vary the temperature and speed grade and use the Standalone Timing Analyzer tool to perform timing analysis at
different temperature corners.

To run timing analysis at different corners:

a. Create a separate .pdc file for each temperature corner along with the original timing constraints and use the file
for timing analysis. The constraint to set temperature is Idc_set_attribute

{TEMPERATURE=<temp_value_in_Celcius>}. This constraint can be added to the .pdc file (that is: Idc_set_attribute
{TEMPERATURE=0C}).

b. Change the speed grade for timing analysis using the Standalone Timing Analyzer tool by selecting Edit > Timing
Option Setting.

B Standalone Timing Analyzer
File Edit View Help

P

H TerTg Option Setting...
¥ Dey Operating Conditions Setting...
Timing Constraint Editor...
Refresh F5

Figure 2.2. Open Timing Option Setting

¢. Inthe Timing Option Setting dialog box, set the Speed for setup and Speed for hold as needed.

[ Timing Option Setting *

Summary Option

Run mode: Setup and Hold Analysis -
Speed for setup: default hd
Speed for hold: m L\) -
Report Format: Lattice Standard -
Critical endpoints path number limit: 10

Unconstrained endpoints path number limit: |~ 10
Number of paths per constraint: 10

End paint number limit: 10

Query Option

Maximum slack limit: ps

oK Cancel

Figure 2.3. Change Timing Option Setting
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d. After making the speed grade changes, load the new .pdc file with temperature and original timing constraints
added for timing analysis. To load the new .pdc file, select File > Load Timing Constraint File.

File Edit View Help

Cpen Design.., Ctrl+0
Load Timing Constraint File... Ctrl+L .,
Load Timing Constraint File{lncremental)...  Ctrl+| v
Export »
Save Design As...

Close Window Ctrl+F4

Figure 2.4. Load Timing Constraint File

After loading the constraint file, the tool automatically runs timing analysis on the database using the new
constraint file.

e. Generate separate .twr files for different temperatures and speed grades (default m and user speed grade for
setup/hold analysis) for easy analysis. To export timing reports, select File > Export.

B standalone Timing Analyzer
File Edit Wiew Help

Open Design... Ctrl+O

Load Timing Constraint File... Ctri+L

Load Timing Constraint File{lncremental)...  Ctrl+| S
Export L Timing Report For Setup... Ctrl+5

Save Design As... .l Timing Report For Held... Ctrl+H
Close Window Ctrl+F4 Timing Constraints To PDC file..  Ctrl+P

Figure 2.5. Export Timing Reports

Notes:

e Ifa—9 speed grade is used to perform place & route of the design, changing the speed grade to a lower speed
grade is not recommended as moving to a slower speed grade may cause timing failures. If a =7 or a —8 speed
grade is used, the user may change the speed grade to -9 to perform multi-corner setup timing analysis.

e  For setup/hold analysis, the user may change the speed grade between m and user speed grade for multi-
corner timing analysis.

f.  After generating the timing report, review it and check if there are any timing violations at the specified
temperature or speed grades.

g. If there are timing violations at a given speed grade, re-run Place & Route at that temperature and speed grade.
Temperature constraints can be added to the original .pdc file to generate a new .udb file. The speed grade
settings can be changed using the Place & Route Design Strategy dialog box. Note that place & route optimizations
for setup analysis cannot be performed using the m speed grade.
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Strategies - Strategyl

Description:

Process

- Synthesize Design
Synplify Pro
LSE

- Post-Synthesis
Post-Synthesis Timir

A Map Design

Map Timing Analysi:

Place & Route Timin
10 Timing Analysis
Timing Simulation

Bitstream

Ps
MName

Command Line Options

Disable Auto Hold Timing Correction
Disable Timing Driven

Multi-Tasking Node List

Mumber of Host Machine Cores

Pack Logic Block Utility [blank or 0 to 100]
Path-based Placement

Placement Iteration Start Point
Placement lterations [0-100]

Placement Save Best Run [1-100]
Prioritize Hold Correction Over Setup Performance
Run Placement Only

Set Speed Grade for Hold Optimization
Set Speed Grade for Setup Optimization
Stop Once Timing is Met

oK

Default
Default

Cancel

-

Value

Default

Help

Figure 2.6. Place & Route Strategies

h. After re-running Place & Route at the failing temperatures and speed grades, if there are timing violations, over
constrain the failing clocks using the set_clock_uncertainty constraint and re-run Place & Route so that it can put
in extra effort to meet timing.

However, the timing should be re-run on this new .udb by removing the set_clock_uncertainty constraint. The
syntax for set_clock_uncertainty constraint is set_clock_uncertainty [-setup] [-hold] [-from <clock>] [-to <clock>]
<uncertainty> [{clock list}].

Notes:

e If there are setup violations, use the set_clock_uncertainty constraint on the failing clock with the -setup

option.

e If there are hold violations, use the set_clock_uncertainty constraint on the failing clock with the -hold option.
e If the failing path is from the input side, use the set_clock_uncertainty constraint with the -to <clock> option.
e Ifthe failing path is at the output side, use the set_clock_uncertainty constraint with the -from <clock> option.

Follow steps 2b, 2c, and 2d to perform timing analysis at the speed grade and temperature used for place & route
by removing the set_clock_uncertainty constraint.

© 2023 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
All other brand or product names are trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice

FPGA-AN-02063-1.0


http://www.latticesemi.com/legal

Multi-Corner Timing Analysis for Lattice Nexus Devices .I.ILATTICE

Application Note

Technical Support Assistance

Submit a technical support case through www.latticesemi.com/techsupport.
For frequently asked questions, refer to the Lattice Answer Database at www.latticesemi.com/en/Support/AnswerDatabase.
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Revision History

Revision 1.0, March 2023
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Initial release.
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