Libero SoC for Enhanced Constraint
Flow v11.7

User’s Guide

NOTE: PDF files are intended to be viewed on the printed page; links and cross-references in this
PDF file may point to external files and generate an error when clicked. View the online help
included with software to enable all linked content.

& Microsemi



NOTE: Links and cross-references in this PDF file may point to external files and generate an error
when clicked. View the online help included with software to enable all linked content.

& Microsemi
Libero SoC User's Guide

Table of Contents

TADIE OF CONTENTS ..ot 3
LibDEro SOC INTrOAUCTION ....oeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 11
Welcome to Microsemi's LiDEFr0® SOC VA1L.7 .ovvvveeeeeeeeeeeeeeeeeesereeeeeeees e 11
What'S NEW N LIDEIO SOC VL1 7 .oeeeeiiiie ettt eet e ettt e s st e e sttt e s ettt e s st et e ssstaeeesarneeessreeesasrreeesns 11
[V (o T =T LaT{oT§ a0 [ o IR PTRRTRRR 12

Libero SoC Design Flow (Enhanced Constraint Flow) - SmartFusion2, IGLOO2,

ANA RT G ottt sttt e bt e s b e et e st e sbeebesneesbeete s 13
@R =T L D 1] T o SO 13
CONSEIAINT IMIANAGET ...ttt et bbbt bt e e b e bt b e bt e bt et e b et sbesb e e bt et e e ne e b e neesbeneas 14
0] o] [=T 0 T o S 15
Program and DEDUQG DESIGN ......cveueiieiirieieeeeieee et re s e e e te e snesse s e eseesaestestesresseaneenseseesseseesnens 15
Enhanced Constraint Flow and DeSign SOUICES ........cccuevveivereeiieriesiesieseesie e 16
Enhanced Constraint FIOW fOr HDL deSIgNS .....cveiviiiieiiiieiece et s snn e sne e e 16
Enhanced Constraint FIOW fOr EDIF deSIgNS........coviiieiiiiieee s eieseesie e s sse e e 16
Microsemi LiCeNSe ULHITY......c.ccviiiiieiecc et 17
Supported Families (Enhanced Constraint FIOW) ... 18
File Types in LIDEro SOC.........ooiiiiii e 19
Software Tools - LiDero SOC..........ccooiiiiiiie s 19
Frequently Asked Questions - LIDEr0 SOC .........ccccoiieiiiiiiiniiie e 20
Firmware Cores Frequently Asked QUESTIONS..........coceriieiieniniii e 21
Software IDE INtegration..........cccceiioiiiiiieee e 21
Libero Design Flow Using Enhanced Constraint Flow for SmartFusion2,
IGLOO2, aNA RT G4 ...ttt et sttt sbeene s 23
Starting the LIDero GUI .........cc.ooieiiie e 23
The DeSIgN FIOW WINAOW ......ccueiiiiiiieieecie st ettt e sae st st sneste e enae e e aeneesrenns 25
Do o =] oo ST UR TP T 25
Using the Libero SoC New Project Wizard to Start an Enhanced Constraint
FIOW PTOJECL. ... ettt ettt et sreenns 26
New Project Creation Wizard — Project DetailS.........cccviveiirieieiesinse s 27

Libero SoC User's Guide 3



& Microsemi

Table of Contents

New Project Creation Wizard — Device SEIECION ........cvcveeeiee e 28
New Project Creation Wizard — DeVICe SELHNGS .....cc.eieiiriiiiie et 30
New Project Creation Wizard — Design TemMPIAe ........cvcveverieieiesese e 31
New Project Creation Wizard — Add HDL SOUICE FileS.......cc.cceiirieiiiieeeeee e 31
New Project Creation Wizard - Add CONSIFAINTS ..........oiiiiiiiie et 32
Create and VErify DESIGN ...ccvvi ittt 34
SYSEEM BUIIAEK ... 34
MSS - SMArtFUSION2 ONIY ..o 34
Instantiate a SMartFusion2 MSS iN YOUr DESIGN ..ocvvvviieieiie et s 34
Configure the SMartFUSION2 MSS ........oiiii e ra e e see e nns 34
Generate SMartFusion2 MSS FileS ... 35
SIMAITDESIGN <.t re e 36
INtrodUCtiON TO SMAIDESIGN ... civeiveieieeeieie e et se e ettt reere e e eseesae st e tesrestesneeneeeeneeneenrenes 36
Getting Started With SMartDESIGN. ........ooiieiiiiiie e see b 41
CANVAS VIBW ...ttt b etk b et bt s bt b bt b bbb e bt e st e bt b s e bt e s et b n bt enes 45
Creating @ SMArDESION ..cvvieieeieeiese s e se e e e e e e st e s e ere e e et e eesbesbesreeseeseeneeseessesteaseeseeseenseneenrenrs 55
SMArtDESIGN RETEIENCE......ei ittt sb e bbb e e e b e 70
Create Core oM HDL ......coiiiiiic bbbt b ettt enes 82
SMArtDESIGN TESIDENCH .....vviiii e ettt r e reer e e e et e e nrenrs 84
Designing WIth HDL ........coiiiiiiie s 84
01 =T 1 o | I L T TSP PP R PR UPP RPN 84
USING the HDL EQITOF .....iiiiiieeieice sttt st esa e a et et snesnesneenaeeeneennennens 84
IMPOItiNG HDL SOUICE FIIES......oiuiiiiiiiiiiiiie ettt bbbt ae e e 85
Mixed-HDL Support in LIDEIO SOC........c.ccuiiieiiiise ettt st 85
HDL TESIDENCR ...ttt e b ettt b e et b ettt b e et sbe et e st e ebenae e 86
Simulation and VerifiCation ...........ccccooeiiiiiiie i 87
RTL SIMUIBLION ...ttt bbb ekt b ettt nb e et e sbe et esbe e ebenre e 87
Y101 LT T @] oo S 88
Selecting a Stimulus File fOor SIMUIBTION. .........cooiiii e 89
Selecting Additional Modules for SIMUIAtION...........ccciiiiiieece s 90
Performing Functional SIMUIALION ..........ccccviiiiie e nne s 90
Performing DirectCore Functional SIMUIALION ............ccooiiiiiiiiiii e 90
Libero SoC Constraint Management (Enhanced Constraint Flow) .................... 92
Invocation of Constraint Manager From the Design Flow Window..................... 93
Libero SOC DeSIgN FIOW.....c..coiiiiiiiiiiiieiee e 94
SYNTNESIS CONSTFAINTS. ... .coiiiiiiiiie e 94
Synplify Netlist CONStraints (¥.fUC) ....ccviivieiiciece e e 95




Compile Netlist Constraints (*.ndC).........ccccvvvvriviivereererereneseens
SDC Timing Constraints (*.5AC) .....cccevurreiiniienieieiee e
Derived Timing Constraints (*.SdC) ........cceevvivrvrivsivererenereseenens

Place and Route Constraints...........c.cccoeevevivveiieennnenn
1/O PDC CONSLIAINES ...ccvveiiieiiieiiee ettt
Floorplanning PDC CONSraintS ........ccccevvvervsesiesieerieseeseseesnenens
Timing SDC Constraint file (*.50C) ...c.cocovevviieiriesiece e

Timing Verifications Constraints.............cccceevenene.

Constraint Manager Components.............cccceceveenee.

Constraint File and Tool Association

User Actions on Constraint File...............ccccceevennen.
Derive Constraints in Timing Tab............cccceveinen.
Create New Constraints ..........ccoccevvevenieesieenesinenen,
Constraint File Order........ccccoovevviiievieeic e,
Import a Constraint File ...........ccocevveviiiiecicce,
Link a Constraint File ...

Check a Constraint File......ooooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeens
ChECK RESUIL ...ttt ettt et e e eree e

Edita Constraint File ........ccoooeeeeeeeieeeeeeeeeeeeeeeeeeeeen

Timing Constraints EAitor............cccccocviviiiininnnn
CONSEraINtS BIOWSET ......cveveieiirsieseereeseesie e sre e e e e e see e
(000 TSy i U] 3 S
Constraints AAUEr ......cccveiiiiieceeece e
(000 TSy i UL o] S
Adding CONSIAINES ....vvcvveieieecieresr e
Set CloCK CONSIAINtS.......c.cciiiieiecie e
Set Generated Clock Constraints ...........cccoevvevviviieeieercneresesees
Set an Input Delay Constraint..........ccccovverevinniesinererene s
Set an Output Delay Constraint...........cccocceveiinenenienicie e
Set an External Check Constraint ...........cccocevevviviiveieenecneresnneens
Set Clock To Out CONSLrAINt ......cvcveieriie e
Set a Maximum Delay Constraint............ccoceveevierieinicne e
Set a Minimum Delay Constraint............cccocevevvivnveienreenenennneens
Set a Multicycle Constraint.........c.cceeveveverisinniese e
Set a False Path Constraint.............cccccoevieviievie i

& Microsemi

Table of Contents

Libero SoC User's Guide



& Microsemi

Table of Contents

Set a Disable Timing CONSIIAINT ........c.ccoieiiiiieci et sre e e e 139
Set Clock SOUrce LatenCy CONSLIAINT...........oouiiiiiiiiiieiieieie ettt et sttt 142
Set Clock-to-Clock Uncertainty CONSIIAINT .........ccccviveieriirieierese et 144
L] O (o Tod g 1 o] ] o S 147
Select Destination Clock for Clock-to-clock Uncertainty Constraint Dialog BOX..........cccccceeiienienene 150
Select Instance to Constrain Dialog BOX........cicviviviieieriiriesiesese e seseeie et sre e e saense e e see e 151
Select Generated Clock Reference Dialog BOX .........cccoverierieieiirieiesieseeie e e ste e seenie e e 152
Select Generated Clock SOUrce DIalog BOX.......ccuieiieiiiiiiieiiesiesie st 153
L] [oTo A Tt T [o o T Dt S 154
Select Source Clock for Clock-to-clock Uncertainty Constraint Dialog BOX ........ccccveevevvevicncicnienennn, 156
Select Source or Destination Pins for Constraint Dialog BOX..........cccouriiiiniiiiiiniiieece e 158
Select Source Pins for Clock Constraint Dialog BOX.........ccceiviirivireienieeie e e sie e e eeeseese e 160
Select Through Pins for Timing Exception Constraint Dialog BOX.........ccccovvvrieneneiieeierienesesenees 161

Implement Design in Enhanced Constraint Flow for SmartFusion2, IGLOO2,

210 [o I = 17 RSP 164
Synthesize (Enhanced Constraint FIOW) ... 164
SYNENESIZE OPLIONS. ...ttt bbbt bbb e et e R e et e b e besbeeb e bt e be et e b e nbesbe st e 164
33T 120 22 (T S 165
PRECISION RTL 1.ttt bbb bbbttt b et sttt sttt b st et 166
1AENtITY DEDUG DESIGN ...ttt bbbt e e bbbt st e et ne e e e nbe et b 167
Verify Post-Synthesis Implementation - Simulate ............ccccooceveiiiice e, 167
Compile Netlist (Enhanced Constraint FIOW) ...........cccoovvviiieiiiciicie e 168
(@] 011T0] LSRR S TR 168
Configure FIASN FIEEZE........c..ooiieie et 169
URAMILSRAM SEALE. ....vovvoeeaeseseesessseseesesseessessessessesssessesssss st asssessessssssesssssessasssessassssssesssssessnens 169
IMISS CHOCK SOUICE ...ttt ettt ettt bttt bt bbbt bt s et e b e b s bt sb e bt e b e e e e b e neesbeneas 169
Resource Usage (SmartFusion2, IGLOO2 and RTGA4) ......cccccvevviveeiieeiee e, 169
Overlapping 0f RESOUICE REPOIING.......iveiiirieieii st ettt re e e e e snesre e e 170
Enhanced Constraint Flow in Implementation............c.ccoovviiiniene s 171
Design State Invalidation — Enhanced Constraint FIOW...........cccooivviviieiiseeieene e 171
Bt CONSITAINTS....cueiteieieite ettt bbbt b et et b et b st et b et r bt n e 174
CHECK CONSIFAINTS ...ttt bbbt bt s et b e b bt st e bt e b e et e e b sbe b 176
Place and Route - SmartFusion2, IGLOO2, and RTG4 .......cccocviiviiiienieceens 177
Multiple Pass Layout Configuration (SmartFusion2, IGLOO2, and RTG4) ....178
[teration SUMIMAIY REPOIT..........iiiiiiietiiiee ettt bbbt b et e b b e be b st e e e eneeseenbenbe e 180
Export Back Annotated FileS...........cccoiiiiiiiiiiic e 180
Verify Post Layout Implementation............cccoocveiiiiiic e 182




& Microsemi

Table of Contents

Generate Back Annotated Files - SmartFusion2, IGLOO2, and RTG4 Only ...182

Simulate - Opens ModelSIM AE ... 182
VEEITY THMING 1ot e e b e e be e srae e naaeaneas 183
Verify Timing CONFIQUIATION ........ooiiiiiiiie ettt sb e b e 183
TYPES OF TIMING REPOIS ....vevieiiiieiesie ettt st et e re et e e ese e ee st e stesnesteaneeneeseenseneenneas 186
SmartTime (Enhanced Constraint FIOW) ..........ccccovieiiiiiiciece e 187
VEEITY POWEK ...t bbbttt bbbt 188
Verify POWEr SUD-COMMANGS.........coviiiieieice et sr et ena e e e e nrenes 189
SIMAMPOWET ...ttt r et r et r et n e r et renr e e erenr e nenre e 189
10 Advisor (SmartFusion2, IGLOO2, and RTG4)......ccccvvvieiiiiiiienc e 190
INEFOAUCTION ...t r ettt r ettt n e 191
L@ U010 o T Vo S 192
Search and RegUIAT EXPIESSIONS ........ccvrieiiirieieiie ettt sttt et bbbt e e sbesbe b 193
STALUS COIUMIN ..ottt et e Rt n ettt 193
Column Display and SOMING .....ccviviieiee ettt sresre e ene e e ensesresreneenns 193
SEEOULPUL LLOAA ...ttt bbbt bt s et b e b bt b e bt e b e et e et sb e b 193
RESLOrE INITIAI VAIUE ... 194
OULPUL DFIVE BN SIBW... vttt sttt ese e e et e st srestesneene e e e e e nneneenre e 194
How the Suggested Values Are COMPULEA .........c.coiiiiiiiiiiiee et 194
AN o] 01 VTN T o 1= 1 o S 194
P Ao [TV @B I T o ST oy a ) I T o =T S 195
Search and RegUIAT EXPIESSIONS ........cciiiriiiriirieiie ettt sttt bbbttt e et sbe e 195
STALUS COIUMIN ..ottt et r et rer e 196
Column Display and SOMING ......cviviieieieiere ettt sresre e ene e e e e e nresreneenes 196
S SCRMIEE THIGOB .. ettt bbbttt e bbbt st e bt ae e e et b b e b 196
SEEODT SEALIC ...vcveveveieeereer ettt E et r ettt 196
Set ODT IMpPedance (ONIM) ......civii oottt st sre e ne e e e e e seenre e e 196
AAPPIY SUGGESTION ..ttt et b bbbt s e et e b b e b e b e bt e e et e b e 196
RESLOrE INITIAI VAIUE ... 197
SUMMAPY OF CRANGES ...vcvvite ettt ettt a et e st e e et e eesbesbesneene e e eneeneeneenrenns 197
Program and DEDUQ.........ccouiiiiiieeie e 198
SmartFusion2 and IGLOO2 Programming TutorialS...........ccccevviiiieiieiiecnnns 198
SPI Programmming TULOTIAIS .......cvcveieieiisiese sttt et sresre e ne e e e nnenre e e 198
SmartFusion2 Programming TULOFIAL ..........ociiiiiiiiiiie e e 202
Generate FPGA Array Data........ccccveiviiiiiiic et 212
Update uPROM Memory Content - RTG4 ONly......cccccooveiiieiiiiieicicce e 213
Update eNVM Memory Content (SmartFusion2 and IGLOQ?2) .............ccceue.e. 215

Libero SoC User's Guide 7



& Microsemi

Table of Contents

Modify Data STOrage CHENL..........oiiieiieieee et sre e ene e e eneeseesrenrs 216
Modify Serialization CHIENT............ooiiiii e 216
CoNFIGUIE HAFAWANE........c.oi et 217
Programming Connectivity and Interface - SmartFusion2, IGLOO2, and RTG4 Only...........ccccueneee. 217
Programmer Settings - SmartFusion2, IGLOO2, and RTG4 ONlY ........cccovviiiiiniieiieeneee e 219
Device 1/0 States DUring Programming .......c.eoeeeiererieieeeeieeesiesiesessssseeseessesaessessesssssessesssessessessesns 221
Configure Security and Programming OpPtioNS.........cccccvvevieiiieciee e 222
Configure User Programming Data...........cccooeieiiiiiieieeie ettt 222
Configure Programming Bitstream Settings (RTG4 ONIY) .....coocoviiiiiiiiieiiie s 223
Configure Programming RECOVETY .......ceiiiiiirieiiieiieesie ettt ettt bbb et sbe et sae e 226
Security Features Frequently Asked QUESLIONS..........cciiiiiiiiiiiie et 227
SeCUrity Programming FIlES........cuiciiiiiiieieie sttt sre e ne e e e neenne e 228
(000 Y 1o =T T- ot | 1§/ 228
Serialization CHENt EQITOr..........ccuiiiiiic ettt st be e sre e sre e s te e sbeesbeenbeeneesreesreens 233
Program DESION.........ooiie ettt r e 234
Generate Bitstream - SmartFusion2, IGLOO2, and RTG4 ........ccvireiiiieine e 234
Run PROGRAM Action - SmartFusion2, IGLOO2, and RTG4 ONlY ......ccoceveiiniienininiee e 235
SmartFusion2 and IGLOO2 Programming in Libero SOC.........cccccevvviecie i 235
=] o T8 To [ DLt} o o PSSP 247
1AENtITY DEDUG DESIGN ...ttt bbbt e e bbbt st e et ne e e e nbe et b 247
ST 0T L= o o S 248
Handoff Design for SmartFusion2, IGLOO2, and RTG4..........cccccecvvieeieecnenn, 313
Export Bitstream - SmartFusion2, IGLOO2...........ccccoceviiieiiiece e 313
EXPOrt BItStream - RT G4 ......oo ettt 313
Export FlashPro Express Job - SmartFusion2, IGLOO2, and RTG4................ 314
SMartFUSIoN2 and IGLOO2Z ..........ooiiiiciie ettt st be e te s e e s ae e saeesbeesbeenbeeneesseesreeas 314
Select Bitstream Encryption with Default Key in the Security Policy Manager..........cccccovevererienennn. 315
Enable Custom Security Options in the Security Policy Manager.........cccoevverereneseseeiesneeneseeseneens 316
[ 7 PR PRRR 316
Prepare Design for Production Programming in FIashPro EXPress .......ccccceveveievivniesesinsneeneseseneens 317
Export Job Manager Data - SmartFusion2 and IGLOO2.............cccccceeeiieinnne, 317
EXPOIt PiN REPOIT ..ottt bbb 318
EXPOFrt BSDL Fil.....oi it 319
EXPOFt IBIS MOGEL........oooiiiciie et 319
Handoff Design for Firmware Development ............cccocvevveieiiiein e 320




& Microsemi

Table of Contents

View/Configure FIrMWAare COFES .......c.cccveiueiiiereeieseeseeie s e sae e ee e sse e 320
[ ToAT Y o1 (o Yo TTaTo I T 1111 (S 320
(000 Y 1o U] 1o T 0117 TS 321
GENEIALING FIFITIVWAIE ...ttt et bt bbbt se e e et et sb e s b e bt e bt e e e et ebe b 321
Changing FIrmMware COre WVEISIONS. .......cceiuiieieiiseieeeereesiestestestessesseseessesaessesaessessessseseeseessessessessenns 321
GENErating SAMPIE PrOJECES ....uiivvieeeeiiie ettt e ettt e et e e sresbesneene e e et e neenrenrens 321
FabIIC PEFIPNEIAIS ...t bbbttt b e b et e et bt e 321
Export Firmware — SMartFUSIONZ ... 322
TCOL COMMENT ...ttt ettt b bbbt bbb bt b et s bt b e e bbbttt en b et enes 323
NS e ISV o] o Jo] =T OSSP SURUPUUUPPTRN 323
Export SmartDebug Data (LIiDEro SOC) ......ccuiiieiiiiiiieiecie e 324
RETEIEINCES ...t e et e e be e s e e are e e e 327
Synopsys Design CONSLraiNtS (SDC) .....ccuoiuiiiieiiiiiiieie ettt ettt sb e 397
PrOQUCT SUPPOIT.....oiiiiiie ettt sttt s ae s 424
CUSTOMIBE SEIVICE ...ttt ettt e et e e st e e ba e sae e e sbeesnbeeree s 424
Customer Technical SUPPOIt CENTEN .........coveieiieieeeee e 424
TeChNICAl SUPPOIT....ccuiiiieiee et 424
L AT 01 1 (= SRS P PP 424
Contacting the Customer Technical Support Center..........ccccccvvveveiieiivereceee 424
ITAR TeChnical SUPPOIT........ooieiieee e e 425

Libero SoC User's Guide 9






NOTE: Links and cross-references in this PDF file may point to external files and generate an error
when clicked. View the online help included with software to enable all linked content.

& Microsemi

Libero SoC Introduction

Welcome to Microsemi's Libero® SoC v11.7

Libero SoC is the most comprehensive and powerful FPGA design and development software available,
providing start-to-finish design flow guidance and support for novice and experienced users alike. Libero
SoC combines Microsemi's tools with such EDA powerhouses as Synplify Pro® and ModelSim®.

What's New in Libero SoC v11.7

Enhanced Constraint Flow

Libero SoC v11.7 introduces an enhanced constraint flow designed to simplify the management of all
constraints for your design. 1/O, timing, floor planning and netlist optimization constraints can be created,
imported, edited, checked and organized in a single view. Timing constraints need only be entered once,
and can be automatically applied to Synplify synthesis, Timing-Driven Layout and Timing Verification. Timing
constraints for known hardware blocks and IPs (CCC, Oscillator, MSS/HPMS, FDDR, SERDES), can also
be derived automatically. Constraints for these blocks are derived based on the selected block configuration,
and can easily be applied to Synthesis, Layout, or Timing Verification.

To learn more, start with the new Constraint Manager.

Chip Planner

Libero SoC v11.7 introduces a full overhaul of the Chip Planner floorplanning tool. Chip Planner v11.7
provides a snappy interface, with a contemporary look and feel. Significant runtime enhancements
compared to earlier versions of the same tool provide a smoother user experience on large, high-utilization
designs. Navigate through your design with ease using the revamped design hierarchy browser, with
advanced search and filtering support. Chip Planner also introduces further usability enhancements, with
easy access to instance properties, and a highly customizable display interface for enhanced productivity.
Cross-probing from SmartTime to Chip Planner is also supported in Libero SoC v11.7.

For more information, refer to the Chip Planner User's Guide.

SmartDebug

SmartDebug in Libero SoC v11.7 introduces a redesigned Debug FPGA Array probe management User
Interface. A new netlist hierarchy browser helps you navigate through your design to manage Live Probes,
Active Probes, and Probe Insertion. Active Probes can be also organized using the new Probe Grouping
feature. New for v11.7 are the Device Status Report, eNVM Page Status enhancements for SmartFusion2
and IGLOO2 devices, and Debug SERDES enhancements for SmartFusion2, IGLOO2, and RTG4 devices.
Also included in this release are run time improvements.

Starting in v11.7, SmartDebug can be run in as a standalone tool for SmartFusion2, IGLOO2, and RTG4
devices. SmartDebug in standalone mode is launched outside of the Libero Design Flow; it is intended to be
used in debug environments — lab setups, for example — where the full Libero SoC tools suite is not
installed. The SmartDebug standalone can be installed using the new Program and Debug Tools installer,
which also contains FlashPRO, FlashPRO Express, and Job Manager.

For more information, refer to the SmartDebug User's Guide.

Libero SoC User's Guide 11
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Microsemi's Secure Production Programming Solution (SPPS)

SPPS enables the customer to prevent overbuilding of their systems, using Thales e-Security FIPS140-2
level 3 certified hardware security modules (HSMs), custom firmware, and the state-of-the-art security
protocols built into every Microsemi SmartFusion2 SoC FPGA and IGLOO2 FPGA. To learn more, see the
Microsemi website.

More Information

Libero — Learn more about Libero SoC including 11.7 Release Notes, a complete list of
devices/packages, and timing and power versions supported in this release.

Programming — Learn more about Programming Solutions

Power Calculators — Find XLS-based estimators for device families

Development Kits — Learn more about development kits to accelerate your design

Licensing — Learn more about Libero licensing

12
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Libero SoC Design Flow (Enhanced Constraint Flow) - SmartFusion2, IGLOOZ2, and RTG4

Libero SoC Design Flow (Enhanced Constraint Flow) -
SmartFusion2, IGLOO2, and RTG4

The Libero SoC Enhanced Constraint Design Flow is shown in the figure below.

Create Testbench .
Create Design

Constraint
L 4
: Manager
— Pre-Synthesis
Simulation Pre-Synthesis constraints
I I‘ A Derived Constraints SDC
mplement
Testbench useikedc
_________ B Metlist Attributes FDC/NDC
i_ | I Synthesize
| Post-Synthesis | z
SN : simulation  ¢.|. vt iuin Place & Route Constraints
(Optional) | Derived Constraints SDC
I = Place and R
Pt e | st +‘“‘-~—-,__ user2,sdc
i Post-Layout | /O PDC
== Simulation ~ Kejrr=seeeee e Floor Planning PDC
Optional | iy Ti
L— ——{—p———]——~ | it Rt K ITiming Verification Constraints
Derived Constraints SDC
user3.sdc
Y

Program and Debug Design

Generate Bitstream
Program Device
SmartDebug

Y

Handoff for Firmware Dev.

Handoff for Production
Security Options

Handoff for Debugging

Figure 1 - Libero SoC Enhanced Constraint Design Flow for SmartFusion2, IGLOO2, and RTG4 Devices

The Libero SoC Place and Route button o enables you to proceed from Synthesis to Place and Route in
one click (using default settings).

Create Design

Create your design with any or all of the following design capture tools:
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e System Builder

e Create SmartDesign

e Create HDL

e Create SmartDesign Testbench (optional, for simulation only)
e Create HDL Testbench (optional, for simulation only)

After the design is created, click the o button, and the Libero SoC software executes the design flow
from Synthesis (for HDL flow) or Compile Netlist (for EDIF flow) through Place and Route with default
settings.

Constraint Manager

Create Design Constraints

SmartFusion2 I/O constraint PDC files are separate from Floorplan constraint PDC files. The I/O constraints
and Floorplan constraints must be in separate files.

e /O Constraints - To add an I/O constraint, in the Design Flow window, double-click Manage
Constraints. Choose the I/O Attributes tab and click:

New — to create new /O constraints in a *.pdc file.

Import — to import an 1/0O constraints into the project. The imported I/O constraints file is copied into the
project’s constraints folder.

Link — to create a link from the project to an existing 1/0 constraint file located and maintained outside the
Libero project.

New I/O constraint files have the *.pdc file extension and are stored in the
<project_location>\constraints\io folder.

e Timing Constraints — In the Constraint Manager, click Timing to add Timing SDC files into the project
New — to create new timing constraints in an *.sdc file.

Import — to import a timing constraint *.sdc file into the project. The imported timing constraint *.sdc file is
copied into the project’s constraints folder.

Link — to create a link from the project to an existing timing constraint *.sdc file located and maintained
outside the Libero project.

New timing constraint files have the *.sdc file extension and are stored in the
<project_location>\constraints folder.

e Floorplan Constraints — In the Constraint Manager, click Floor Planner to add Floorplanning *.pdc
files into the project.

New — to create new floorplanning constraints in a *.pdc file.

Import — to import a floorplanning constraint *.pdc file into the project. The imported floorplanning
constraint *.pdc file is copied into the <project_location>\constraints\fp folder.

Link — to create a link from the project to an existing floorplanning constraint *.pdc file located and
maintained outside the Libero project.

New floorplanning constraint files have the *.pdc file extension and are stored in the
<project_location>\constraints\fp folder.

e Netlist Attributes Constraints
New — to create new Netlist Attribute constraints file.

Import — to import a Netlist Attribute constraints file into the project. The imported Netlist Attribute file is
copied into the <project_location>\constraints folder.

Link — to create a link from the project to an existing Netlist Attribute constraint file located and maintained
outside the Libero project.

New Netlist Attributes constraint files have the *.fdc (for Synplify Netlist Constraint file) or *.ndc (for
Compile Netlist Constraint file) extension and are stored in the <project_location>\constraints folder.

14
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Libero SoC Design Flow (Enhanced Constraint Flow) - SmartFusion2, IGLOOZ2, and RTG4

Edit Constraints with the Constraint Manager

Implement

1/0 constraints, Timing Constraints, and Floorplanning Constraints are editable from the Constraint Manager
tabs.

1/0 Constraints — From the Constraint Manager, click the 1/O Attributes tab. Click Edit with 1/O Editor.
The 1/O Editor opens and loads all I/O Constraint PDC files which you have associated with Place and
Route. Use the I/O Editor to view, sort, select, edit, change Output Load, lock and unlock assigned
attributes. When you make changes and save the changes in the 1/O Editor, the modified 1/O constraints are
written back to the original I/O Constraint PDC file(s).

Timing Constraints — From the Constraint Manager, click the Timing tab. From the pull-down menu, select
any one of the following to open and load the Timing Constraints Editor:

e Edit Synthesis Constraints — The Constraint Editor opens and loads the SDC Constraint file(s) you
have associated with Synthesis.

e Edit Place and Route Constraints — The Constraint Editor opens and loads the SDC Constraint
file(s) you have associated with Place and Route.

e Edit Timing Verifications Constraints — The Constraint Editor opens and loads the SDC Constraint
file(s) you have associated with Timing Verifications.

When you make changes and save the changes in the Constraint Editor, the modified constraints are written
back to the original SDC file(s).

Floorplan Constraints - From the Constraint Manager, click the Floor Planner tab. Click Edit with Floor
Planner. Chip Planner opens and loads the Floorplanning PDC constraint file(s) you have associated with
Place and Route. When you make and save changes in Chip Planner, the modified floorplanning PDC
constraint(s) are written back to the original floorplanning PDC file(s).

e Synthesize

Double-click Synthesize to run synthesis on your design with the default settings. The constraints
associated with Synthesis in the Constraint Manager are passed to Synplify.

e Place and Route
Place and Route takes the design constraints from the Constraint Manager and runs with default

settings. This is the last step in the push-button o design flow execution.

Program and Debug Design

Generate Bitstream

The design flow process initiated by the o button ends after Place and Route. Click Generate Bitstream
to generate the bitstream file for programming.

Programming

You do not have to open FlashPro or FlashPoint to program your SmartFusion2 device. All programming
functionality is available from within the Design Flow window, including:

Programming Connectivity and Interface - Organizes your programmer(s) and devices.

Programmer Settings - Opens your programmer settings; use if you wish to program using settings other
than default.

Device I/O States During Programming - Sets your device I/O states during programming; use if your
design requires that you change the default I/O states.
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Security Policy Manager - Enables you to set your Secured Programming Use Model, User Key Entry and
Security Policies for your design.

See Also
Constraint Manager
New Project Wizard to import/link design constraints when creating new projects

Enhanced Constraint Flow and Design Sources

The Enhanced Constraint Flow supports HDL and EDIF design sources. The Libero SoC Design Flow
window and the Constraint Manager are context-sensitive to the type of design sources: HDL or EDIF.

Enhanced Constraint Flow for HDL designs

When the design source is HDL, the Design Flow window displays Synthesis as a design step. The
Constraint Manager also makes available Synthesis as a target to receive timing constraints and netlist
attribute constraints. The options to promote or demote global resources of the chip are set in the Synthesis
options.

Enhanced Constraint Flow for EDIF designs

When the design source is EDIF/EDN, the Design Flow window displays Compile Netlist as a design step.
Timing constraints can be passed to Place and Route and Timing Verification only.

The options to promote or demote global resources of the chip are set in the Compile Netlist options.
The HDL flow versus the EDIF Flow is compared and contrasted below.

HDL Flow EDIF Flow
Design Flow Design Flow i
countls r'? countls |2 h‘]
u B O g § g
Toal Tool
+ ¢ Creste Design + ¢ Create Design
+£ ¢ Constraints + ¥ Constraints
» = P implament Design = F Implament Dasign
‘f o 5]rﬂ‘l||lih3l # ¢ Verify Post-Synthesis Implemantation
F Verity Post-Synthesis iImplementation i’ Compile Netlist
Configure Flash*Freese e Configure Flash*Freeze
Vv % Place and Route 1% Place and Route
s F Edit Constralnts # F Edit Constraints
# b Verify Post Layout Implementation 1 F Werify Post Layoul Implemantation
# F Program and Debug Design + b Program and Debug Design
+ F Handoff Deslgn for Production + ¥ Handoff Design for Production
+ » HandaoM Design for Flrmware Developmant + ¢ Handoff Deslgn for Firmware Developmant
+ B Handofl Design for Debugging +# F Handof Design for Debugging
Design Flow Window Design Flow Window
Wi Aatrisutes y Temeng '\ Fioor Panner i hestint Mirbules s 10 Antrbutes |y Timing ) Fioor Parmer | hetist Mirbutes |
Pz Impoit Lk st with Constesnt Ediber [ | Check = | Derive Corarainis L mpo Link st with Constrgent Edber v | Check =
Symkhesis Pace and Fouls Timing Verfication Pace and Fouls Timing Vierificafion
constralmtiuser st [ Targed | Ll o Eansiraintuser s o« o
constraintiveril sdc 1l constrainkimy2.soc u
Constraint Manager Constraint Manager
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Microsemi License Utility
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Microsemi License Utility

The Microsemi SoC Products Group LicenseTroubleshooting Guide answers the most common licensing-
related frequently asked questions.

The Microsemi License Utility enables you to check and update your license settings for the Libero SoC

software. It displays your current license settings, the license host-id for the current host, and allows you to
add a new license file to your settings.

To start the Microsemi License Utility, run it from Start > All Programs > Microsemi Libero SoC vx.xx>
Microsemi License Utility.

To request a license, click Request License to go to the Microsemi license website. You can select and
copy (right-click, Copy) the disk volume value displayed in the window and paste the value into the
Microsemi license web form.
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When you have received your license file, follow the instructions and save the license to your local disk. In
the Microsemi License Utility window, click Add License File and browse/select the license file from your
disk. If you are using a floating license, click Add License Server and enter the Port Number and Name of
the license server host.

The list of features for which you are licensed will show all versions, but your license must have a version
equal to or greater than your design tools release version in order for the libero.exe and designer.exe tools

to run.
The list at the lower right shows the order in which the license files are read, with the first file read at the top
of the list.
Click Write Report File to view and/or print the Microsemi Tools Licenses Report, or to save it as a TXT file.
o Microsemi License.UtiIit)' — == &
|\|'alid License Feat.|\Version erm Expiration Quantity Host HostID Source Comment
Platinum (ACTEL_£[{99.99 Permanent niong 200 users sage ald3c11847ab 1702@sage
| 1 | 3
HPSt S 515000120 [+ Add License File...] [+ Add License Server...
Disk volume: 7053a3ed
Metwark card(s)™: a0d3c11847ab [sequence for searching license sources
zges
1717 @sage
*= Multiple network cards may be listed; use 1800 @sage
only one network card identifier when
requesting a license.

Figure 2 - Microsemi License Utility

Supported Families (Enhanced Constraint Flow)
Microsemi's Libero SoC software supports the following families of devices in Enhanced Constraint Flow:
e SmartFusion2
e IGLOO2
e RTG4

When we specify a family name, we refer to the device family and all its derivatives, unless otherwise
specified. See the table below for a list of supported device families and their derivatives:
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Table 1 - Product Families and Derivatives

Device Family Description
Family Derivatives
SmartFusion2 N/A Address fundamental requirements for advanced

security, high reliability and low power in critical
industrial, military, aviation, communications and
medical applications.

IGLOO2 N/A Low-power mixed-signal programmable solution
RTG4 N/A Microsemi's new RTG4 family of radiation-tolerant
FPGAs

File Types in Libero SoC

When you create a new project in the Libero SoC it automatically creates new directories and project files.
Your project directory contains all of your local project files. When you import files from outside your current
project, the files are copied into your local project folder.

The Project Manager enables you to manage your files as you import them. If you want to store and
maintain your design source files and design constraint files in a central location outside the Project location,
Libero gives you the option to link them to your Libero project folders when you first create your project.
These linked files are not copied but rather linked to your project folder.

Depending on your project preferences and the version of Libero SoC you installed, the software creates
directories for your project.

The top level directory (<project_name>) contains your PRJ file; only one PRJ file is enabled for each Libero
SoC project.

component directory - Stores your SmartDesign components (SDB and CXF files) for your Libero SoC
project.

constraint directory - All your constraint files (SDC, PDC)

designer directory - ADB files (Microsemi Designer project files), -_ba.SDF, _ba.v(hd), STP, PRB (for
Silicon Explorer), TCL (used to run designer), impl.prj_des (local project file relative to revision), designer.log
(lodfile)

Note: The Microsemi ADB file memory requirement is equivalent to 2x the size of the ADB file. If
your computer does not have 2x the size of your ADB file's memory available, please make
memory available on your hard drive.

hdl directory - all hdl sources. *.vhd if VHDL, *.v and *.h if Verilog
simulation directory - meminit.dat, modelsim.ini files, BFM files
smartgen directory - GEN files and LOG files from generated cores
stimulus directory - BTIM, Verilog, and VHDL stimulus files

synthesis directory - *.edn, *_syn.prj (Synplify log file), *.psp (Precision project file), *.srr (Synplify logfile),
precision.log (Precision logfile), *.tcl (used to run synthesis) and many other files generated by the tools (not
managed by Libero SoC)

viewdraw directory - viewdraw.ini files

Software Tools - Libero SoC

The Libero SoC integrates design tools, streamlines your design flow, manages design and log files, and
passes design data between tools.

For more information on Libero SoC tools, please visit:
http://www.microsemi.com/products/fpga-soc/design-resources/design-software/libero-soc#overview
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Function Tool Company
Project Manager, HDL Editor, Core Generation Libero SoC Microsemi
SoC
Synthesis Synplify® Pro | Synopsys
ME
Simulation ModelSim® Mentor
ME Graphics
Timing/Constraints, Power Analysis, NetlistViewer, Libero SoC Microsemi
Floorplanning, Package Editing, Place-and-Route, SoC
Debugging
Programming Software FlashPro Microsemi
SoC
Programming Software FlashPro Microsemi
Express SoC

Project Manager, HDL Editor targets the creation of HDL code. HDL Editor supports VHDL and Verilog
with color, highlighting keywords for both HDL languages.

Synplify Pro ME from Synopsys is integrated as part of the design package, enabling designers to target
HDL code to specific devices.

Microsemi SoC software package includes:

e ChipPlanner displays I/0 and logic macros in your design for floorplanning

¢ NetlistViewer design schematic viewer

e SmartPower power analysis tool

e SmartTime static timing analysis and constraints editor
ModelSim ME from Mentor Graphics enables source level verification so designers can verify HDL code line
by line. Designers can perform simulation at all levels: behavioral (or pre-synthesis), structural (or post-

synthesis), and back-annotated (post-layout), dynamic simulation. (ModelSim is supported in Libero Gold
and Platinum only.)

Frequently Asked Questions - Libero SoC

How do | set my Multi-Pass place and route options?

In the Design Flow window, expand Implement Design, right-click Place and Route and choose Configure
Options. When the Layout Options dialog box appears, check the Use Multiple Passes option and click
Configure. When the Multi-Pass configuration dialog box appears, set your Multi-Pass options.

How do | set FlashPro security options?

In the Libero SoC Design Flow window, expand Program Design, right-click Program Device and choose
Open Interactively. FlashPro opens and enables you to set/change your security options. See the FlashPro
help for more information.

How do | instantiate my HDL in SmartDesign?

Import your HDL file into the Libero SoC (File > Import Files). After you do this, your HDL module appears in
the Project Manager Hierarchy. Then, drag-and-drop it from the Hierarchy onto your SmartDesign Canvas.

How do | add a bus interface to my HDL code and then add it to SmartDesign?

If you want to add a bus interface to your HDL code and then add it to SmartDesign, see the Adding or
Modifying Bus Interfaces in SmartDesign topic.
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| don't see any DirectCore IP's in the Catalog but | have both Libero IDE 9.1 and Libero SoC 10.0
installed. Where are the DirectCore IP's?

Make sure the vault location is correct. Click the Catalog Options button to open the Catalog Options dialog
box. Then check and, if necessary, update your vault location.

How do | make sure that my design is using the latest driver(s)?
In the Design Flow tab, expand Create Design and double-click View/Configure Firmware Cores to view
the DESIGN_FIRMWARE tab. The Firmware table lists the compatible firmware and drivers based on the

hardware peripherals that you have used in your design. Use the Version drop down menus to check for the
latest firmware and firmware drivers.

How do | write a testbench?

You can write or edit a testbench manually using the HDL editor, or you can create a new HDL testbench
and automatically populate it with all your design information with Create New HDL Testbench in Libero
SoC. Create New HDL Testbench is in the Design Flow window under Create Design.

Testbench file are generated automatically when you generate a SmartDesign. You can find them in your
Files window in Libero SoC (View > Window > Files).

Firmware Cores Frequently Asked Questions

Where are the firmware files generated?

The firmware files are generated to the firmware working directory <project>\firmware. Your software IDE
workspace is generated to <project>\<software IDE tool chain>.

Why are some firmware in italics?

This indicates the firmware is in the IP repository but not in your local IP vault. You must download it to your
local IP vault so that the Libero SoC will generate the firmware files.

Why am | getting the following error on generation? "Error: '"Missing Core Definition': Core
'Actel:Firmware:MSS_SPI_Driver:2.0.101 ' is missing from the vault."?

This happens when a firmware that is in your design but the VLNV definition could not be found in your IP
vault. This can happen if you:

e Changed your vault settings to point to another vault
e Opened a project that was created on another machine
Why is my firmware view empty?
Check that you are pointing to the proper firmware repository:
www.actel-ip.com/repositories/Firmware

Check with your network administrator to make sure you can communicate with Microsemi's IP repository
URL.

Why are there multiple firmware instances of the same type?

Some firmware cores have configurable options, and in certain cases you will have two peripherals of the
same firmware VLNV. In this situation, you may want to configure each peripheral driver separately.

Software IDE Integration

Libero SoC simplifies the task of transitioning between designing your FPGA to developing your embedded
firmware.

Libero SoC manages the firmware for your FPGA hardware design, including:
e Firmware hardware abstraction layers required for your processor
e Firmware drivers for the processor peripherals that you use in your FPGA design.
e Sample application projects are available for drivers that illustrate the proper usage of the APIs
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You can see which firmware drivers Libero SoC has found to be compatible with your design by opening the
Firmware View. From this view, you can change the configuration of your firmware, change to a different
version, read driver documentation, and generate any sample projects for each driver.

Libero SoC manages the integration of your firmware with your preferred Software Development
Environment, including SoftConsole, Keil, and IAR Embedded Workbench. The projects and workspaces for
your selected development environment are automatically generated with the proper settings and flags so
that you can immediately begin writing your application.

See Also
Exporting Firmware and the Software IDE Workspace
Libero SoC Frequently Asked Questions
Running Libero SoC from your Software Tool Chain
View/Configure Firmware Cores
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Libero Design Flow Using Enhanced

Constraint Flow for SmartFusion2, IGLOO2,
and RTG4

When creating a new project, follow the directions in the New Project Wizard to create an Enhanced
Constraint Flow project.

If you do not create or open an Enhanced Constraint Flow project for SmartFusion2, IGLOO2, and RTG4,
please refer to the generic Libero SoC User Guide [ed -- insert link]

Starting the Libero GUI

When starting Libero SoC GUI, the user will be presented with the option of either creating a new project, or
opening an old one.
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Libero SoC Interface
Description

The Libero SoC interface enables a push-button design flow via
several tabs and an expanded work area.

Work Window - Displays the SmartDesign Canvas, HDL editor
or Report view. Click the Maximize/Restore Work Area button to
show/hide the other interface elements.

Design Hierarchy Tab - Lists Components and Maodules in your
design. Use it to manage your design files.

Log

Q Errors &, Warnings 0 Info

Log Message

Fam: |Part:

Having opened a project, the Libero SoC GUI presents a Design Flow window on the left hand side, a log
and message window at the bottom, and project information windows on the right. Below we see the GUI of
a newly created project targeting the Fusion family with only the top level Design Flow Window steps visible.

Clicking on Open ... opens an already existing Libero SoC project.

Clicking on New ... starts the New Project Wizard. Upon completion of the wizard, a new Libero SoC

project is created and opened.
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The Design Flow Window

The Design Flow Window for each technology family may be slightly different. The Constraint Flow choice
made during new project creation may also affect the exact elements of design flow. However, all flows
include some version of the following design steps:

e Create

e Constrain

e Implement

e Program and Debug
e Handoff

Design Report

The Design Report Tab lists all the reports available for your design, and displays the selected report.

Reports are added automatically as you move through design development. For example Timing reports are
added when you run timing analysis on your design. The reports are updated each time you run timing

analysis.

If the Report Tab is not visible, you may expose it at any time by clicking on the main menu item Design >

Reports

If a report is not yet listed, you may have to create it manually. For example, you must invoke Verify Power
manually before it's report will be available.

Reports for the following steps are available for viewing here:
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e Project Summary

e Synthesize

e Place and Route

e Verify Timing

e Verify Power

e Programming
o Generate FPGA Array Data
e Generate Bitstream

e Export
e Export Bitstream

e Export Pin Report
e Export IBIS Model

Using the Libero SoC New Project Wizard to Start an Enhanced
Constraint Flow Project.

Libero SoC's Enhanced Constraint Flow provides a centralized user interface provided for you to better
manage design constraints (I/O Constraints, Floorplanning Constraints, Timing Constraints and Netlist
Constraints) throughout the design process. It also derives SDC Timing Constraints for IP cores, such as
CCC, SERDES, MSS, and OSC, based on the configuration of those cores and the component SDC. This
new feature is available for SmartFusion2, IGLOO2, and RTGA4.

Because this is the first release of the Enhanced Constraint Flow, it has the following limitations:
e block flow is not enabled
e The design separation methodology is not enabled

When you click Finish in the New Project Wizard at the end of project creation, the New Project Information
dialog box appears and gives you the following choices:

e Use Classic Constraint Flow
e Use Enhanced Constraint Flow
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Using the Libero SoC New Project Wizard to Start an Enhanced Constraint Flow Project.

Libero SoC viil.7 introduces an enhanced constraint flow aimed at simplfying the management of all constraints for your design:
= 1/0, timing, floor planning and netlist optimization constraints can be created, imported, edited, checked and organized in & single view.

* Timing constraints can be entered using standard SDC format and the same set of constraints can be automatically applied to bath Synopsys’ Synplify synthesis,
Timing Driven Place and Route and Timing Verification.

= A new SDC dock group constraint ks also introduced and can be used to ease the specification of related and unrelated clocks.
» Timing constraints for known hardware blodks and IPs can be derived automatically; examples of such constraints are:
© SERDES-EPCS, MS5/HPMS and internal oscillator cleck sources:
© Fabric CCCs generated docks
o Fabric CCCs dock sources
o CoreResetf false paths
@ CoreConfigP false paths, min and max delay constraints
Note that this first release of the enhanced constraint flow has the following imitations:
= The block flow is not enabled
= The design separation methodelogy is not enabled

The following screen shot shows the constraint management view and how to access it from the Design Flow window
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Figure 3 - New Project Information Dialog Box
Click the Use Enhanced Constraint Flow button to activate this feature for the design flow.

Use the Remember my choice and do not show me again check-box to preserve your choice in your
Libero Design Flow Preferences.

New Project Creation Wizard — Project Details

You can create a Libero SoC project using the New Project Creation Wizard. You can use the pages in the
wizard to:

e Specify the project name and location

e Select the device family and parts

e Set the I/O standards

e Use System Builder or MSS in your design project

e Import HDL source files and/or design constraint files into your project
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Figure 4 - Libero SoC New Project Creation Wizard
Project

Project Name - Identifies your project name; do not use spaces or reserved Verilog or VHDL keywords.
Project Location — Identifies your project location on disk.

Description — General information about your design and project. The information entered appears in your
Datasheet Report View.

Preferred HDL type - Sets your HDL type: Verilog or VHDL. Libero-generated files (SmartDesigns,
SmartGen cores, etc.) are created in your specified HDL type. Libero SoC supports mixed-HDL designs.

Enable Block Creation - Enables you to build blocks for your design. These blocks can be assembled in
other designs, and may have already completed Layout and been optimized for timing and power
performance for a specific Microsemi device. Once optimized, the same block or blocks can be used in
multiple designs.

When you are finished, click Next to proceed to the next page.

See Also

New Project Creation Wizard - Device Selection
New Project Creation Wizard — Device Settings
New Project Creation Wizard — Design Template

New Project Creation Wizard - Add Constraints
New Project Creation Wizard — Add HDL Source Files

New Project Creation Wizard — Device Selection

The Device Selection page is where you specify the Microsemi device for your project. Use the filters and
drop-down lists to refine your search for the right part to use for your design.

This page contains a table of all parts with associated FPGA resource details generated as a result of a
value entered in a filter.
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When a value is selected for a filter:

e The parts table is updated to reflect the result of the new filtered value.

o All other filters are updated, and only relevant items are available in the filter drop-down lists.
For example, when SmartFusion2 is selected in the Family filter:

e The parts table includes only SmartFusion2 parts.

e The Die filter includes only SmartFusion2 dies in the drop-down list for Die.
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Figure 5 - New Project Creation Wizard - Device Selection Page
Family — Specify the Microsemi device family. Only devices belonging to the family are listed in the parts
table.
Die / Package / Speed - Set your device die, package, and speed grade, respectively. Only parts matching
the filtering option are listed in the parts table.
Core Voltage - Set the core voltage for your device. Wide range voltage for die voltage (VCCA) and VCCI is
available for ProASIC3L and 1.2V IGLOO devices. Two humbers separated by a "~" are shown if a wide
range voltage is supported. For example, 1.2~1.5 means that the device core voltage can vary between 1.2
and 1.5 volts.
Range - Define the voltage and temperature ranges a device may encounter in your application. Tools such
as SmartTime, SmartPower, timing-driven layout, power-driven layout, the timing report, and back-annotated
simulation are affected by operating conditions.
Supported ranges include:

e Commercial (COM) - Junction temperature is a function of ambient temperature, air flow, and power

consumption.

e Industrial (IND) - Junction temperature is a function of ambient temperature, air flow, and power
consumption.

e Military (MIL) - Junction temperature is a function of the case temperature, air flow, and power
consumption.

Note: Supported operating condition ranges vary according to your device and package.

Refer to your device datasheet to find your recommended temperature range.

Set your 1/O operating voltages in Project Settings > Device 1/O Settings.

Reset Filters — Reset all filters to the default ALL option except Family.

Search Parts — Enter a character-by-character search for parts. Search results appear in the parts table.
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New Project Creation Wizard — Device Settings

The Device Settings page is where you set the Device I/0 Technology, PLL Supply Voltage, Reserve pins
for Probes and activate the System Controller Suspended Mode.

Device Settings
Choose desvice Setangs for your project

oo} 0
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Figure 6 - New Project Creation Wizard — Device Settings Page

Default I/O Technology - Set all your I/Os to a default value. You can change the values for individual 1/0s
in the 1/O Attribute Editor. The I/O Technology available is family-dependent.

Reserve Pins for Probes (SmartFusion2, IGLOO2 and RTG4) - Reserve your pins for probing if you intend
to debug using SmartDebug.

Reserve Pins for SPI (RTG4 only) — Check this box to reserve pins for SPI functionality in Programming.
This option is displayed in the Compile Report when the compile process completes.

PLL Supply Voltage (V) (SmartFusion2, IGLOO?2 only) - Set the voltage for the power supply that you plan
to connect to all the PLLs in your design, such as MDDR, FDDR, SERDES, and FCCC.

Maximum Core Voltage Rail Ramp Up Time (SmartFusion2, IGLOO2 only) - Power-up management
circuitry is designed into every SmartFusion2 and IGLOO2 SoC FPGA. These circuits ensure easy transition
from the powered-off state to the powered-up state of the device. The SmartFusion2, IGLOO2, and RTG4
system controller is responsible for systematic power-on reset whenever the device is powered on or reset.
All I/Os are held in a high-impedance state by the system controller until all power supplies are at their
required levels and the system controller has completed the reset sequence.

The power-on reset circuitry in SmartFusion2 and IGLOO2 devices requires the VDD and VPP supplies to
ramp monotonically from 0 V to the minimum recommended operating voltage within a predefined time.
There is no sequencing requirement on VDD and VPP. Four ramp rate options are available during design
generation: 50 uys, 1 ms, 10 ms, and 100 ms. Each selection represents the maximum ramp rate to apply to
VDD and VPP.

Device information (such as Die, Package and Speed) can be modified later in the Project Settings dialog
box.

System Controller Suspended Mode (SmartFusion2, IGLOO2 only) - Enables designers to suspend
operation of the System Controller. Enabling this bit instructs the System Controller to place itself in a reset
state when the device is powered up. This effectively suspends all system services from being performed.
For a list of system services, refer to the SmartFusion2 or IGLOO2 System Controller User's Guide for your
device on the Microsemi website.
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Device information (such as Die, Package and Speed) can be modified later in the Project Settings dialog
box.

New Project Creation Wizard — Design Template

The Design Template page is where you can use Libero SoC’s built-in template to automate your design
process. The template uses the System Builder tool for system-level design or the Microcontroller
Subsystem (MSS) in your design. Both will speed up your design process.
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Figure 7 - New Project Creation Wizard — Design Template Page
None- Select if you do not want to use a design template.

Create a System Builder based design (SmartFusion2 and IGLOO2 only) — Use System Builder to
generate your top-level design.

Create a Microcontroller (MSS) based design (SmartFusion2 and IGLOO2 only) — Instantiate a
Microcontroller (MSS) in your design. The version of the MSS cores available in your vault is displayed.
Select the version you desire.

Use Standalone Initialization for MDDR/FDDR/SERDES Peripherals (SmartFusion2 and IGLOO?2 only) —
Check this box if you want to create your own peripheral initialization logic in SmartDesign for each of your
design peripherals (MDDR/FDDR/SERDES). When checked, System Builder does not build the peripherals
initialization logic for you. Standalone initialization is useful if you want to make the initialization logic of each
peripheral separate from and independent of each other.

New Project Creation Wizard — Add HDL Source Files

The Add HDL Source Files page is where you add HDL design source files to your Libero SoC project. The
HDL source files can be imported or linked to the Libero SoC Project.
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Figure 8 - New Project Creation Wizard - Add HDL Source Files Page
Import File — Navigate to the disk location of the HDL source. Select the HDL file and click Open. The HDL
file is copied to the Libero Project in the <prj_folder>/hdl folder.

Link File — Navigate to the disk location of the HDL source. Select the HDL file and click Open. The HDL file
is linked to the Libero Project. Use this option if the HDL source file is located and maintained outside of the
Libero project.

Delete - Delete the selected HDL source file from your project. If the HDL source file is linked to the Libero
project, the link will be removed.

New Project Creation Wizard - Add Constraints

The Add Constraints page is where you add Timing constraints and Physical Constraints files to your Libero
SoC project. The constraints file can be imported or linked to the Libero SoC Project.
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Figure 9 - New Project Creation Wizard — Add Constraints Page

Import File — Navigate to the disk location of the constraints file. Select the constraints file and click Open.
The constraints file is copied to the Libero Project in the <prj_folder>/constraint folder.

Link File — Navigate to the disk location of the constraints file. Select the constraints file and click Open.
The constraints file is linked to the Libero Project. Use this option if the constraint file is located and
maintained outside of the Libero project.

Delete - Remove the selected constraints file from your project. If the constraints file is linked to the Libero
project, the link will be removed.

Click Finish to complete New Project Creation.
The Reports tab displays the result of the New Project creation.
Reports & X | StartPage & X

4 Project Summary ! j Al | €3 0Erors i, OWamings i O Info
testproject_1112.1og 2

Al

Project Hame: testproject_1112
Location: Cr\temp\testproject_1112
Description:

Preferred HDL Type: Verilog

‘ _____________________________________________________
Part Humber : M2S150T-1FC1153M

Family : SmartFusion2

Die : M28150T

Package £ 1152 IS

Speed : =1

Core Voltage 1.2

Range : MIL

Figure 10 - Reports Tab
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Create and Verify Design

System Builder

System Builder is a graphical design wizard that enables you to enter high-level design specifications for
SmartFusion2 or IGLOO2.

System Builder takes you through the following steps:
e Asks basic questions about your system architecture and peripherals
e Builds a correct-by-design complete system

System Builder automatically configures the silicon features you select. To complete the design, add your
custom logic or IP and connect them to your System Builder-generated design.

See the SmartFusion2 System Builder documentation or the IGLOO2 System Builder documentation for a
complete family-specific explanation of the tool.

MSS - SmartFusion2 only

Instantiate a SmartFusion2 MSS in your Design

You can configure peripherals within the SmartFusion2 MSS, such as the ARM® Cortex™-M3, embedded
nonvolatile memory (eNVM), Ethernet MAC, timer, UART, and SPI to suit your needs. The MSS operates
standalone without any dependencies on other logic within the device; however, designs that require
functionality beyond a standalone MSS are handled by using SmartDesign to add user logic in the
SmartFusion2 FPGA fabric.

You can instantiate a Microcontroller Subsystem into your design from the New Project Creation Wizard
when you start a new SmartFusion2 project, or from the Design Flow window after you have created a new
project.

To instantiate a SmartFusion2 MSS from the New Project Creation Wizard you must enable Use Design
Tool (under Design Templates and Creators) and click to select SmartFusion2 Microcontroller
Subsystem (MSS) from the list.

If you opted not to use a Design Tool when you created your project, in the Design Flow window expand
Create Design and double-click Configure MSS. This opens the Add Microcontroller Subsystem dialog
box. Enter your Design Name and click OK to continue. A SmartDesign Canvas appears with the MSS
added to your project; double-click the MSS to view and configure MSS components.

Configure the SmartFusion2 MSS
Documents for specific SmartFusion2 MSS peripherals are available on the Peripheral Documents web
page.
The SmartFusion2 Microcontroller Subsystem (MSS) Configurator (as shown in the figure below) contains

the elements listed below. Double-click any element in the MSS to configure it; click the checkbox (if
available) to enable or disable it in your design.

MSS ARM® Cortex™-M3

Peripherals
e MSS CAN
e MSS Peripheral DMA (PDMA)
¢ MSS GPIO
e MSSI2C

e MSS Ethernet MAC
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e MSS DDR Controller (MDDR)

¢ MSS MMUART

e MSS Real Time Counter (RTC)

e MSS Embedded Nonvolatile Memory (eNVM)

e MSS SPI

e MSS USB

e MSS Watchdog Timer
Fabric Interfaces

e MSS Fabric Interface Controllers (FICs)
Additional Information

e MSS Cache Controller

e MSS DDR Bridge Controller

e MSS AHB Bus Matrix

e MSS Clocks Configurator (MSS CCC)

e MSS Interrupts Controller

e MSS Reset Controller

e MSS SECDED Configurator

e MSS Security Configurator

The MSS generates a component that is instantiated into your top-level design.
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Figure 11 - Microcontroller Subsystem Configurator

Generate SmartFusion2 MSS Files
See the MSS Configurator help for more information on generating SmartFusion2 MSS files.
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Click the Generate Component button - = to create your SmartFusion2 MSS files.
The MSS Configurator generates the following files:

e HDL files for the MSS components, including timing shells for synthesis - HDL files are automatically
managed by the Libero SoC and passed to the Synthesis and Simulation tools.

e EFC File: Contains your eNVM client data - The EFC content is included in your final programming file.

e Firmware drivers and memory maps are exported into the <project>\firmware\ directory - Libero SoC
automatically generates a Software IDE project that includes your Firmware drivers. If you are not
using a software project automatically created by Libero, you can import this directory into your
Software IDE project.

e Testbench HDL and BFM script for the MSS design: These files are managed by Libero SoC and
automatically passed to the Simulation tool.

e PDC files for the MSS and the top-level design: These files are managed by Libero SoC and
automatically integrated during Compile and Layout.

SmartDesign

Introduction To SmartDesign

About SmartDesign

SmartDesign is a visual block-based design creation tool for instantiation, configuration and connection of
Microsemi IP, user-generated IP, custom/glue-logic HDL modules. The final result is a design-rule-checked
and automatically abstracted synthesis-ready HDL file. A generated SmartDesign can be the entire FPGA
design or a component subsystem of a larger design.

Instantiate IP cores, macros and HDL modules by dragging them from the Catalog onto the Canvas, where
they are viewed as blocks in a functional block diagram. From the Canvas you can:

e Configure your blocks
e Make connections between your blocks
e Generate your SmartDesign

e This step generates the HDL and testbench files required to proceed with Synthesis and
Simulation.

e View a Memory Map / Datasheet - The datasheet reports the memory map of the different
subsystems of your design, where a subsystem is any independent bus structure with a
Master and Slave peripheral attached.

SmartDesign Design Flow

SmartDesign enables you to stitch together design blocks of different types (HDL, IP, etc ) and generate a
top-level design. The Files tab lists your SmartDesign files in alphabetical order.
You can build your design using SmartDesign with the following steps:

Step One — Instantiating components: In this step you add one or more building blocks, HDL modules,
components, and schematic modules from the project manager to your design. The components can be
blocks, cores generated from the core Catalog, and IP cores.

Step Two — Connecting bus interfaces: In this step, you can add connectivity via standard bus interfaces
to your design. This step is optional and can be skipped if you prefer manual connections. Components
generated from the Catalog may include pre-defined interfaces that allow for automatic connectivity and
design rule checking when used in a design.

Step Three — Connecting instances: The Canvas enables you to create manual connections between
ports of the instances in your design. Unused ports can be tied off to GND or VCC (disabled); input buses
can be tied to a constant, and you can leave an output open by marking it as unused.
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Step Four — Generating the SmartDesign component: In this step, you generate a top-level (Top)
component and its corresponding HDL file. This component can be used by downstream processes, such as
synthesis and simulation, or you can add your SmartDesign HDL into another SmartDesign.

When you generate your SmartDesign the Design Rules Check verifies the connectivity of your design; this
feature adds information to your report; design errors and warnings are organized by type and message and
displayed in your Datasheet / Report.

You can save your SmartDesign at any time.
Using Existing Projects with SmartDesign

You can use existing Libero SoC projects with available building blocks in the project to assemble a new
SmartDesign design component. You do not have to migrate existing top-level designs to SmartDesign and
there is no automatic conversion of the existing design blocks to the SmartDesign format.

SmartDesign Frequently Asked Questions
General Questions

What is SmartDesign?

SmartDesign is a design entry tool. It's the first tool in the industry that can be used for designing System on
a Chip designs, custom FPGA designs or a mixture of both types in the same design. A SmartDesign can be
the entire FPGA design, part of a larger SmartDesign, or a user created IP that can be stored and reused
multiple times. It's a simple, intuitive tool with powerful features that enables you to work at the abstraction
level at which you are most comfortable.

It can connect blocks together from a variety of sources, verify your design for errors, manage your memory
map, and generate all the necessary files to allow you to simulate, synthesize, and compile your design.

How do | create my first SmartDesign?

In the Libero SoC Project Manager Design Flow window, under Create Design, double-click Create
SmartDesign.

Instantiating Into Your SmartDesign

Where is the list of Cores that | can instantiate into my SmartDesign?

The list of available cores is displayed in the Project Manager Catalog. This catalog contains all DirectCore
IP, Design Block cores, and macros.

How do | instantiate cores into my SmartDesign?

Drag and drop the core from the Catalog onto your SmartDesign Canvas. An instance of your Core appears
on the Canvas; double-click to configure it.

| have a block that | wrote in VHDL ( or Verilog ), can | use that in my SmartDesign?

Yes! Import your HDL file into the Project Manager (File > Import Files). After you do this, your HDL module
will appear in the Project Manager Hierarchy. Then, drag-and-drop it from the Hierarchy onto your
SmartDesign Canvas.

My HDL module has Verilog parameters or VHDL generics declared, how can | configure those in
SmartDesign?

If your HDL module contains configurable parameters, you must create a ‘core’ from your HDL before using
it in SmartDesign. Once your HDL module is in the Project Manager Design Hierarchy, right-click it and
choose Create Core from HDL. You will then be allowed to add bus interfaces to your module if necessary.
Once this is complete, you can drag your new HDL+ into the SmartDesign Canvas and configure your
parameters by double-clicking it.
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Working in SmartDesign

How do | make connections?
Let SmartDesign do it for you. Right-click the Canvas and choose Auto Connect.

Auto Connect didn’t connect everything for me, how do | make manual connections?

Enter Connection Mode and click and drag from one pin to another. Click the Connection Mode button in
the Canvas to enter Connection Mode.

Alternatively:
1. Select the pins you want connected by using the mouse and the CTRL key.
2. Right-click one of the selected pins and choose Connect.
How do | connect a pin to the top level?

Right-click the pin and choose Promote to Top Level. You can even do this for multiple pins at a time, just
select all the pins you want to promote, right-click one of the pins and choose Promote to Top Level. All
your selected pins will be promoted to the top level.

Oops, | just made a connection mistake. How do | disconnect two pins?
Use CTRL+Z to undo your last action. If you want to undo your ‘undo’, hit redo (CTRL+Y).
To disconnect pins you can:
e Right-click the pin you want to disconnect and choose Disconnect
e Select the net and hit the delete key
I need to apply some simple ‘glue’ logic between my cores. How do | do that?

For basic inversion of pins, you can right-click a pin and choose Invert. An inverter will be placed at this pin
when the design is generated. You can also right-click a pin and choose Tie Low or Tie High if you want to
connect the pin to either GND or VCC.

To tie an input bus to a constant, right-click the bus and choose Tie to Constant. To mark an output pin as
unused, right-click the pin and choose Mark as Unused.

To clear these, just right-click on the pin again and choose Clear Attribute.
My logic is a bit more complex than inversion and tie offs - what else can 1 do?

You have full access to the library macros, including AND, OR, and XOR logic functions. These are located
in the Project Manager Catalog, listed under Macro Library. Drag the logic function you want onto your
SmartDesign Canvas.

How do | create a new top level port for my design?
Click the Add Port button in the Canvas toolbar
How do | rename one of my instances?

Double-click the instance name on the Canvas and it will become editable. The instance name is located
directly above the instance on the Canvas.

How do | rename my top level port?
Right-click the port you want to rename and choose Modify Port.

How do | rename my group pins?
Right-click the group pin you want to rename and choose Rename Group.

I need to reconfigure one of my Cores, can | just double-click the instance?
Yes.

| want more Canvas space to work with!

Maximize your workspace (CTRL-W), and your Canvas will maximize within the Project Manager. Hit CTRL-
W again if you need to see your Hierarchy or Catalog.
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SmartDesign

Working with Processor-Based Designs in SmartDesign

How do | connect my peripherals to the bus?

Click Auto Connect and it will help you build your bus structure based on the processor and peripherals that
you have instantiated.

But | need my peripheral at a specific address or slot.

Right-click the Canvas and choose Modify Memory Map to invoke the Modify Memory Map dialog that
enables you to set a peripheral to a specific address on the bus.

The bus core will show the slot numbers on the bus interface pins. These slot numbers correspond to a
memory address on the bus.

Verify that your peripheral is mapped to the right bus address by viewing your design’s Memory Map.
How do | view the Memory Map of my design?
Generate your project and open datasheet in the Report View.

The memory map section will also show the memory details of each peripheral, including any memory
mapped registers.

How do | simulate my processor design?
SmartDesign automatically generates the necessary Bus Functional Model (BFM) scripts required to
simulate your processor based design. A top level testbench for your SmartDesign is generated
automatically as well.
Create your processor design, generate it, and you will be able to simulate it in ModelSim.
I have my own HDL block that | want to connect as a peripheral on the AMBA bus. How can | do that?
SmartDesign supports automatic creation of data driven configurators based on HDL generics/parameters.
If your block has all the necessary signals to interface with the AMBA bus protocol ( ex: address, data,
control signals):
1. Right-click your custom HDL block and choose Create Core from HDL. The Libero SoC creates your
core and asks if you want to add bus interfaces.
2. Click Yes to open the Edit Core Definition dialog box and add bus interfaces. Add the bus interfaces as
necessary.
3. Click OK to continue.
Now your instance has a proper AMBA bus interface on it. You can manually connect it to the bus or let Auto
Connect find a compatible connection. See the DirectCore Advanced Microcontroller Bus Architecture - Bus
Functional Model User's Guide for more information on CoreAMBA BFM commands.
How do | generate the firmware drivers for my design?
SmartDesign automatically finds all the compatible firmware drivers based on your peripherals and

processor. You can view the list of firmware drivers that the design found by going to the design flow and
choosing View/Configure Firmware Cores.

How do | start writing my application code for my design?

Libero SoC simplifies the embedded development process by automatically creating the workspace and
project files for the Software IDE that you specify in the Tools profile.

Once you have generated your design, the firmware and workspace files will automatically be created. Click
Write Application Code in the Design Flow tab and the Software IDE tool will open your design’s
workspace files.

VHDL Construct Support in SmartDesign
What VHDL constructs do you support?

VHDL types Record, Array, Array of Arrays, Integer and Unsigned are supported on entity ports of imported
VHDL files - these are treated as special types in Libero.
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How can I import files with VHDL Special Types into SmartDesign?
To work with a VHDL file with Special Types you must:

1. Drag and drop the entity into SmartDesign and connect it just as you would with any other
SmartDesign instance.

2. Generate the Mapping File (meta.out):
Navigate to the Design Hierarchy view, under the current SmartDesign.
Right-click every VHDL file or every top hierarchical file and choose Create Mapping File (VHDL).

3. Generate the SmartDesign
4.  Continue with the Libero SoC Design Flow steps (Synthesis, Simulation, etc.)

If you do not generate the Mapping File, and try to Generate your SmartDesign, you will see the following
error in the log window:

Error: Select the HDL file in the Design Hierarchy and right-click the HDL file and
choose Create Mapping File(VHDL) because at least one entity port is of type Array or
Record.

The above is reported only if the entity port is of type Record, Array, Array of Array, or Unsigned.
What is the purpose of the mapping file?

The mapping file contains the mapping information between the SmartDesign ports and original user-
specified data types of ports in design files, and is used for type casting of signals during design generation.

Where will the mapping file meta.out be generated?
The file is generated in your $project_dir/hdl folder. This file will be used to during SmartDesign generation.
What are the VHDL special types that are not generated automatically?
The following types are not automatically generated from the right-click menu option Create Mapping
File(VHDL):
e Array of array is not supported
e Array of record is not supported
e Enum in range of array is not supported.
e Constants are not supported.
e Buffer output ports are not supported
What do | do if | am using VHDL types that are not generated automatically?
You must manually write the mapping information in the meta.out file for unsupported types (types which are
not generated automatically) in the prescribed format. Click the link to see an example.
e Integer

e Unsigned
e Array and Array of Arrays

e Record

What is the meta.out file format?
See the meta.out file format topic for more information.

Making your Design Look Nice

Can the tool automatically place my instances on the Canvas to make it look nice?
Yes. Right-click the Canvas white space and choose Auto Arrange Instances.
My design has a lot of connections, and the nets are making my design hard to read. What do | do?

You can disable the display of the nets in the menu bar (RMC > Hide Nets). This automatically hides all the
nets in your design.

You can still see how pins are connected by selecting a connected pin, the net will automatically be visible
again.
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You can also selectively show certain nets, so that they are always displayed, just right click on a connected
pin and choose Show Net.

My instance has too many pins on it; how can | minimize that?

Try grouping functional or unused pins together. For example, on the Corelnterrupt there are 8 FIQSource*
and 32 IRQSource* pins, group these together since they are similar in functionality.

To group pins: Select all the pins you want to group, then right-click one of the pins and choose Add pins to
group.

If a pin is in a group, you are still able to use it and form connections with it. Expand the group to gain
access to the pin.

Oops, | missed one pin that needs to be part of that group? How do | add a pin after | already have the
group?

Select the pin you want to add and the group pin, right-click and choose Add pins to <name> group.
I have a pin that I don’t want inside the group, how do | remove it?

Right-click the pin and choose Ungroup selected pins.
How can | better see my design on the Canvas?

There are zoom icons in the Canvas toolbar. Use them to Zoom in, Zoom out, Zoom to fit, and Zoom
selection. You can also maximize your workspace with CTRL-W.

Generating your Design

Ok, I'm done connecting my design, how do | ‘finish’ it so that | can proceed to synthesis?
In the Canvas toolbar, click the Generate Project icon .

| get a message saying it's unable to generate my SmartDesign due to errors, what do | do? What is the
Design Rules Check?

The Design Rules Check is included in your Report View. It lists all the errors and warnings in your design,
including unconnected input pins, required pin connections, configuration incompatibilities between cores,
etc.

Errors are shown with a small red stop sign and must be corrected before you can generate; warnings may
be ignored.

What does this error mean? How do | fix it?

Review the Design Rules Check topic for an explanation of errors in the Design Rules Check and steps to
resolve them.

How do | generate my firmware?
In the Design Flow window, expand Handoff Design for Firmware Development and double-click

Configure Firmware Coresand Export Firmware.
Getting Started With SmartDesign

Creating a New SmartDesign Component

1. From the File menu, choose New > SmartDesign or in the Design Flow window double-click Create
SmartDesign. The Create New SmartDesign dialog box opens (see figure below).
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B Create New SmartDesign
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Figure 12 - Create New SmartDesign Dialog Box

2. Enter a component name and click OK. The component appears in the Hierarchy tab of the Design
Explorer. Also, the main window displays the design Canvas.

Note: The component name must be unique in your project.

Opening an Existing SmartDesign Component

To open an existing component do one of the following:
Click the Design Hierarchy tab and double-click the component you want to open.
The main window displays the SmartDesign Canvas for the SmartDesign component.

Saving/Closing a SmartDesign Component

To save the current SmartDesign design component, from the File menu, choose Save
<component_name>. Saving a SmartDesign component only saves the current state of the design; to
generate the HDL for the design refer to Generating a SmartDesign component.

To close the current SmartDesign component without saving, from the File menu, choose Close. Select NO
when prompted to save.

To save the active SmartDesign component with a different name use Save As. From the File menu choose
Save SD_<filename> As. Enter a new name for your component and click OK.

Generating a SmartDesign Component

Before your SmartDesign component can be used by downstream processes, such as synthesis and

simulation, you must generate it.
——_—
=

This will generate a HDL file in the directory <libero_project>/components/<library>/<yourdesign>.

Note: The generated HDL file will be deleted when your SmartDesign design is modified and
saved to ensure synchronization between your SmartDesign component and its generated
HDL file.

Generating a SmartDesign component may fail if there are any DRC errors. DRC errors must be corrected
before you generate your SmartDesign design.

Click the Generate button to generate a SmartDesign component.

Generating a Datasheet (SmartFusion, IGLOOe, ProASIC3L, ProASIC3E, Fusion)

If your SmartDesign is the root design in your project, then a Memory Map / Datasheet that contains your
design information is produced.
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Generating Firmware and Software IDE Workspace (SmartFusion, IGLOOe, ProASIC3L, ProASIC3E,
Fusion)

If your SmartDesign is the root design in your project, then any compatible firmware drivers for your
peripherals are generated to <project>/firmware.

The datasheet provides all the specifics of the generated firmware drivers.

Importing a SmartDesign Component

From the File menu, choose Import and select the CXF file type.

Importing an existing SmartDesign component into a SmartDesign project will not automatically import the
sub-components of that imported SmartDesign component.

You must import each sub-component separately.

After importing the sub-components, you must open the SmartDesign component and replace each sub-
component so that it references the correct component in your project. .

Deleting a SmartDesign Component from the Libero SoC Project

To delete a SmartDesign component from the project:
1. Inthe Design Hierarchy tab, select the SmartDesign component that you want to delete.

2. Right-click the component name and select Delete from Project or Delete from Disk and Project, or
click the Delete key to delete from project.

Memory Maps / Data Sheet

If your design contains standard Bus Instances such as the DirectCore AMBA bus cores, CoreAPB or
CoreAHB, then you can view the Memory Map Configuration of your design in the Report View. To do so,
generate your top level design and click the Reports button in the toolbar.

The design’s memory map is determined by the connections made to the bus component. A bus component
is divided into multiple slots for slave peripherals or instances to plug into. Each slot represents a different
address location and range to the Master of the bus component.

The datasheet reports the memory map of the different subsystems of your design, where a subsystem is
any independent bus structure with a Master and Slave peripheral attached.

Connecting peripherals to busses can be accomplished using the normal SmartDesign connectivity options:

e Auto-Connect - the system creates a bus structure based on the peripherals that you have
instantiated and finds compatible bus interfaces and connects them together

e The Modify Memory Map dialog box
e Canvas - Make connections between your blocks.

Your application and design requirements dictate which address location (or slots) is most suitable for your
bus peripherals. For example, the memory controller should be connected to Slot0 of the CoreAHB bus
because on Reset, the processor will begin code execution from the bottom of the memory map.

An example of the datasheet is shown in the figure below.
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Data Sheet: SDTOP

Project Settings

FAM: Fusion

Die: AFSE00

Package: 256 FEGA

HDL: Werilog

Location: C./Documents and Settingsfarleyc/Desktopfarleyc Actelpri 84y First SmartDesign/componentivork/SDTOP

State: NOTREADY

Table of Contents

1O
Cores
Memory Map
10°s
Port Mame Direction Pin JO Standard
VAREF INOUT - LWTTL
cl_V IN - LWTTL
cl IN - LWTTL
W I - LWTTL

o o | _»ILI

Figure 13 - Example Memory Map

Modify Memory Map Dialog Box

The Modify Memory Map dialog box (shown in the figure below) enables you to connect peripherals to buses
via a drop-down menu. To open the dialog box, right-click the bus instance and choose Modify Memory
Map.

This dialog simplifies connecting peripherals to specific base addresses on the bus. The dialog shows all the
busses in the design; select a bus in the left pane to assign or view the peripherals on a bus. Busses that
are bridged to other busses are shown beneath the bus in the hierarchy.
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Figure 14 - Modify Memory Map Dialog Box

Click the Peripheral drop-down menu to select the peripheral you wish to assign to each address. To
remove (unassign) a peripheral from an address, click the drop-down and select the empty element.

Click OK to create the connections between the busses and peripherals in the design.
Finding Ports/Nets/Instances in SmartDesign

Use the Find Window to search for ports, nets, or instances in SmartDesign.
Searching for ports / nets / instances in SmartDesign highlights the objects on the Canvas.

Canvas View

Canvas Overview

The SmartDesign Canvas is like a whiteboard where functional blocks from various sources can be
assembled and connected; interconnections between the blocks represent nets and busses in your design.

You can use the Canvas to manage connections, set attributes, add or remove components, etc. The
Canvas displays all the pins for each instance (as shown in the figure below).

The Canvas enables you to drag a component from the Design Hierarchy or a core from the Catalog and
add an instance of that component or core in the design. Some blocks (such as Basic Blocks) must be
configured and generated before they are added to your Canvas. When you add/generate a new component
it is automatically added to your Design Hierarchy.

To connect two pins on the Canvas, click the Connection Mode button to enable it and click and drag
between the two pins you want to connect. The Connection Mode button is disabled if you attempt to illegally
connect two pins.

Click the Maximize Work Area button to hide the other windows and show more of the Canvas. Click the
button again to return the work area to the original size.

The Canvas displays bus pins with a + sign (click to expand the list) or - (click to hide list). If you add a slice
on a bus the Canvas adds a + to the bus pin.

Components can be reconfigured any time by double-clicking the instance on the Canvas. You can also add
bus interfaces to instances using this view. In the Canvas view, you can add graphic objects and text to your
design.
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Inputs and bi-directional pins are shown on the left of components, and output pins are shown on the right.
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Figure 15 - SmartDesign Canvas
See Also

Canvas Icons
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Displaying Connections on the Canvas
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The Canvas shows the instances and pins in your design (as shown in the figure below). Right-click the

Canvas and choose Show Net Names to display nets.
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Figure 16 - Components in SmartDesign

Pin and Attribute Icons

Unconnected pins that do not require a connection are gray. ’
Unconnected pins that require a connection are red.
Unconnected pins that have a default tie-off are pale green.

Connected pins are green. .
Right-click a pin to assign an attribute.
Pins assigned attributes are shown with an icon, as shown in the table below.

i TR —E
i
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Table 2 - Pin Attribute Icons
Attribute Icon
Tie Low

Tie High

r
A
Invert %

Mark as Unused

Tie to Constant .

See the Canvas Icons reference page for definitions for each element on the Canvas.

Each connection made using a bus interface is shown in a separate connection known as a bus-interface
net.

Move the mouse over a bus interface to display its details (as shown below).

Mame: |AHBmslavel

Rale:  |mirroredSlaye

State: |Connected

Pin Map
Formal Actual
HADDR. HADOR_S1[31:0]

HTRAMS | HTRANS_51[1:0]
HWRITE ||HWRITE_S1

HSIZE H5IZE_51[2:0]
HWDATS | [HWDATA_S1[31:0]
HSELx HSEL_S1

HROATA HRODATA_S1[31:0]
HREADY  ||HREADY_S1
HMASTLOCK || HMASTLOCK_S1
HREADYOUT |HREADYOUT 51

HRESP HRESP_S1[1:0]
HELURST HEURST_51[2:0]
HPROT HPROT_51[3:0]

Hover over a bus interface net to see details (as shown below).
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Scalar: smartfusion_project_MSS_D_FAB_CLK

Making Connections Using the Canvas

Use the Canvas or Connectivity dialog box to make connections between instances.

You can use Connection Mode on the Canvas to quickly connect pins. Click the Connection Mode button to
start, then click and drag between any two pins to connect them. lllegal connections are disabled. Click the
Connection Mode button again to exit Connection Mode.

To connect two pins on the Canvas, select any two (Ctrl + click to select a pin), right-click one of the pins
you selected and choose Connect. lllegal connections are disabled; the Connect menu option is
unavailable.

Promoting Ports to Top Level

To automatically promote a port to top level, select the port, right-click, and choose Promote To Top Level.
This automatically creates top-level ports of that name and connects the selected ports to them. If a port
name already exists, a choice is given to either connect to the existing ports or to create a new port with a
name <port name>_<i>wherei=1...n.

Double-click a top-level port to rename it.
Bus slices cannot be automatically promoted to top level. You must create a top level port of the bus slice

width and then manually connect the bus slice to the newly created top level port.
Tying Off Input Pins
To tie off ports, select the port, right-click and choose Tie High or Tie Low.
Tying to Constant
To tie off bus ports to a constant value, select the port, right-click and choose Tie to a Constant. A dialog

appears (as shown in the figure below) and enables you to specify a hex value for the bus.
To remove the constant, right-click the pin and choose Clear Attribute or Disconnect.

@ Tie to Constant - RXD[3:0]

Enter a HEX walue: 0x ||:| |

(0x0 ko 0xF)

[ Ok ][ Cancel ]

Figure 17 - Tie to Constant Dialog Box
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Making Driver and Bus Interface Pins Unused

Driver or bus interface pins can be marked unused (floating/dangling) if you do not intend to use them as a
driver in the design. If you mark a pin as unused the Design Rules Check does not return Floating Driver or
Unconnected Bus Interface messages on the pin.

Once a pin is explicitly marked as unused it cannot be used to drive any inputs. The unused attribute must
be explicitly removed from the pin in order to connect it later. To mark a driver or bus interface pin as
unused, right-click the driver or bus interface pin and choose Mark as Unused.

See Also

Show/Hide Bus Interface Pins

Simplifying the Display of Pins on an Instance using Pin Groups

The Canvas enables you to group and ungroup pins on a single instance to simplify the display. This feature
is useful when you have many pins in an instance, or if you want to group pins at the top level. Pin groups
are cosmetic and affect only the Canvas view; other SmartDesign views and the underlying design are not
affected by the pin groups.

Grouping pins enables you to:
e Hide pins that you have already connected
e Hide pins that you intend to work on later
e Group pins with similar functionality
e Group unused pins
e Promote several pins to Top Level at once
To group pins:
1. Ctrl + click to select the pins you wish to group. If you try to click-and-drag inside the instance you will
move the instance on the Canvas instead of selecting pins.

2. Right-click and choose Add pins to group to create a group. Click + to expand a group. The icon
associated with the group indicates if the pins are connected, partially connected, or unconnected (as
shown in the figure below).

smartfusion_project_MSS_0

M55 RESETN FAB_CLK
M2F_RESET_I
UART_1
MAC_RMIT_PHY_MEMT_PADs
MAC_RMIT_DATA_PADSE
MAC_R¥D[1:0]
MRC_TAD[1:0]
MAC _CRSDY
MAT_RXER
MRC_THEN

MES_IMASTER_AHE_LITE

G Ipy

&

Figure 18 - Groups in an Instance on the Canvas
To add a pin to a group, Ctrl + click to select both the pin and the group, right-click and choose Add pin to
group.
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To name a group:
To name a group, right-click the port name and choose Rename Group.

To ungroup pins:

1. Click + to expand the group.

2. Right-click the pin you wish to remove from the group and choose Ungroup selected pins. Ctrl + click
to select and remove more than one pin in a group.

A group remains in your instance after you remove all the pins. It has no effect on the instance; you can
leave it if you wish to add pins to the group later, or you can right-click the group and choose Delete Group
to remove it from your instance.

If you delete a group from your instance any pins still in the group are unaffected.
To promote a group to Top level:

1. Create a group of pins.
2. Right-click the group and choose Promote to Top Level.

Bus Instances

Bus Components in the Core Catalog, such as CoreAHB or CoreAPB, implement an on-chip bus fabric.
When these components are instantiated into your canvas they are displayed as horizontal or vertical lines.
Double-click the bus interfaces of your component to edit the connections.

=
(=Nl WO O
%3] RN

250 b
CoreAHBLite_0 Wllm-
Ggr ez é

Figure 19 - Bus Instance in SmartDesign
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Adding Graphic Objects

You can document your design by adding comments and notations directly on the Canvas.

The Canvas toolbar enables you to add and modify decorative graphic objects, such as shapes, labels and
lines on the Canvas.

Adding and Deleting Lines and Shapes

To add aline or a shape:

1. Select the line or shape button.
2. Click, drag and release on the Canvas. The table below provides a description of each button.

Button Description

\ Line

Rectangle

O

Note: Hold the Shift key to constrain line and arrow to 45 degree increments or constrain the
proportions of the rectangle (square).
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To change the line and fill properties:
1. Select the element(s), right-click it, and choose Properties.
e Select Line to modify the color, style and width of the line.
e Select Fill to modify the crosshatch and the foreground and background colors.
2. Click OK.

To delete a line or shape, select the object and press Delete.

Adding Text

To add text, select the text tool and click the Canvas to create a text box. To modify the text, double-click the
text box and then type.

To modify the text box properties:
1. Select the text box, right-click it, and choose Properties.
e Select Text to modify the text alignment.
e Select Line to modify the color, style and width of the line.
e Select Fill to modify the crosshatch and the foreground and background colors.
e Select Font to modify the font properties.
2. Click OK.

Editing Properties for Graphic Objects on the Canvas

Right-click any graphic object to update properties, such as Fill, and Line properties for shapes and lines, or
Font options for text properties.

Auto-Arranging Instances

Right-click the Canvas and choose Auto Arrange Instances from the right-click menu to auto-arrange the
instances on the Canvas.

Locking Instance and Top Level Port Positions

You can lock the placement of instances on the Canvas. Right-click the instance or Top-level port and
choose Lock to lock the placement. When you lock placement you can click and drag to move the instance
manually but the Auto Arrange Instances menu option has no effect on the instance.

To unlock an instance, right-click the instance and choose Unlock.
Right-click a top level port and choose Unlock Position to return it to its default position.

See Also
Bus Instances
Simplifying the Display of Pins on an Instance using Pin Groups

Replace Component for Instance

You can use the Replace Component for Instance dialog box (shown in the figure below) to restore or
update version instances on your Canvas without creating a new instance and losing your connections.
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Figure 20 - Replace Component for Instance Dialog Box

To change the version of an instance:

1. From the right-click menu choose Replace Component for Instance. The Replace Component for
Instance dialog box appears.

2. Select a component and choose a new version from the list. Click OK.

Replace Instance Version

The Replace Instance Version dialog box enables you to replace an IP instance with another version. You
can restore or replace your IP instance without creating a new instance or losing your connections.

M Replace Instance Yersion ﬂ E

Instance: CORE1O100_0

Core Name Yendor Library ¥Yersion | Change to Yersion

COREL0100 Actel DirectCore 40143 | 33 ¢

Help | OF I Cancel |

Figure 21 - Replace Instance Version Dialog Box

To replace an instance version:
1. Right click any IP instance and choose Replace Instance Version. The dialog box appears.

2. Choose the version you wish to use from the Change to Version dropdown menu (as shown in the
figure above) and click OK to continue.

Slicing

Bus ports can be sliced or split using Slicing. Once a slice is created, other bus ports or slices of compatible
size can be connected to it.

The Edit Slices dialog box enables you to automatically create bus slices of a specified width.

To create a slice:

1. Select a bus port, right-click, and choose Edit Slice. This brings up the Edit Slices dialog box (see
figure below).
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Figure 22 - Edit Slices Dialog Box

2. Enter the parameters for the slice and click Add Slices. You can also create individual slices and
specify their bus dimensions manually.

3. Click OK to continue.

Note: Overlapping slices cannot be created for IN and INOUT ports on instances or top-level OUT
ports.

To remove a slice, select the slice, right-click, and choose Delete Slice.

Rename Net

To rename a net:
1. Right-click the net on the Canvas and choose Rename Net. This opens the Rename Net dialog box.
2. Type in a new name for the net.

Note: The system automatically assigns net names to nets if they are not explicitly specified.
Once you have specified a name for a net, that name will not be over-written by the system.

Automatic Names of Nets

Nets are automatically assigned names by the tool according to the following rules:
In order of priority
If user named then name = user name

2. If netis connected to top-level port then name = port name; if connected to multiple ports then pick first
port

3. If the net has no driver, then name = net_{i]
4. If the net has a driver, name = instanceName_driverpinName
Slices

For slices, name = instanceName_driverpinName_sliceRange; for example
u0_outl_4to6.
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GND and VCC Nets

The default name for GND/VCC nets is net_GND and net_VCC.

Expanded Nets for Bus Interface Connections

Expanded nets for bus interface connections are named businterfaceNetName_<i>_driverPinName.

Organizing Your Design on the Canvas

You may find it easier to create and navigate your SmartDesign if you organize and label the instances and
busses on the Canvas.

You can show and hide nets, lock instances, rotate busses, group and ungroup pins, rename instances /
groups / pins, and auto-arrange instances.
To organize your design:

1. Right-click the Canvas and choose Auto Arrange Instances from to automatically arrange instances.
SmartDesign's auto-arrange feature optimizes instance location according to connections and instance
size.

2. Right-click any instance and choose Lock Location to fix the placement. Auto-Arrange will not move
any instances that are locked.

3. Click Auto-Arrange again to further organize any unlocked instances. Continue arranging and locking
your instances until you are satisfied with the layout on the Canvas.

If your design becomes cluttered, group your pins. It may help to group pins that are functionally similar, or
to group pins that are already connected or will be unused in your design.

To further customize your design's appearance:

Double-click the names of instances to add custom names. For example, it may be useful to rename an
instance based on a value you have set in the instance: the purpose of an instance named
‘array_adder_bus_width_5'is easier to remember than ‘array_adder_0'.

Creating a SmartDesign

Adding Components and Modules (Instantiating)

SmartDesign components, Design Block cores, IP cores, and HDL modules are displayed in the Design
Hierarchy and Files tabs.

To add a component, do either of the following:

e Select the component in the Design Hierarchy tab or Catalog and drag it to the Canvas.

¢ Right-click a component in the Design Hierarchy tab or Catalog and choose Instantiate in
<SmartDesign name>.

The component is instantiated in the design.

SmartDesign creates a default instance name. To rename the instance, double-click the instance name in
the Canvas.

Adding a SmartDesign Component

SmartDesign components can be instantiated into another SmartDesign component.

Once a SmartDesign is generated, the exported netlist can be instantiated into HDL like any other HDL

module.

Note: HDL modules with syntax errors cannot be instantiated in SmartDesign. However, since
SmartDesign requires only the port definitions, the logic causing syntax errors can be
temporarily commented out to allow instantiation of the component.
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Adding or Modifying Top Level Ports
You can add ports to, and/or rename ports in your SmartDesign.
Add Prefixes to Bus Interface / Group Names on Top-level Ports:

Bus Interfaces and Groups are composed of other ports. On the top level, you can add prefixes to the group
or bus interface port name to the sub-port names. To do so, right-click the group or bus interface port and
choose Prefix <name> to Port Names.

Adding/Renaming Ports

To add ports:
1. From the SmartDesigh menu, choose Add port. The Add Port dialog box appears (as shown below).

@ Add Port K3

Mame: ||

Direction:

{;_} Input
O Cukpuk
() Bi-directional {inout)

[ Ok, H Cancel ]

Figure 23 - Add New Port Dialog Box

2. Specify the name of the port you wish to add. You can specify a bus port by indicating the bus width
directly into the name using brackets [ ], such as mybus[3:0].

3. Select the direction of the port.

To remove a port from the top level, right-click the port and choose Delete Top Level Port.
Modify Port

To rename a top-level port, right-click the top-level port and choose Modify Top Level Port. You can
rename the port, change the bus width (if the port is a bus), and change the port direction.

Right-click a top-level port and choose Modify Port to change the name and/or direction (if available).

See Also
Top Level Connections

Connecting Instances
Automatic Connections

Using automatic connections (as shown in the figure below) enables the software to connect your design
efficiently, reducing time required for manual connections and the possibility of introducing errors.

Auto Connect also constructs your bus structure if you have a processor with peripherals instantiated. Based
on the type of processor and peripherals, the proper busses and bridges are added to your design.
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SmartDesign

To auto connect the bus interfaces in your design, right-click the design Canvas and select Auto Connect,
or from the SmartDesign menu, choose Auto Connect.

SmartDesign searches your design and connects all compatible bus interfaces.

SmartDesign will also form known connections for any SoC systems such as the processor CLK and RESET
signals.

If there are multiple potential interfaces for a particular bus interface, Auto Connect will not attempt to make
a connection; you must connect manually. You can use the Canvas to make the manual connections.

| starpage 8% | Repors & x | Edsees mmeus & x | BraEmar 8 x | Eroer 8 x s
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Figure 24 - Auto-Connected Cores

Libero SoC User's Guide 57



& Microsemi

QuickConnect

NOTE: Links and cross-references in this PDF file may point to external files and generate an error
when clicked. View the online help included with software to enable all linked content.

The QuickConnect dialog box enables you to make connections in your design without using the Canvas. It
is useful if you have a large design and know the names of the pins you wish to connect. Connections are
reflected in the Canvas as you make them in the dialog box; error messages appear in the Log window
immediately. It may be useful to resize the QuickConnect dialog box so that you can view the Log window or
Canvas while you make connections.
To connect pins using QuickConnect:

1. Find the Instance Pin you want to connect and click to select it.

2. InPins to Connect, find the pin you wish to connect, right-click and choose Connect. If necessary,

use the Search field to narrow down the list of pins displayed in Pins to Connect.
Note that if the connection is invalid then Connect is grayed out.

If you wish to invert or tie a pin high, low or Mark Unused:
1. Find the Instance Pin you want to invert or tie high/low
2. Right-click Connection and choose Invert, Tie High, Tie Low or Mark Unused.

If you wish to promote a pin to the top level of your design:

1. Find the Instance Pin you want to promote.
2. Right-click the pin and choose Promote to Top.

You can perform all connectivity actions that are available in the Canvas, including: slicing bus pins, tying
bus pins to a constant value, exposing pins from a bus interface pins and disconnecting pins. All actions are
accessible from the right-click context menu on the pin.

Instance Pins lists all the available instance pins in your design and their connection (if any). Use the drop-
down list to view only unconnected pins, or to view the pins and connections for specific elements in your
design.

Pins to Connect lists the instances and pins in your design. Use the Search field to find a specific instance
or pin. The default wildcard search is *.*'. Wildcard searches for CLK pins (*.*C*L*K) and RESET pins
(*.*R*S*T) are also included.

Here are some of the sample searches that you may find useful:
e *UART*.*: show all pins of any instances that contain UART in the name
e MyUART_O0.*: only show the pins of the “MyUART_0" instance
e *.p: show all pins in the design that contain the letter ‘p’

Double-click an instance in Pins to Connect to expand or collapse it.

The pin letters and icons in the QuickConnect dialog box are the same as the Canvas icons and
communicate information about the pin. Inputs, Outputs and I/Os are indicted by I, O, and /O, respectively.

Additional information is communicated by the color:
¢ Red - Mandatory connection, unconnected
e Green - Connected
e Grey - Optional, unconnected pin
e Brown - Pad
e Light Green - Connected to a default connection on generation
e Blue - Driver pin
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Figure 25 - QuickConnect Dialog Box

Manual Connections

You can use Connection Mode to click and drag and connect pins. Click the Connection Mode button to
toggle it, and click and drag between any two pins to connect them. lllegal connections will not be allowed.

To make manual connections between to pins on the Canvas, select both pins (use CTRL + click), right-click
either pin and choose Connect. If the pins cannot be legally connected the connection will fail.

Deleting Connections

To delete a net connection on the Canvas, click to select the net and press the Delete key, or right-click and
choose Delete.

To remove all connections from one or more instances on the Canvas, select the instances on the Canvas,
right-click and choose Clear all Connections. This disconnects all connections that can be disconnected
legally.
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Certain connections to ports with PAD properties cannot be disconnected. PAD ports must be connected to
a design’s top level port. PAD ports will eventually be assigned to a package pin. In SmartDesign, these
ports are automatically promoted to the top level and cannot be modified or disconnected.

Top-Level Connections

Connections between instances of your design normally require an OUTPUT (Driver Pin) on one instance to
one or more INPUT(s) on other instances. This is the basic connection rule that is applied when connecting.

However, directions of ports at the top level are specified from an external viewpoint of that module. For
example, an INPUT on the top level is actually sending (‘driving’) signals to instances of components in your
design. An OUTPUT on the top level is receiving (‘sinking’) data from a Driver Pin on an internal component
instance in your SmartDesign design.

The implied direction is essentially reversed at the top-level. Making connections from an OUTPUT of a
component instance to an OUTPUT of top-level is legal.

This same concept applies for bus interfaces; with normal instance to instance connections, a MASTER
drives a SLAVE interface. However, they go through a similar reversal on the top-level.

Bus Interfaces
About Bus Interfaces

A bus interface is a standard mechanism for specifying the interconnect rules between components or
instances in a design. A bus definition consists of the roles, signals, and rules that define that bus type. A
bus interface is the instantiation of that bus definition onto a component or instance.

The available roles of a bus definition are master, slave, and system.
A master is the bus interface that initiates a transaction (such as read or write) on a bus.
A slave is the bus interface that terminates/consumes a transaction initiated by a master interface.

A system is the bus interface that does not have a simple input/output relationship on both master/slave.
This could include signals that only drive the master interface, or only drive the slave interface, or drive both
the master and slave interfaces. A bus definition can have zero or more system roles. Each system role is
further defined by a group name. For example, you may have a system role for your arbitration logic, and
another for your clock and reset signals.

Mirror roles are for bus interfaces that are on a bus core, such as CoreAHB or CoreAPB. They are
equivalent in signal definition to their respective non-mirror version except that the signal directions are
reversed.

The diagram below is a conceptual view of a bus definition.
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Figure 26 - Bus Definition

See Also:
Using bus interfaces in SmartDesign

Using Bus Interfaces in SmartDesign

Adding bus interfaces to your design enables SmartDesign to do the following:
¢ Auto connect compatible interfaces
e Enforce DRC rules between instances in your design

e Search for compatible components in the project

The Catalog in the Project Manager contains a list of Microsemi SoC-specific and industry standard bus
definitions, such as AMBA.

You can add bus interfaces to your design by dragging the bus definitions from the Bus Interfaces tab in the
Catalog onto your instances inside SmartDesign.
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SmartDesign supports automatic creation of data driven configurators based on HDL generics/parameters.

If your block has all the necessary signals to interface with the AMBA bus protocol ( ex: address, data,
control signals):
1. Right-click your custom HDL block and choose Create Core from HDL. The Libero SoC creates your
core and asks if you want to add bus interfaces.

2. Click Yes to open the Edit Core Definition dialog box and add bus interfaces. Add the bus interfaces as
necessary.

3. Click OK to continue.

Now your instance has a proper AMBA bus interface on it. You can manually connect it to the bus or let Auto
Connect find a compatible connection.

Some cores have bus interfaces that are instantiated during generation.

Certain bus definitions cannot be instantiated by a user. Typically these are the bus definitions that define a
hardwired connection and are specifically tied to a core/macro. They are still available in the catalog for you
to view their properties, but you will not be able to add them onto your own instances or components. These
bus definitions are grayed out in the Catalog.

A hardwired connection is a required silicon interconnect that must be present and specifically tied to a
core/macro. For example, when using the Real Time Counter in a Fusion design you must also connect it to
a Crystal Oscillator core.

Maximum masters allowed - Indicates how many masters are allowed on the bus.
Maximum slaves allowed - Indicates how many slaves are allowed on the bus.

Default value - indicates the value that the input signal will be tied to if unused. See Default tie-offs with bus
interfaces.

Required connection - Indicates if this bus interface must be connected for a legal design.
Adding or Modifying Bus Interfaces in SmartDesign

SmartDesign supports automatic creation of data driven configurators based on HDL generics/parameters.
You can add a bus interface from your HDL module or you can add it from the Catalog.
To add a bus interface using your custom HDL block:

If your block has all the necessary signals to interface with the AMBA bus protocol (such as address, data,
and control signals):

1. Right-click your custom HDL block and choose Create Core from HDL. The Libero SoC creates your
core and asks if you want to add bus interfaces.

2. Click Yes to open the Edit Core Definition dialog box and add bus interfaces. Add the bus interfaces as
necessary.

3. Click OK to continue.

Now your instance has a proper AMBA bus interface on it. You can manually connect it to the bus or let Auto
Connect find a compatible connection.

To add (or modify) a bus interface to your Component:

1. Right-click your Component and choose Edit Core Definition. The Edit Core Definition dialog box
opens, as shown in the figure below.
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Figure 27 - Edit Core Definition Dialog Box

Click Add Bus Interface. Select the bus interface you wish to add and click OK.
If necessary, edit the bus interface details.

Click Map by Name to map the signals automatically. Map By Name attempts to map any similar
signal names between the bus definition and pin names on the instance. During mapping, bus
definition signal names are prefixed with text entered in the Map by Name Prefix field.

5. Click OK to continue.
Bus Interface Details

Bus Interface: Name of bus interface. Edit as necessary.
Bus Definition: Specifies the name of the bus interface.
Role: Identifies the bus role (master or slave).

Vendor: Identifies the vendor for the bus interface.
Version: Identifies the version for the bus interface.

Configuration Parameters
Certain bus definitions contain user configurable parameters.

Parameter: Specifies the parameter name.
Value: Specifies the value you define for the parameter.
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Consistent: Specifies whether a compatible bus interface must have the same value for this bus parameter.
If the bus interface has a different value for any parameters that are marked with consistent set to yes, this
bus interface will not be connectable.

Signal Map Definition

The signal map of the bus interface specifies the pins on the instance that correspond to the bus definition
signals. The bus definition signals are shown on the left, under the Bus Interface Definition. This
information includes the name, direction and required properties of the signal.

The pins for your instance are shown in the columns under the Component Instance. The signal element is a
drop-down list of the pins that can be mapped for that definition signal. .

If the Req field of the signal definition is Yes, you must map it to a pin on your instance for this bus interface
to be considered legal. If it is No, you can leave it unmapped.

Bus Interfaces

When you add a bus interface the Edit Core Definition dialog box provides the following Microsemi SoC-
specific bus interfaces:

RTCXTL
This bus interface represents the hardwired connection needed between the Real Time Counter and the
Crystal Oscillator.

RTCVR
This bus interface represents the hardwired connection needed between the Real Time Counter and the
Voltage Regulator Power Supply Monitor.

InitCfg
This is the initialization and configuration interface that is generated as part of the Flash Memaory Builder.

Any clients can be initialized from the Flash Memory as long as it can connect to this bus interface. This is
for pure initialization clients that do not require save-back to the Flash Memory.

InitCfgSave

This is the initialization and configuration interface that is generated as part of the Flash Memory Builder.
Any client can be initialized or saved-back to the Flash Memory as long as it can connect to this bus
interface. This is for clients that require initialization and save-back capabilities to the Flash Memory.

This interface is used to initiate the save-back procedure of the Flash Memory.
InitCfgAnalog
FlashDirect

This bus interface defines the set of signals that are required to interface directly to the Flash Memory. From
the Flash Memory, if you add a data storage client, this interface will be exported. Interfacing to this interface
enables direct access to the Flash Memory.

XTLOscClk

This interface represents the Crystal Oscillator clock.
RCOscClk

This interface represents the RC Oscillator clock.

DirectCore Bus Interfaces

When you add a bus interface the Edit Core Definition dialog box provides the following DirectCore bus
interfaces.

AHB

The AMBA AHB defines the set of signals for a component to connect to an AMBA AHB or AHBLite bus.
The bus interface that is defined in the system is a superset of the signals in the AHB and AHBLite protocol.
You can use the AHB bus interface in the bus definition catalog to connect your module to an AHB or
AHBLite bus.
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APB

The AMBA APB defines the set of signals for a component to connect to an AMBA APB or APB3 bus. The
bus interface that is defined in the system is a superset of the signals in the APB and APB3 protocol. You
can use the APB bus interface in the bus definition catalog to connect your module to an APB or APB3 bus.

Syslinterface

The Sysinterface is the interface used between the CoreMP7 and CoreMP7Bridge cores.
DBGiInterface

This is the set of debug ports on the CoreMP7 core.
CPInterface

This is the co-processor interface on the CoreMP7 core.

Show/Hide Bus Interface Pins

Pins that are contained as part of a bus interface will automatically be filtered out of the display. These ports
are considered to be connected and used as part of a bus interface.

However, there are situations where you may wish to use the ports that are part of the bus interface as an
individual port, in this situation you can choose to expose the pin from the bus interface.

To Show/Hide pins in a Bus Interface:

1. Select a bus interface port, right-click, and choose Show/Hide BIF Pins. The Show/Hide Pins to
Expose dialog box appears (as shown below).

Pins to Expose - "APBmslavet15’ on, 'CoreAPB_0°

PADDRS[Z5:0]
PWRITES
PENAELES
PWDETAS[31:0]
PROATASIS[31:0]
PSELS1S

OROEOO

o (o]

Figure 28 - Expose Driver Pin Dialog Box

2. Click the checkbox associated with the driver pin you want to show. Once the port is shown it appears
on the Canvas and is available for individual connection.

Note: If you have already connected the bus interface pin, then you will not be able to expose the non-
driver pins. They will be shown grayed out in the dialog. This is to prevent the pin from being
driven by two different sources.

To un-expose a driver pin, right-click the exposed port and choose Show/Hide BIF Pins and de-select the
pin.

Default Tie-offs with Bus Interfaces

Bus definitions can contain default values for each of the defined signals. These default values specify what
the signal should be tied to if it is mapped to an unconnected input pin on the instance.
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Bus definitions are specified as_required connection vs optional connection that defines the behavior of tie-
offs during SmartDesign generation.

Required bus interfaces - The signals that are not required to be mapped will be tied off if they are mapped
to an unconnected input pin.

Optional bus interfaces - All signals will be tied off if they are mapped to an unconnected input pin.

Tying Off (Disabling) Unused Bus Interfaces

Tying off (disabling) a bus interface sets all the input signals of the bus interface to the default value.
To tie off a bus interface, right-click the bus interface and select Tie Off.

This is useful if your core includes a bus interface you plan to use at a later time. You can tie off the bus
interface and it will be disabled in your design until you manually set one of the inputs.

Some bus interfaces are required; you cannot tie off a bus interface that is required. For example, the
Crystal Oscillator to RTC (RTCXTL) bus interface is a silicon interface and must be connected.

To enable your pin, right-click the pin and choose Clear Attribute.

Required vs. Optional Bus Interfaces

A required bus interface means that it must be connected for the design to be considered legal. These are
typically used to designate the silicon interconnects that must be present between certain cores. For

example, when using the Real Time Counter in a Fusion design you must also connect it up to a Crystal
Oscillator core.

An optional bus interface means that your design is still considered legal if it is left unconnected. However, it
may not functionally behave correctly.
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Figure 29 - Required Unconnected, Optional Unconnected, and Connected Bus Interfaces

See Also
Canvas icons

Promoting Bus Interfaces to Top-level

To automatically connect a bus interface to a top-level port, select the bus interface, right-click, and choose
Promote To Top Level.

This automatically creates a top-level bus interface port of that name and connects the selected port to it. If
a bus interface port name already exists, a choice is given to either connect to the existing bus interface port
or to create a new bus interface port with a name <port name>_<i> where i = 1...n.

The signals that comprise the bus interface are also promoted.
Promoting a bus interface is a shortcut for creating a top-level port and connecting it to an instance pin.
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Incremental Design
Reconfiguring a Component

To reconfigure a component used in a SmartDesign:

e Inthe Canvas, select the instance and double-click the instance to bring up the appropriate
configurator, or the HDL editor; or select the instance, right-click it, and choose Configure
Component.

e Select the component in the Design Hierarchy tab and from the right-click menu select Open
Component.

When the configurator is launched from the canvas, you cannot change the name of the component.

See Also
Desiqn state management

Replacing components

Fixing an Out-of-Date Instance

Any changes made to the component will be reflected in the instance with an exclamation mark when you
update the definition for the instance. An instance may be out-of-date with respect to its component for the
following reasons:

e If the component interface (ports) is different — after reconfiguration - from that of the instance
e If the component has been removed from the project
¢ If the component has been moved to a different VHDL library
e If the SmartDesign has just been imported
You can fix an out-of-date instance by:
e Replacing the component with a new component (as shown in the figure below)
e Updating with the latest component
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Figure 30 - Right-Click Menu - Replace Component for this Instance

See Also
Desiqn State management

Reconfiguring components

Replacing components
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Replacing Component Version

Components of an instance on the Canvas can be replaced with another component and maintain
connections to all ports with the same name.

To replace a component in your design:

1. Select the component in the Design Hierarchy, right-click, and choose Replace Component Version.
The Replace Component for Instance dialog box appears (see figure below).

Ml Replace Component Yersion ﬂ E

Component: smarkfusion_project_M3S

Core Name Yendor Library ¥Yersion | Change to Yersion
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Help | OF I Cancel |

Figure 31 - Replace Component Version Dialog Box

2. Select the version you want to replace it with and click OK.
Design State Management

When any component with instances in a SmartDesign design is changed, all instances of that component
detect the change.

If the change only affects the memory content, then your changes do not affect the component's behavior or
port interface and your SmartDesign design does not need to be updated.

If the change affects the behavior of the instantiated component, but the change does not affect the
component's port interface, then your design must be resynthesized, but the SmartDesign design does not
need to be updated.

If the port interface of the instantiated component is changed, then you must reconcile the new definition for
all instances of the component and resolve any mismatches. If a port is deleted, SmartDesign will remove
that port and clear all the connections to that port when you reconcile all instances. If a new port is added to
the component, instances of that component will contain the new port when you reconcile all instances.
The affected instances are identified in your SmartDesign design in the Grid and the Canvas with an
exclamation point. Right-click the instance and choose Update With Latest Component.

Note: For HDL modules that are instantiated into a SmartDesign design, if the modification
causes syntax errors, SmartDesign does not detect the port changes. The changes will be
recognized when the syntax errors are resolved.

Changing memory content

For certain cores such as Flash Memory, or FIexRAM it is possible to change the configuration such that
only the memory content used for programming is altered. In this case Project Manager (SoC) will only
invalidate your programming file, but your synthesis, compile, and place-and-route results will remain valid.

When you modify the memory content of a core such as RAM with Initialization that is used by a Flash
Memory core, the Flash Memory core indicates that one of its dependent components has changed and that
it needs to be regenerated. This indication will be shown in the Hierarchy or Files Tab \'@ .

RAM with Initialization core - You can modify the memory content without invalidating synthesis.

Flash Memory System Builder core - You can modify the following without invalidating synthesis:

e Modifying memory file or memory content for clients
e JTAG protection for Init Clients
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Design Rules Check

The Design Rules Check runs automatically when you generate your SmartDesign; the results appear in the
Reports tab. To view the results, from the Design menu, choose Reports.

e Status displays an icon to indicate if the message is an error or a warning (as shown in the figure
below). Error messages are shown with a small red sign and warning messages with a yellow
exclamation point.

¢ Message identifies the specific error/warning (see list below); click any message to see where it
appears on the Canvas

e Details provides information related to the Message

"« Libero - EADEMOAFTC\stALIBERO_DEMOALIBERO_DEMO. prjx*
Project Fle Edit Wiew Design  Help

DEedex<o

&5 LIBERG_DEMO Reports [

[=} LIBERC_DEMO reports
= LIBERO_DEMO
LIBERC_DEMO_DRC,xml

DRC Report: LIBERO_DEMO

Status Message Details
& Floating Driver | Floating output bus pin CoreGPIO_0:INT[31:0]
e Undriven Pin Uneonnected input pin CoreGPTO_0NGERTO_IM[31:0]
& Floating Criver | Floating output bus pin CoreGPIC_0:GRIO_CUT[31:0]
& Floating Criver | Floating output bus pin CoreGPIO_0:GPIC_OE[31:0]
& Floating Criver | Floating output pin CorelUARTapb_0: TxRDY
& Floating Criver | Floating output pin CorslUAR Tapb_0:RXRDY
& Floating Criver | Floating output pin CorelUARTapb_0:PARITY_ERR
& Floating Criver | Floating output pin CorelAR Tapb_0:OVERFLOW
(=] Undriven Pin Unconnected input pin Corel JAR Tapb_0:Rx
& Floating Criver | Floating output pin Corel JAR Tapb_0:TX
& Floating Driver | Floating output pin Corel JAR Tapb_0:FRAMING_ERR

Farn: SmartFusion

Die: AZF200M3F | | Pka: 484 FEGA | |verilog

Figure 32 - Design Rules Check Results
Message Types:

Unused Instance - You must remove this instance or connect at least one output pin to the rest of the
design.

Out-of-date Instance - You must update the instance to reflect a change in the component referenced by
this instance; see Fixing an out-of-date instance.

Undriven Pin - To correct the error you must connect the pin to a driver or change the state, i.e. tie low
(GND) or tie high (VCC).

Floating Driver - You can mark the pin unused if it is not going to be used in the current design. Pins
marked unused are ignored by the Design Rules Check.

Unconnected Bus Interface - You must connect this bus interface to a compatible port because it is
required connection.

Required Bus Interface Connection — You must connect this bus interface before you can generate the
design. These are typically silicon connection rules.

Exceeded Allowable Instances for Core — Some IP cores can only be instantiated a certain number of
times for legal design. For example, there can only be one CortexM1 or CoreMP7 in a design because of
silicon rules. You must remove the extra instances.
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Incompatible Family Configuration — The instance is not configured to work with this project’'s Family
setting. Either it is not supported by this family or you need to re-instantiate the core.

Incompatible Die Configuration — The instance is not configured to work with this project’s Die setting.
Either it is not supported or you need to reconfigure the Die configuration.

Incompatible ‘Debug’ Configuration — You must ensure your CoreMP7 and CoreMP7Bridge have the
same ‘Debug’ configuration. Reconfigure your instances so they are the same.

No RTL License, No Obfuscated License, No Evaluation License — You do not have the proper license
to generate this core. Contact Microsemi SoC to obtain the necessary license.

No Top level Ports - There are no ports on the top level. To auto-connect top-level ports, right-click the
Canvas and choose Auto-connect

Generating a SmartDesign Component

Before your SmartDesign component can be used by downstream processes, such as synthesis and
simulation, you must generate it.

Click the Generate button to generate a SmartDesign component.
This will generate a HDL file in the directory <libero_project>/components/<library>/<yourdesign>.

Note: The generated HDL file will be deleted when your SmartDesign design is modified and
saved to ensure synchronization between your SmartDesign component and its generated
HDL file.

Generating a SmartDesign component may fail if there are any DRC errors. DRC errors must be corrected
before you generate your SmartDesign design.

Generating a Datasheet (SmartFusion, IGLOOe, ProASIC3L, ProASIC3E, Fusion)

If your SmartDesign is the root design in your project, then a Memory Map / Datasheet that contains your
design information is produced.

Generating Firmware and Software IDE Workspace (SmartFusion, IGLOOe, ProASIC3L, ProASIC3E,

Fusion)

If your SmartDesign is the root design in your project, then any compatible firmware drivers for your
peripherals are generated to <project>/firmware.

The datasheet provides all the specifics of the generated firmware drivers.

SmartDesign Reference

SmartDesign Menu

Command Icon Function

Generate Component @ Generates the SmartDesign component

Auto Connect

:: Auto-connects instances
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Command Icon Function
Connection Mode Toggles connection mode on or off
[ |
Add Port o Opens the Add Port dialog box, adds a port to the
top SmartDesign component
QuickConnect '_E Opens the QuickConnect dialog box, enables you
to view, find and connect pins
Auto-Arrange Instances Dy Adds a port to the top of the SmartDesign
| | component
Route All Nets o | Re-routes your nets; useful if you are unsatisfied
o with the default display
Show/Hide Nets N o Enables you to show or hide nets on the Canvas
Show/Hide Net Names FL'J Enables you to show or hide net names on the
= Canvas
Zoom In d:l‘ Zooms in on the Canvas
Zoom Out =] Zooms out on the Canvas
Zoom to Fit 5 | Zooms in or out to include all the elements on the
. Canvas in the view
Zoom Box Zooms in on the selected area

e

Enable/Disable Back
Background Grid

|

Toggle switch to enable or disable the
background grid display in the Canvas

Add Note

Adds text to your Canvas

Add Line

F 3

Enables you to add a line to the Canvas

Add Rectangle

O

Enables you to add a rectangle to the Canvas

& Microsemi
SmartDesign
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SmartDesign Glossary

Term Description

BIF Abbreviation for bus interface.

bus An array of scalar ports or pins, where all scalars have a common base
name and have unigue indexes in the bus.

Bus Defines the signals that comprise a bus interface. Includes which signals
Definition are present on a master, slave, or system interface, signal direction,
width, default value, etc. A bus definition is not specific to a logic or
design component but is a type or protocol.

Bus Interface | Logical grouping of ports or pins that represent a single functional
purpose. May contain both input and output, scalars or busses. A bus
interface is a specific mapping of a bus definition onto a component
instance.

Bus Interface | A connection between 2 or more compatible bus interfaces.
Net

Canvas Block diagram, connections represent data flow; enables you to connect
instances of components in your design.

Component | Design element with a specific functionality that is used as a building
block to create a SmartDesign core.

A component can be an HDL module, non-IP core generated from the
Catalog, SmartDesign core, Designer Block, or IP core. When you add a
component to your design, SmartDesign creates a specific instance of
that component.

Component | VHDL construct that refers to a specific component.
Declaration

Component | Anindividual port on a component definition.

Port

Driver A driver is the origin of a signal on a net. The input and slave BIF ports
of the top-level or the output and Master BIF ports from instances are
drivers.

Instance A specific reference to a component/module that you have added to
your design.

You may have multiple instances of a single component in your design.
For each specific instance, you usually will have custom connections
that differ from other instances of the same component.

Master Bus | The bus interface that initiates a transaction (such as a read or write) on
Interface a bus.

Net Connection between individual pins. Each net contains a single output
pin and one or more input pins, or one or more bi-directional pins. Pins
on the net must have the same width.
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Term Description

PAD The property of a port that must be connected to a design’s top level
port. PAD ports will eventually be assigned to a package pin. In
SmartDesign, these ports are automatically promoted to the top-level
and cannot be modified.

Pin An individual port on a specific instance of a component.

Port An individual connection point on a component or instance that allows
for an electrical signal to be received or sent. A port has a direction
(input, output, bi-directional) and may be referred to as a ‘scalar port’ to
indicate that only a single unit-level signal is involved. In contrast, a bus
interface on an instance may be considered as a non-scalar, composite
port.
A component port is defined on a component and an instance port (also
known as a ‘pin’) is part of a component instance.

Signal A net or the electrical message carried on a net.

Slave Bus Bus interface that terminates a transaction initiated by a master

Interface interface.

System Bus | Interface that is neither master nor slave; enables specialized

Interface connections to a bus.

Top Level An external interface connection to a component/module. Scalar if a 1-

Port bit port, bus if a multiple-bit port.

Canvas lcons

Hover your pointer over any icon in the SmartDesign Canvas view to display details.

Icon Description

Representation of an

S

NGMUXBLK 0 %

U
Elaal

instance in your design. An
instance is a component that
has been added to your

=8 . SmartDesign component.
The name of the instance
appears at the top and the
name of the generic

ﬂ component at the bottom.

The instance type is
indicated by an icon inside
the instance. There are
specific icons for instances
from SmartDesign, HDL,
and ViewDraw. The instance
icon at left indicates a
Microsemi SoC core.

& Microsemi

SmartDesign
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Icon Description

o Bus instance; you can click
o™ WO O o
[52] [N RONE]

[2a]
- e and drag the end of a bus
‘ CoreAHBthe_Olpw stance (o resive It also,
Fr =35 o the bus instance will resize

based on the number of
instances that you connect
to it.

HRESETN
REMAP_MO

’ Optional unconnected pin.
Required pins are red.

. Connected pin

o Pin with default Tie Off

Pin tied low

Pin tied high

Pin inverted

Pin marked as unused

Pin tied to constant
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Description

Ilcon

Mame: CorefAhbSram_0
Instance af: CoreAhbSram
Twpe: P

Class: Reqular
Wendor: Actel

Library: DirectCore
Zore Mame: CoreAhbSram
Version: 1.4.104
| Mumber of ports: 13

|Pin: [HCLK |

Fin: |HRESETn I

|Pin: [HSEL i

[Fin: | HWRITE i

[Fin: [HREADYIN |1

|Pin: |HREAD'Y ouT
{ |Fin: |HTRANS[1:0] |

Fin: [HsIZE[z:0] [N

[Pin: | HWDATA[31:0] |IN

|Fin: [HADDR[14:0] |IN

|Pin: [HRESP[1:0]  |oUT

|Fin: [ HRDATA[31:0] ||OUT

|Fin: |AHEslave |SLAVE

Instance details. If there are
less than twenty ports, they
are listed in the details.

Bus Met: DataB[1:0]

DataB[1:0]

subtr_1_0

DataB[1:0]

Bus Net detalils.

Master bus interface icon. A
master is a bus interface
that initiates a transaction on
a bus interface net.

An unconnected master BIF
with REQUIRED connection
is red (shown at left).

A master BIF with
unconnected OPTIONAL
connection is gray.

& Microsemi
SmartDesign
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Icon

Description

Mame: RTCYR_bif

Role: master

State:  Unconnected - required

*This pin is a required connection,
you must connect it for a valid design.

Master BIF details, showing
name, role, and state.

The Pin Map shows the
Formal name of the pin
assigned by the component
(in this example,
RCCLKOUT) and the Actual,

Formal Actual °
RTCPSMMATCH _|RTCPSMMATCH or representative name
_ assigned by the user
(CLKOUT).
Slave BIF (shown at left).
Unconnected slave icons
with REQUIRED
connections are red.
Unconnected slave icons
with OPTIONAL connections
are gray.
@ Slave BIF details, showing

HEmet ExtSeqCtrl_bif name, role, and state.

Rale: slave ’ ’

State: Unconnected
The Pin Map shows the

Foreval weral Formal name of the pin

ASSC_SEQIN ASSC_SEQIN[S:0] assigned by the component

ASSC_SEQIUMP  |ASSC_SEQIUMP (in this example,

ASSC_MODE A4SSC_XMODE RCCLKOUT) and the Actual,

ASSC_XTRIG ASSC_XTRIG or representative name

ASSC_DONE ASSC_DONE assigned by the user

ASSC_SEQOUT ASSC_SEQOUT[S:0] (CLKA).

ASSC_SEQCHANGE |ASSC_SEQCHANGE

ASSC_SAMPFLAG ASSC_SAMPFLAG

Master-slave bus interface
connection

NOTE: Links and cross-references in this PDF file may point to external files and generate an error
when clicked. View the online help included with software to enable all linked content.
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Icon

Description

Mame: |AHBmslave2

Role: | |mirroredSlave

State: |Connected

Pin Map
Formal Actual
HADDR HADOR_S2[31:0]

HTRAMS |HTRANS_52[1:0]
HWRITE  |[HWRITE_S2

HSIZE H1ZE_52{2:0]
HWDATA | [HWDATA_S2[31:0]
HSELx HSEL_S2

HROATA HRODATA_52[31:0]
HREADY  ||HREADY_S2
HMASTLOCK | HMASTLOCK_S2
HREADYCUT |HREADYOUT 52

HRESP HRESP_S2{1:0]
HEURST HEURST_52[2:0]
HPROT HPROT_52[3:0]

Master-slave bus interface
connection details.

Groups of pins in an
instance.

Fully connected groups are
solid green.

Partially connected groups
are gray with a green
outline.

Unconnected groups (no
connections) are gray with a
black outline.

A system BIF is the bus
interface that does not have
a simple input/output
relationship on both
master/slave.

This could include signals
that only drive the master
interface, or only drive the
slave interface, or drive both
the master and slave
interfaces.

Role: system
State: Connected

Mame: IntCfgSave |

-
bif

Formal Actual

CLIENTAYAILxO |rarrd

e

System BIF details, showing
name, role, and state.

The Pin Map shows the
Formal name of the pin
assigned by the component
(in this example,
CLIENTAVAILX0), and the
Actual name assigned by
the user (in this example:

& Microsemi
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Icon Description

ramrd).

Pad port icon; indicates a
hardwired chip-level pin

VHDL Special Types - Examples and meta.out File Format

The VHDL Special Types are:

e Integer

e Unsigned

e Array and Array of Arrays
e Record

The meta.out file format follows the examples.

Integer

-- Package Declaration
library I1EEE;
use IEEE.std_logic_1164._all;
use IEEE.std_logic_arith.all;
package universal_pkg is
subtype integerl is integer range 0 to 127;
subtype integer2 is integer range 0 to 127;
end package universal_pkg;
--Entity Declaration
entity adder is

port (
D1 , D2 : in integerl;
D3 , D4 : in integer2;

int_outl : out integer range O to 255;
int_out2 : out integer range 0 to 255

):

end entity adder;

Meta.out file:

package universal_pkg

integer integerl [ 0 : 127 ]

integer integer2 [ 0 : 127 ]

end

entity adder

D1 integerl

D2 integerl

D3 integer2

D4 integer2

int_outl integer [ O : 255 ]

int_out2 integer [ O : 255 ]
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end
Unsigned

Entity declaration:
entity unsigned_2multiply_acc is
port( A : in unsigned(16 downto 0);
B : in unsigned(34 downto 0);
C : in unsigned(13 downto 0);
D : in unsigned(37 downto 0);
E : in unsigned(51 downto 0);
P : out unsigned(61 downto 0);
clk : in std_logic
)
end unsigned_2multiply_acc;
Meta.out file:
entity unsigned_2multiply_acc
unsigned [ 16 - 0 ]
unsigned [ 34 - 0]
unsigned [ 13 : 0 ]
unsigned [ 37 - 0 ]
unsigned [ 51 : 0 ]
unsigned [ 51 - 0 ]
End

T Mmoo O W >

Array and Array of Arrays

--Package Declaration
library I1EEE;
use IEEE.std_logic_1164.all;
package array_package is
subtype ram_input is std_logic_vector(31 downto 0);
type ram_in is array(1 downto 0) of ram_input;
type ram_out is array(l downto 0) of ram_input;
end package array_package;
-- Entity Declaration
entity ram_inference is
port (
ram_init : in ram_in;
write_enable : in std_logic;
read_enable : in std_logic;
CLK : in std_logic;
write_address : in integer range 63 downto O;
read_address : in integer range 63 downto O;
read_data : out ram_out
)E
end entity ram_inference;
Meta.out file:
package array_package
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array_of_array ram_in [ 1 - 0 ]
end
array_of_array ram_out [ 1 : 0 ]
end
end

entity ram_inference

ram_init[1] ram_in

ram_init[0] ram_in
write_address integer [ 63 : 0 ]
read_address integer [ 63 : 0 ]
read_data[1] ram_out
read_data[0] ram_out

end

Record
- Package Declaration
library I1EEE;
use IEEE.std_logic_1164._all;
use IEEE.std_logic_arith.all;
package record_pkg is
type arrayl is array(3 downto 0) of std _logic;
type array2 is array(3 downto 0) of std_logic_vector(3 downto 0);
type test is record
test_std_logic : std_logic;
test_std_logic_vector : std_logic_vector(l downto 0);
test_integer : integer range 0 to 127;
test_array : arrayl;
test_array_of _array : array2;
test_unsigned : unsigned(2 downto 0);
end record;
end package record_pkg;
-- Entity Declaration
entity MUX is
generic ( N : integer =1 );
port (
mux_inl, mux_in2 : in test;
sel_lines : in std_logic_vector(N-1 downto 0);
mux_out : out test;
mux_array : out arrayl
);
end entity MUX;
Meta.out file:
package record_pkg
array arrayl
end
array_of _array array2 [ 3 : 0 ]
end
record test
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test_integer integer [ 0 : 127 ]
test_array arrayl
test_array_of_array array2
test_unsigned unsigned [ 2 - 0 ]
end

end

entity MUX

mux_inl.test _std_logic test
mux_inl.test_std_logic_vector test
mux_inl.test_integer test
mux_inl.test _array test
mux_inl.test_array_of_array[0] test
mux_inl.test_array_of_array[l] test
mux_inl.test_array_of_array[2] test
mux_inl.test_array_of_array[3] test
mux_inl.test _unsigned test
mux_in2.test_std_logic test
mux_in2.test_std_logic_vector test
mux_in2.test_integer test
mux_in2.test_array test
mux_in2.test_array_of_array[0] test
mux_in2.test_array_of_array[l] test
mux_in2.test_array of array[2] test
mux_in2._test _array of array[3] test
mux_in2._test _unsigned test
mux_out.test _std_logic test
mux_out.test _std_logic_vector test
mux_out.test_integer test
mux_out.test_array test
mux_out.test_array_ of_array[0] test
mux_out.test_array_of _array[l] test
mux_out.test _array_of _array[2] test
mux_out.test _array_ of _array[3] test
mux_out.test _unsigned test
mux_array arrayl

end

meta.out File Format

MetaFile : MetaLibraryltem | MetaPackageList | MetaEntityList

MetaLibraryltem : library <lib_name>

MetaPackageList : MetaPackageltem MetaPackageList

MetaPackageltem : package <package_name> MetaltemDeclarationList end
MetaltemDeclarationList: Metaltem MetaltemDeclarationList

Metaltem : (MetaRecordltem | MetaArrayOfArrayltem | MetalntegerType | MetaArrayltem)
Metalntegeritem : (MetalntegerType | MetalntegerWithoutType)

MetalntegerType : integer <integer_name> NumericRange

MetalntegerWithoutType : integer NumericRange

MetaUnsigneditem : unsigned <name> NumericRange

MetaArrayOfArrayltem : array_of_array < MetaArrayOfArrayName> Range [MetaArrayltem] end
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MetaRecordltem : record <record_name> RecordltemList end
RecordltemList : Recordltem RecordltemList

Recordltem : <Inst_name> (MetaArrayOfArrayName | Metalntegerltem | MetaUnsigneditem |
MetaSimpleArray)

MetaEnumuratedltem : enum <enum_name> ( ltem_name{,ltem_name})
Range : [ NumericRange | MetaEnumurateditem]

NumericRange : Isd : msd

MetaArrayltem :array <array_name> [<record_name>] end
MetaEntityList : entity <entity_name> MetaEntityltemList end
MetaEntityltemList : MetaEntityltem MetaEntityltemList

MetaEntityltem : (RecordEntityltemList | IntegerEntityltemList | ArrayEntityltemList |
ArrayOfArrayEntityltemList | UnsignedEntityltemList | BufferPortltemList)

RecordEntityltemList : RecordEntityltem RecordEntityltemList

RecordEntityltem : (RecordNormalltem | RecordArrayOfArrayltemList)
RecordNormalltem : <user_port_name>. Recordltem <record_name>
RecordArrayOfArrayltemList : <record_port_name>[index]. Recordltem <record_name>
BufferPortltemList : BufferPortltem BufferPortltemList

BufferPortltem : buffer <buffer_name>

IntegerEntityltemList : IntegerEntityltem IntegerEntityltemList

IntegerEntityltem : <user_port_name> ( MetalntegerType | MetalntegerWithoutType)
ArrayEntityltemList : ArrayEntityltem ArrayEntityltemList

ArrayEntityltem : <user_port_name> MetaArrayltem

ArrayOfArrayEntityltemList : ArrayOfArrayEntityltem ArrayOfArrayEntityltemList
ArrayOfArrayEntityltem : <port_name> < MetaArrayOfArrayName>
UnsignedEntityltemList : UnsignedEntityltem UnsignedEntityltemList
UnsignedEntityltem : <user_port_name> MetaUnsignedltem

Create Core from HDL

You can instantiate any HDL module and connect it to other blocks inside SmartDesign. However, there are
situations where you may want to extend your HDL module with more information before using it inside
SmartDesign.

¢ If you have an HDL module that contains configurable parameters or generics.

e If your HDL module is intended to connect to a processor subsystem and has implemented the
appropriate bus protocol, then you can add a bus interface to your HDL module so that it can easily
connect to the bus inside of SmartDesign.

To create a core from your HDL:

1. Import or create a new HDL source file; the HDL file appears in the Design Hierarchy.

2. Select the HDL file in the Design Hierarchy and click the HDL+ icon or right-click the HDL file and
choose Create Core from HDL.

The Edit Core Definition — Ports and Parameters dialog appears. It shows you which ports and
parameters were extracted from your HDL module.

3. Remove parameters that are not intended to be configurable by selecting them from the list and
clicking the X icon. Remove parameters that are used for internal variables, such as state machine
enumerations.

If you removed a parameter by accident, click Re-extract ports and parameters from HDL file to
reset the list so it matches your HDL module.
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HDL: CiiDocuments and SettingsifarleyciDeskkophfarleyc_actelpritsoc_10spl_cc_hdlihdifyaPE_adder.y

Module: MyAPE_adder

& Microsemi
SmartDesign
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Figure 33 - Edit Core Definition - Ports and Parameters Dialog Box
(Optional) Click Add/Edit Bus Interfaces to add bus interfaces to your core.

Ok | Cancel |

4.

After you have specified the information, your HDL turns into an HDL+ icon in the Design Hierarchy. Click
and drag your HDL+ module from the Design Hierarchy to the Canvas.

If you added bus interfaces to your HDL+ core, then it will show up in your SmartDesign with a bus interface
pin that can be used to easily connect to the appropriate bus IP core.

If your HDL+ has configurable parameters then double-clicking the object on the Canvas invokes a
configuration dialog that enables you to set these values. On generation, the specific configuration values
per instance are written out to the SmartDesign netlist.
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Figure 34 - HDL+ Instance and Configuration Dialog Box
You can right-click the instance and choose Modify HDL to open the HDL file inside the text editor.

Edit Core Definition

You can edit your core definition after you created it by selecting your HDL+ module in the design hierarchy
and clicking the HDL+ icon.

Remove Core Definition

You may decide that you do not want or need the extended information on your HDL module. You can
convert it back to a regular HDL module. To do so, right-click the HDL+ in the Design Hierarchy and choose
Remove Core Definition. After removing your definition, your instances in your SmartDesign that were
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referencing this core must be updated. Right-click the instance and choose Replace Component for
Instance.

SmartDesign Testbench

SmartDesign Testbench is a GUI-based tool that enables you to design your testbench hierarchy. Use
SmartDesign Testbench to instantiate and connect stimulus cores or modules to drive your Root design.

You can create a SmartDesign Testbench by right-clicking a SmartDesign in the Design Hierarchy and
choosing Create Testbench > SmartDesign.

SmartDesign Testbench automatically instantiates the selected SmartDesign into the Canvas.

You can also double-click Create SmartDesign Testbench in the Design Flow window to add a new
SmartDesign testbench to your project.

New testbench files appear in the Stimulus Hierarchy.
SmartDesign Testbench automatically instantiates your root design into the Canvas.

You can instantiate your own stimulus HDL or simulation models into the SmartDesign Testbench Canvas
and connect them to your DUT (design under test). You can also instantiate Simulation Cores from the
Catalog. Simulation cores are basic cores that are useful for stimulus generation, such as driving clocks,
resets, and pulses.

Click the Simulation Mode checkbox in the Catalog to view available simulation cores.

Designing with HDL

Create HDL

Create HDL opens the HDL editor with a new VHDL or Verilog file. Your new HDL file is saved to your /hdl
directory; all modules created in the file appear in the Design Hierarchy.

You can use VHDL and Verilog to implement your design.

To create an HDL file:
1. Inthe Design Flow window, double-click Create HDL. The Create new HDL file dialog box opens.

2. Select your HDL Type. Choose whether or not to Initialize file with standard template to populate
your file with default headers and footers. The HDL Editor workspace opens.

3. Enter a Name. Do not enter a file extension; Libero SoC adds one for you. The filename must follow
Verilog or VHDL file naming conventions.

4. Click OK.
After creating your HDL file, click the Save button to save your file to the project .

Using the HDL Editor

The HDL Editor is a text editor designed for editing HDL source files. In addition to regular editing features,
the editor provides keyword highlighting, line numbering and a syntax checker.

You can have multiple files open at one time in the HDL Editor workspace. Click the tabs to move between
files.

Editing
Right-click inside the HDL Editor to open the Edit menu items. Available editing functions include cut, copy,

paste, Go to line, Comment/Uncomment Selection and Check HDL File. These features are also available in
the toolbar.

Saving

You must save your file to add it to your Libero SoC project. Select Save in the File menu, or click the Save
icon in the toolbar.

Printing
Print is available from the File menu and the toolbar.
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Note: To avoid conflicts between changes made in your HDL files, Microsemi recommends that
you use one editor for all of your HDL edits.

HDL Syntax Checker

To run the syntax checker:
In the Files list, double-click the HDL file to open it. Right-click in the body of the HDL editor and choose
Check HDL File.

The syntax checker parses the selected HDL file and looks for typographical mistakes and syntactical errors.
Warning and error messages for the HDL file appear in the Libero SoC Log Window.

Commenting Text

Find

You can comment text as you type in the HDL Editor, or you can comment out blocks of text by selecting a
group of text and applying the Comment command.
To comment or uncomment out text:

1. Type your text.

2. Select the text.

3. Right-click inside the editor and choose Comment Selection or Uncomment Selection.

In the File menu, choose Find and the Find dialog box appears below the Log/Message window. You can
search for a whole word or part of a word, with or without matching the case.

You can search for:
e Match Case
e Match whole word
e Regular Expression
The Find to Replace function is also supported.

Column Editing

Column Editing is supported. Press ALT+click to select a column of text to edit.

Importing HDL Source Files

To import an HDL source file:

1. In the Design Flow window, right-click Create HDL and choose Import Files. The Import Files window
appears.

Navigate to the drive/folder that contains the HDL file.
3. Select the file to import and click Open.

Mixed-HDL Support in Libero SoC

You must have ModelSim PE or SE to use mixed HDL in the Libero SoC. Also, you must have Synplify Pro
to synthesize a mixed-HDL design.

When you create a project, you must select a preferred language. The HDL files generated in the flow (such
as the post-layout netlist for simulation) are created in the preferred language.

The language used for simulation is the same language as the last compiled testbench. (E.g. if tb_top is in
verilog, <fam>.v is compiled.)

Libero SoC User's Guide 85



NOTE: Links and cross-references in this PDF file may point to external files and generate an error
= = when clicked. View the online help included with software to enable all linked content.
& Microsemi

If your preferred language is Verilog, the post-synthesis and post-layout netlists are in Verilog 2001.

HDL Testbench

You can create a HDL Testbench by right-clicking a SmartDesign in the Design Hierarchy and choosing
Create Testbench > HDL.

HDL Testbench automatically instantiates the selected SmartDesign into the Canvas.

You can also double-click Create HDL Testbench to open the Create New HDL Testbench dialog box. The
dialog box enables you to create a new testbench file and gives you the option to include standard testbench
content and your design data.

Set your HDL Type, specify a name, select the data options and click OK to create a new testbench.

Initialize file with standard template populates the new HDL file with basic headers and Clock/Reset
driver, as in the header of the example file below.

Instantiate Root Design includes your root design information in the new file. It includes architectural,
constant, signal, component, clock, and port information.

Set as Active Stimulus sets the HDL Testbench as the stimulus file to use for simulations.

| Create New HDL Testbench File

HOL Type

@ Verilog

Mame: |

Clock Period (ns) : 100

Initialize file with standard template
Instantiate Root Design
Set as Active Stimulus

Figure 35 - Create HDL Testbench Dialog Box
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£ —- Company: <Namex:

4 —— File: hdl testbench 1.whd
3 —— File history:

B —— <Rewvizion number>: <Datekx: <Comments:-
i - <Rewvizion number>: <Datekx: <Comments:-
8 —— <Rewvizion number>: <DateXx: <Comments:-
g __

10 -- Description:

11 —-

12 -- «Description heresx

13 —-

14 —- Targeted device: «<Familwv::3martFusions <Die::AZFZ00M3F> <Package:: 434 FEGL-
15 —- Author: <Nawme>=

19

20 library ieee;

2] uge ieee.std logic_ll64.all;
22

23 entity hdl_testhench 1 is

24 end hdl testhench 1;

25

26 architecture behavioral of hdl_testhench 1 is
27

25 constant SYSCLE_PERIOD : time := 100 ns;
29

30 gigmal 5SV5CLE : std_logic := '0';

3l sigmal NITIRESET : std_logic := '0';

32

33 component test mss

34 -- ports

35 port |

36 -- Inputs

37 UART 1 B¥D : imn std_logic:

35 ULRT 0 _F¥D : in std_logic:

39 3PI_1 DI : im std_logic:

40 3PI_0 DI : im std_logic:

41 MAC_CRESDYV : im std_logic:

42 MAC BXER : im std_logic:

43 M35 FESET N : im atd_logic:

44 CLEA_PAD : im std_logic:

43 CLEC_PAD : im std logic;

46 MAC BxD : im std_logic_wector(l dowmto 0);
47

Figure 36 - HDL Testbench Example - Standard Template and Root Design Enabled

Simulation and Verification

RTL Simulation

To perform pre-synthesis simulation, in the Stimulus Hierarchy right-click the testbench and choose
Simulate Pre-Synth Design > Run.
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If you wish to perform pre-layout simulation, in the Design Flow Window, under Verify Pre-Synthesized
design, double-click Simulate.

The default tool for RTL simulation in Libero SoC is ModelSim ME.

ModelSImTM ME is a custom edition of ModelSim PE that is integrated into Libero SoC's design
environment. ModelSim for Microsemi is an OEM edition of Model Technology Incorporated’s (MTI) tools.
ModelSim for Microsemi supports VHDL or Verilog. It only works with Microsemi libraries and is supported
by Microsemi.

Other editions of ModelSim are supported by Libero SoC. To use other editions of ModelSim , simply do not
install ModelSim ME from the Libero SoC CD.

Note: ModelSim for Microsemi comes with its own online help and documentation. After starting
ModelSim, click the Help menu.

See the following topics for more information on simulation in Libero SoC:
e Simulation Options

e Selecting a Stimulus File for Simulation

e Selecting additional modules for simulation

e Performing Functional Simulation

Simulation Options
You can set a variety of simulation options for your project.
To set your simulation options:

1. From the Project menu, choose Project Settings.
2. Click the simulation option you wish to edit: DO file, Waveforms, or Vsim commands.
3. Click Close to save your settings.

DO File
e Use automatic Do file - Select to execute the wave.do or other specified Do file. Use the wave.do file
to customize the ModelSim Waveform window display settings.
e Simulation Run Time - Specify how long the simulation should run in nanoseconds. If the value is 0,
or if the field is empty, there will not be a run command included in the run.do file.
e Testbench module name - Specify the name of your testbench entity name. Default is “testbench,”
the value used by WaveFormer Pro.
e Top Level instance name - Default is <top_0>, the value used by WaveFormer Pro. The Libero SoC
replaces <top> with the actual top level macro when you run ModelSim.
e Generate VCD file - Select this checkbox to have ModelSim automatically generate a VCD file based
on the current simulation. VCD files can be_used in SmartPower. For best results, we recommend that
a postlayout simulation be used to generate the VCD.
e VCD filename - Specify the name of the VCD file that will be automatically generated by ModelSim
e User defined DO file - Available if you opt not to use the automatic DO file. Input the path or browse
to your user-defined DO file.
e DO Command parameters - Text in this field is added to the DO command.
Waveforms

e Include DO file - Including a DO file enables you to customize the set of signal waveforms that will be
displayed in ModelSim.

o Display waveforms for - You can display signal waveforms for either the top-level testbench or for the
design under test. If you select top-level testbench then Libero SoC outputs the line ‘add wave
ltestbench/*' in the DO file run.do. If you select DUT then Libero SoC outputs the line 'add wave
ltestbench/*" in the run.do file.
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Log all signals in the design - Saves and logs all signals during simulation.

Vsim Commands

SDF timing delays - Select Minimum, Typical, or Maximum timing delays in the back-annotated SDF
file.

Resolution: The default is family-specific, but you can customize it to fit your needs.

Some custom simulation resolutions may not work with your simulation library. For example,
simulation resolutions above 1 ps will cause errors if you are using ProASIC3 devices (the simulation
errors out because of an infinite zero-delay loop). Consult your simulation help for more information on
how to work with your simulation library and detect infinite zero-delay loops caused by high resolution
values.

Family Default Resolution
ProASIC3 1ps
IGLOO 1ps
SmartFusion and Fusion 1ps
SmartFusion2 1ps
IGLOO2 1ps
RTG4 1ps

Additional options: Text entered in this field is added to the vsim command.

Simulation Libraries

Verilog (or VHDL) library path - Enables you to choose the default library for your device, or to
specify your own library. Enter the full pathname of your own library to use it for simulation.

Restore Defaults: Restores factory settings.

Selecting a Stimulus File for Simulation

Before running simulation, you must associate a testbench. If you attempt to run simulation without an
associated testbench, the Libero SoC Project Manager asks you to associate a testbench or open ModelSim
without a testbench.

To associate a stimulus:

1.

Run simulation or in the Design Flow window under Verify Pre-Synthesized Design right-click
Simulate and choose Organize Input Files > Organize Stimulus Files. The Organize Stimulus Files
dialog box appears.

Associate your testbench(es):

In the Organize Stimulus Files dialog box, all the stimulus files in the current project appear in the
Source Files in the Project list box. Files already associated with the block appear in the Associated
Source Files list box.

In most cases you will only have one testbench associated with your block. However, if you want
simultaneous association of multiple testbench files for one simulation session, as in the case of
PCI cores, add multiple files to the Associated Source Files list.

To add a testbench: Select the testbench you want to associate with the block in the Source Files
in the Project list box and click Add to add it to the Associated Source Files list.
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To remove a testbench: To remove or change the file(s) in the Associated Source Files list box,
select the file(s) and click Remove.

To order testbenches: Use the up and down arrows to define the order you want the testbenches
compiled. The top level-entity should be at the bottom of the list.

3. When you are satisfied with the Associated Source Files list, click OK.

Selecting Additional Modules for Simulation
Libero SoC passes all the source files related to the top-level module to simulation .

If you need additional modules in simulation, in the Design Flow window right-click Simulate and choose
Organize Input Files > Organize Source Files. The Organize Files for Simulation dialog box appears.

Select the HDL modules you wish to add from the Simulation Files in the Project list and click Add to add
them to the Associated Stimulus Files list

Performing Functional Simulation

To perform functional simulation:

1. Create your testbench.

2. Right-click Simulate (in Design Flow window, Implement Design > Verify Post-Synthesis
Implementation > Simulate) and choose Organize Input Files > Organize Source Files from the
right-click menu.

In the Organize Files for Source dialog box, all the stimulus files in the current project appear in the
Source Files in the Project list box. Files already associated with the block appear in the Associated
Source Files list box.

In most cases you will only have one testbench associated with your block. However, if you want
simultaneous association of multiple testbench files for one simulation session, as in the case of
PCI cores, add multiple files to the Associated Source Files list.

To add a testbench: Select the testbench you want to associate with the block in the Source Files
in the Project list box and click Add to add it to the Associated Source Files list.

To remove a testbench: To remove or change the file(s) in the Associated Source Files list box,
select the file(s) and click Remove.

When you are satisfied with the Associated Simulation Files list, click OK.

4. To start ModelSim AE, right-click Simulate in the Design Hierarchy window and choose Open
Interactively.

ModelSim starts and compiles the appropriate source files. When the compilation completes, the
simulator runs for 1 us and the Wave window opens to display the simulation results.

5. Scroll in the Wave window to verify that the logic of your design functions as intended. Use the zoom
buttons to zoom in and out as necessary.

6. From the File menu, select Quit.

Performing DirectCore Functional Simulation

Libero SoC overwrites all the existing files of the Core when you import a DirectCore project (including
testbenches). Save copies of your project stimulus files with new names if you wish to keep them.

You must import a DirectCore BFM file into the Libero SoC in order to complete functional simulation (the
BFM is a stimulus file that you can edit to extend the testbench). VEC files are generated automatically from
the BFM when you run ModelSim.

The SoC Project Manager overwrites your BFM file if you re-import your project. Edit and save your BFM
outside the Libero SoC project to prevent losing your changes. After you re-import your DirectCore project,
you can import your modified BFM again.

To perform functional simulation of a DirectCore project:
1. Right-click a stitched module of the DirectCore project and select Set as root.
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2. To start ModelSim AE, right-click Simulate in the Design Hierarchy window and choose Open
Interactively.

ModelSim starts and compiles the appropriate source files. When the compilation completes, the
simulator runs for 1 us and the Wave window opens to display the simulation results.

3. Scroll in the Wave window to verify that the logic of your design functions as intended. Use the zoom
buttons to zoom in and out as necessary.

4.  From the File menu, select Quit.
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Libero SoC Constraint Management
(Enhanced Constraint Flow)

In the FPGA design world, constraint files are as important as design source files. Constraint files are used
throughout the FPGA design process to guide FPGA tools to achieve the timing and power requirements of
the design. For the synthesis step, SDC timing constraints set the performance goals whereas non-timing
FDC constraints guide the synthesis tool for optimization. For the Place-and-Route step, SDC timing
constraints guide the tool to achieve the timing requirements whereas Physical Design Constraints (PDC)
guide the tool for optimized placement and routing (Floorplanning). For Static Timing Analysis, SDC timing
constraints set the timing requirements and design-specific timing exceptions for static timing analysis.

Libero SoC provides the Constraint Manager as the cockpit to manage your design constraint needs. This is
a single centralized graphical interface for you to create, import, link, check, delete, edit design constraints
and associate the constraint files to design tools in the Libero SoC environment. The Constraint Manager
allows you to manage constraints for SynplifyPro synthesis, Libero SoC Place-and- Route and the
SmartTime Timing Analysis throughout the design process.

To enable the Constraint Manager in the Design Flow window, check the Enhanced Constraint Flow
checkbox in the pop-up window at the end of project creation.

Note: The Enhanced Constraint Flow option is available only for SmartFusion2, IGLOO2, and RTG4
families.

5| Mew Project Information @

-

Libero SoC v11.7 introduces an enhanced constraint flow aimed at simplifying the management of all constraints for your design:
* [0, timing, floor planning and netlist optimization constraints can be created, imported, edited, checked and organized in a single view.

* Tirning constraints can be entered using standard SDC format and the same set of constraints can be automatically applied to both Synopsys’
Synplify synthesis, Timing Driven Place and Route and Timing Verification.

m

® & newy SDC clock group constraint is also introduced and can be used to ease the specification of related and unrelated clodks.
* Tirning constraints for known hardware blocks and IPs can be derived automatically; examples of such constraints are:
© SERDES-EFCS, MSS/MPMS and internal oscillator clock sources
oFabric CCCs generated clocks
o Fabric CCCs clock sources
o CoreReset false paths
o CoreConfigP false paths, min and max delay constraints
Note that this first release of the enhanced constraint flow has the following limitations:
* The block flow is nat enabled

* The design separation methodology is not enabled i

Remember my choice and do not show me again, [Use Classic Constraink FIowﬂUse Enhanced Constraint Flow| ’
i

Figure 37 - New Project Information Dialog Box

Note: If you plan to always use the Enhanced Constraint Flow for your new projects and you don’t want to
be prompted to make a selection for Classic Constraint Flow versus Enhanced Constraint Flow every time
you create a new project, you may set your personal preferences in the Project > Preferences > Design
Flow dialog box as follows:

e Check the box Use Enhanced Constraint Flow when creating a new project.

e Uncheck the box Show Classic/Enhanced Constraint Flow choice dialog when creating a
new project.
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Invocation of Constraint Manager From the Design Flow Window

@ Preferences &Iﬂ

Software update

. Constraint flow
Log window
Startup Use enhanced constraint flow when creating a new project.
{F::gi:rccess [T] show dlassic/enchanced constraint flow choice dialog when creating a new project.
IP Cores Warn me when derived timing constraints generation override existing constraints (enhanced constraint flow).
Design Flow
Proxy Design flow rule chedks

Warn me when Firmware application must be recompiled because of hardware configuration changes.

Warn me when 1/0s are not all assigned and locked before programming data generation.

o ) [omm

Figure 38 - Project > Preferences > Design Flow Dialog

Invocation of Constraint Manager From the Design Flow Window

After project creation, double-click Manage Constraints in the Design Flow window to open the Constraint

Manager.

| Constraint Manager & X | Reports @ X | EMS_MDDR 2 X | M3_MDDR_top_derived_constraints.sdz. & X | =

(IJ’O Attributes Y/ Timing /" Floor Planner \/ Netlist Attributes D * Constraints Tab
[ Mew ] [ Impork ] [ Link ] [Edit with Constraint Editor |V] [ Check |v] lDerive Constraints] [ Help + )

—

" Svnthesis Place and Route Timing Verification h
constraintybA3_MDDR_top_derived_constraints.sdc =
constrainthusersdc ] Constrajints
D2 orkhConst_sourcelrmytiming 2. sdc [ .
constraintyryuserlsde File Order
M

|

File and Tool Association

Figure 39 - Constraint Manager
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Libero SoC Design Flow

The Constraint Manager is Libero SoC's single centralized Graphical User Interface for managing
constraints files in the design flow.

Create Testbench .
Create Design

Constraint
L 4
) Manager
- Pre-Synthesis
Simulation Pre-Synthesis constraints
I I‘ 4 Derived Constraints SDC
mplement
Testbench - ‘ ”ferl-sc'c

R | | Sunthesize *, MNetlist Attributes FDC/NDC
| Post-Synthesis | -

s | Simulation |< oo Place & Route Constraints
| Optional . ;
L :_ E’_ " _]'_ | | S — +‘—‘—__ Derlveifé:.r;s:;ilnts sDC
__________ . | )
| Post-layout | /0 PDC

!-I Simulation Sttt Tttt Floor Planning PDC

Optional | iy Timi
'————{—p———}——~ | Mo +\ ITiming Verification Constraints
Derived Constraints SDC
user3.sdc
A J

Program and Debug Design

Generate Bitstream
PFrogram Device
SmartDebug

k J

Handoff for Firmware Dev.

Handoff for Production
Security Options

Handoff for Debugging

Figure 40 - Constraint Manager in Libero SoC Design Flow

Synthesis Constraints

The Constraint Manager manages these synthesis constraints and passes them to SynplifyPro:
e Synplify Netlist Constraint File (*.fdc)
e Compile Netlist Constraint File (*.ndc)
e SDC Timing Constraints (*.sdc)
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e Derived Timing Constraints (*.sdc)

Synplify Netlist Constraints (*.fdc)

These are non-timing constraints that help SynplifyPro optimize the netlist. From the Constraint Manager
Netlist Attribute tab import (Netlist Attributes > Import) an existing FDC file or create a new FDC file in the
Text Editor (Netlist Attributes > New > Create New Synplify Netlist Constraint). After the FDC file is
created or imported, click the checkbox under synthesis to associate the FDC file with Synthesis.

Compile Netlist Constraints (*.ndc)

These are non-timing constraints that help Libero SoC optimize the netlist by combining 1/Os with registers.

1/0s are combined with a register to achieve better clock-to-out or input-to-clock timing. From the Constraint
Manager Netlist Attribute tab import (Netlist Attributes > Import) an existing NDC file or create a new NDC
file in the Text Editor (Netlist Attributes > New > Create New Compile Netlist Constraint). After the NDC
file is created or imported, click the checkbox under synthesis to associate the NDC file with Synthesis.

SDC Timing Constraints (*.sdc)

These are timing constraints to guide SynplifyPro to optimize the netlist to meet the timing requirements of
the design. From the Constraint Manager Timing tab, import (Timing > Import) or create in the Text Editor
(Timing > New) a new SDC file. After the SDC file is created or imported, click the checkbox under
synthesis to associate the SDC file with Synthesis.

After the synthesis step, you may click Edit with Constraint Editor > Edit Synthesis Constraints to open
the Timing Constraint Editor to edit existing constraints or add new SDC constraints.

Derived Timing Constraints (*.sdc)

These are timing constraints LiberoSoC generates for IP cores used in your design. These IP cores,
available in the Catalog, are family/device-dependent. Once they are configured, generated and instantiated
in the design, the Constraint Manager can generate SDC timing constraints based on the configuration of
the IP core and the component SDC. From the Constraint Manager Timing tab, click Derive Constraints to
generate the Derived Timing Constraints (*.sdc). Click the *derived_constraints.sdc file to associate it with
synthesis.

Place and Route Constraints

The Constraint Manager manages these constraints for the Place-and-Route step:
e |/O PDC Constraints (*io.pdc)
¢ Floorplanning PDC Constraints (*fp.pdc)
e Timing SDC constraint file (*.sdc)

/O PDC Constraints

These are /O Physical Design Constraints in an *io.pdc file. From the Constraint Manager 1/O Attribute tab,
you may import (I/O Attributes > Import) or create in the Text Editor (I/O Attributes > New) an *io.pdc file.

Click the checkbox under Place and Route to associate the file with Place and Route.

Floorplanning PDC Constraints

These are floorplanning Physical Design Constraints in a *fp.pdc file. From the Constraint Manager Floor
Planner tab, you may import (Floor Planner > Import) or create in the Text Editor (Floor Planner > New) a
*fp.pdc file. Click the checkbox under Place and Route to associate the file with Place and Route.

Timing SDC Constraint file (*.sdc)

These are timing constraint SDC files for Timing-driven Place and Route. From the Constraint Manager
Timing tab, you may import (Timing > Import) or create in the Text Editor (Timing > New) a timing SDC
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file. Click the checkbox under Place and Route to associate the SDC file with Place and Route. This file is
passed to Timing-driven Place and Route (Place and Route > Configure Options > Timing Driven).

Timing Verifications Constraints

The Constraint Manager manages the SDC timing constraints for Libero SoC’s SmartTime, which is a
Timing Verifications/Static Timing analysis tool. SDC timing constraints provide the timing requirements (e.g.
create_clock and create_generated_clock) and design-specific timing exceptions (e.g. set_false_path and
set_multicycle_path) for Timing Analysis.

From the Constraint Manager Timing tab, you may import (Timing > Import) or create in the Text Editor
(Timing > New) a SDC timing file. Click the checkbox under Timing Verifications to associate the SDC
timing constraints file with Timing Verifications.

Note: You may have the same set of SDC Timing Constraints for Synthesis, Place and Route and Timing
Verifications to start with in the first iteration of the design process. However, very often and particularly
when the design is not meeting timing requirements you may find it useful in subsequent iterations to have
different sets of Timing SDC files associated with different tools. Take for example; you may want to
change/modify the set of SDC timing constrains for Synthesis or Place and Route to guide the tool to focus
on a few critical paths. The set of SDC timing constraints associated with Timing Verifications can remain
unchanged.

The Constraint Manager lets you associate/dis-associate the constraint files with the different tools with a
mouse click.

Constraint Manager Components

The Constraint Manager has four tabs, each corresponding to a constraint type that Libero SoC supports:
e 1/O Attributes
e Timing
e Floor Planner
e Netlist Attribute
Clicking the tabs displays the constraint file of that type managed in the Libero SoC project.

Constraint File and Tool Association

Each constraint file can be associated/dis-associated with a design tool by checking and unchecking the
checkbox corresponding to the tool and the constraint file. When associated with a tool, the constraint file is
passed to the tool for processing.

(110 Attributes \/ Tening '\/ Floor Planner 1/ Nefist Attributes |

New impart Link Edit with Constraint Editor |»| | Check - |Desive Constraints Help + |4
Synthesis Place and Route  Timing Verification
constraint\usersde [ Target ] S i 4
D:\2Werk'\ Const_source'mytiming2.sdc v 7

Figure 41 - Constraint File and Tool Association

Note: Libero SoC'’s Design Flow window displays the state the tool is in. A green check mark V indicates

successful completion. A warning icon ! indicates invalidation of the state because the input files for the
tool have changed since the last successful run. Association of a new constraint file with a tool or dis-
association of an existing constraint file with a tool invalidates the state of the tool with which the constraint
file is associated.

All Constraint files except Netlist Attributes can be opened, read and edited by Interactive Tools invoked
from the Constraint Manager directly. The Interactive Tools are:
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User Actions on Constraint File

e |/O Editor
e Chip Planner
e Constraint Editor

The file type, file extension, location, tool association and Interactive Tool (for editing) of the constraints are
listed below.

Constraint | Constraint | Location inside Project | Associated Interactive

Type File with Design Tool (For
Extension Tool Editing)
1/0 Attributes | PDC (*.pdc) Place and I/0O Editor
<proj>\constraints\io\*.pdc | Route
PDC (*.pdc) Place and Chip
Floorplanning <proj>\constraints\fp\*.pdc | Route Planner
Timing SDC (*.sdc) | <proj>\constraints\*.sdc Synthesis, Constraint
Place and Editor
Route, Timing
Verification
Netlist FDC (*.fdc) | <proj>\constraints\*.fdc Synthesis n/a
Attributes
NDC <proj>\constraints\*.ndc Synthesis n/a
(*.ndc)

User Actions on Constraint File

Right-click a Constraint File and dropdown menu items appear:

e Set/Unset as Target — Set/Unset a constraint file as Target. A constraint file, when set as target,
receives and stores new constraints from the Interactive Tools: I/O Editor, Chip Planner, and
Constraint Editor. When a constraint is added, and then saved in the Interactive Tool, the constraint
file set as target is updated to store the new constraints added in the Interactive Tool. When no
constraint file is associated with a tool or no constraint file is set as target, the Constraint Manager
creates a new constraint file (user.sdc or user.pdc) to store the newly-added constraints from the
Interactive Tool and set the new constraint file as Target.

Note: Netlist Attribute constraint (*.fdc and *.ndc) file cannot be Set as Target. Only SDC (*.sdc)
and PDC (*.pdc) files can be Set as Target.

e Open in Text Editor — Opens the selected Constraint File in Libero SoC’s Text Editor for Editing.

e Clone — Save the selected constraint file with a new name. The original file remains intact.

¢ Rename — Rename the selected constraint file to a new name. The original file is deleted.

e Copy File Path — Copy the file path to the clipboard.

e Delete from Project and Disk — Delete the file physically from Disk and Project.

Note: Deleting a constraint file associated with a tool invalidates the tool state in the Design Flow
Window.

Note: Using the Text Editor to change a constraint file associated with a tool invalidates the tool
state in the Design Flow Window.

Derive Constraints in Timing Tab

The Constraint Manager can generate timing constraints for IP cores used in your design. These IP cores,
available in the Catalog, are family/device-dependent. Once they are configured, generated and instantiated
in your design, the Constraint Manager can generate SDC timing constraints based on the configuration of
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the IP core and the component SDC. A typical example of an IP core for which the Constraint Manager can
generate SDC timing constraints is the IP core for Clock Conditioning Circuitry (CCC).

To generate SDC timing constraints for IP cores:

1. Configure and generate the IP Core.

2. From the Constraint Manager’s Timing tab, click Derive Constraints (Constraint Manager > Timing >
Derive Constraints).
The Constraint Manager generates the <root>_derived_constraints.sdc file and places it in the Timing
Tab along with other user SDC constraint file.
3. When prompted for a Yes or No on whether or not you want the Constraint Manager to
automatically associate the derived SDC file to Synthesis, Place and Route, and Timing Verification,
click Yes to accept automatic association or No and then check or uncheck the appropriate checkbox
for tool association.
Note: Microsemi recommends the <root>_derived_constraints.sdc be always associated with all three tools:
Synthesis, Place and Route, and Verify Timing. Before running SynplifyPro Synthesis, associate the
<root>_derived_constraints.sdc file with Synthesis and Place and Route. This will ensure that the design
objects (such as nets and cells) in the <root>_derived_constraints.sdc file are preserved during the
synthesis step and the subsequent Place and Route step will not error out because of design object
mismatches between the post-synthesis netlist and the <root>_derived_constraints.sdc file.

Note: Full hierarchical path names are used to identify design objects in the generated SDC file.

Note: The Derive Constraints button is available for HDL-based, SmartDesign-based, and System Builder-
based design flows. It is not available if the design source is EDIF/EDN.

Create New Constraints

From the Constraint Manager, create new constraints in one of two ways:
e Use the Text Editor
e Use Libero SoC'’s Interactive Tools

To create new constraints from the Constraint Manager using the Text Editor:
1. Select the Tab that corresponds to the type of constraint you want to create.
2. Click New.
3. When prompted, enter a file name to store the new constraint.
4. Enter the constraint in the Text Editor.
5. Click OK.
The Constraint file is saved and visible in the Constraint Manager in the tab you select:
e |/O Attributes constraint file (<proj>\io\*.pdc) in the 1/O Attributes tab
e Floorplanning constraints (<proj>\fp\*.pdc) in the Floor Planner tab
e Timing constraints (<proj>\constraints\*.sdc) in the Timing tab
6. (Optional) Double-click the constraint file in the Constraint Manager to open and add more constraints
to the file.
To create new constraints from the Constraint Manager using Interactive Tools:

Note: Netlist Attribute constraints cannot be created by an Interactive Tool. Netlist Attribute files can only be
created with a Text Editor.

Note: Except for timing constraints for Synthesis, the design needs to be in the post-synthesis state to
enable editing/creation of new constraints by the Interactive Tool.

Note: The *.pdc or *.sdc file the Constraint Manager creates is marked [Target]. This denotes that it is the
target file. A target file receives and stores new constraints from the Interactive Tool. When you have
multiple constraint files of the same type, you may select any one of them as target. When there are multiple
constraint files but none of them is set as target, or there are zero constraint files, Libero SoC creates a hew
file and set it as target to receive and store the new constraints created by the Interactive Tools.
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Constraint File Order

Select the Tab that corresponds to the type of constraint you want to create.

Click Edit to open the Interactive Tools. The Interactive Tool that Libero SoC opens varies with the
constraint type:

e |/O Editor to edit/create 1/O Attribute Constraints
e Chip Planner to edit/create Floorplanning constraints
e Constraint Editor to edit/create Timing Constraints
3. Create the Constraints in the Interactive Tool. Click Commit and Save.
4. Check that Libero SoC creates these file to store the new constraints:
e Constraints\io\user.pdc file when /O constraints are added in 1/0 Editor.
e Constraints\fp\user.pdc file when floorplanning constraints are added in Chip Planner.
e Constraints\user.sdc file when Timing Constraints are added in Constraint Editor

Constraint File Order

When there are multiple constraint files of the same type associated with the same tool, use the Up and
Down arrow to arrange the order the constraint files are passed to the associated tool. Constraint file order
is important when there is a dependency between constraints files. When a floorplanning PDC file assigns a
macro to a region, the region must first be created and defined. If the PDC command for region creation and
macro assignment are in different PDC files, the order of the two PDC files is critical.

1. To move a constraint file up, select the file and click the Up arrow.
2. To move a constraint file down, select the file and click the Down arrow.

1/0 Attributes Y/ Timing /" Floor Flanner "\ Netlist Attributes \

I Mew I I Import I I Link I lEditwiih Constraint Editor VI I Check VI lDerive Conshaints] I Help +
Synthesis Place and Route  Timing Verification | Mave U_p

constraint\usersdc = B

D\ 2Workh\Const_source\mytiming2.sdc ] ]

constraint\myuserl .sdc [ [ ]

Figure 42 - Move constraint file Up or Down

Note: Changing the order of the constraint files associated with the same tool invalidates the state of that
tool.

Import a Constraint File

Use the Constraint Manager to import a constraint file into the Libero SoC project. When a constraint file is
imported, a local copy of the constraint file is created in the Libero Project.

To import a constraint file:

1. Click the Tab corresponding to the type of constraint file you want to import.
Click Import.

2
3. Navigate to the location of the constraint file.
4

Select the constraint file and click Open. A copy of the file is created and appears in Constraint
Manager in the tab you have selected.

Link a Constraint File

Use the Constraint Manager to link a constraint file into the Libero SoC project. When a constraint file is

linked, a file link rather than a copy is created from the Libero project to a file physically located and
maintained outside the Libero SoC project.
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To link a constraint file:

1. Click the Tab corresponding to the type of constraint file you want to link.
Click Link.
Navigate to the location of the constraint file you want to link to.

Select the constraint file and click Open. A link of the file is created and appears in Constraint
Manager under the tab you have selected. The full path location of the file (outside the Libero SoC
project) is displayed.

L b

Check a Constraint File

Use the Constraint Manager to check a constraint file.

To check a constraint file:
1. Select the tab for the constraint type to check.
2. Click Check.

Note: I/O constraints, Floorplanning constraints, Timing constraints, and Netlist Attributes can be checked
only when the design is in the proper state. A pop-up message appears when the check is made and the
design state is not proper for checking.

%] Information ﬁ

{o} Please run 'Synthesize' before executing Check Operation

- s

All constraint files associated with the tool are checked. Files not associated with a tool are not checked.
For Timing Constraints, select from the Check dropdown menu one of the following:

e Check Synthesis Constraints

e Check Place and Route Constraints

e Check Timing Verification Constraints
"T/0 Attributes \/ Timing "\/ Fleor Planner \/ Nefist Attributes \

[ New ] | Import J I Link. | lEditwith Constraint Editor _'] I Check =v] [Derive Canstraims] ‘ Help ] +
Synthesis Check Synthesis Constraints i

constraint\M3_MDDR_top_derived_constraints.sdc Check Place And Route COHStfﬂ‘”tk |

constraint\user.sdc |

Check Timing Verification Constrai
=T

1EEE
[

constraint\mytiming.sdc
constraint\mytiming2.sdc [Target]
censtraint\sdfsadf.sde

E[E[c)
OEE |
[l

IEl

Figure 43 - Check Constraints
Check Synthesis Constraints checks only the constraint files associated with the Synthesis.
Check Place and Route Constraints checks only the constraint files associated with Place and Route
Check Timing Verification Constraints checks only the Constraint Files associated with Timing
Verification.
For the constraint files and tool association shown in the SDC file and Tool Association Figure below:
e Check Synthesis Constraints checks the following files:

e M3_MDDR_top_derived_constraints.sdc

e user.sdc

e mytiming2.sdc
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Check a Constraint File

e Check Place and Route Constraints checks the following files:
e M3_MDDR_top_derived_constraints.sdc
e mytiming.sdc
e mytiming2.sdc

e Check Timing Verification Constraints checks the following files:
e M3_MDDR_top_derived_constraints.sdc
e user.sdc
e mytiming.sdc
e mytiming2.sdc

Note: sdfsadf.sdc Constraint File is not checked because it is not associated with any tool.

| StartPage @ X Constraint Manager @ X |
{1J0 Attributes /" Timing \/Floor Planner \/”Netiist Attributes \

4l

[ Mew ] [ Import ] l Link ] [Edlt with Constraint Editor 'V] [ Check VI [Dernre Cnnstralms] [ Help +
Synthesis Place and Route  Timing Verification

constraint\M3_MDDR_top_derived_constraints.sdec & & (i)

constraintiuser.sdc i) | el

constraint\rytiming.sdec =] = £l

constraint\mytiming2.sdc [ Target] il = ]

constraint\sdfsadf.sdc ] & ]

Figure 44 - Timing Constraints SDC file and Tool Association
When a constraint file is checked, the Constraint Manager:

e Checks the SDC or PDC syntax.

e Compares the design objects (pins, cells, nets, ports) in the constraint file versus the design objects in
the netlist (RTL or post-layout ADL netlist). Any discrepancy (e.g. constraints on a design object which
does not exist in the netlist) are flagged as errors and reported in the *.log file or message window.

Check Result

If the check is successful, this message pops up.

5| Information ﬁ

:I Chedking of Timing constraints associated with Timing Verification is successful,

Figure 45 - Check Successful Message
If the check fails, this error message pops up.

ZEI Error [ﬂ_hj

Figure 46 - Check Fails Message
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Constraint Check for Required Netlist Check Result Details
Type Tools Design State | Used for In
Before Design
Checks Objects
Checks
110 Place and Post- ADL Netlist | Libero Message
Constraints Route Synthesis Window
Floorplanning | Place and Post- ADL Netlist | Libero Message
Constraints Route Synthesis Window
Timing Synthesis Pre- RTL Netlist
Constraints Synthesis synthesis_sdc_check.log
Place and Post- ADL Netlist | placer_sdc_check.log
Route Synthesis
Timing Post- ADL Netlist | timing_sdc_check.log
Verifications | Synthesis
Netlist Synthesis Pre- RTL Netlist | *cck.srr file
Attributes Synthesis
(*.fdc)
Netlist Synthesis Pre- RTL Netlist | Libero Log Window
Attributes Synthesis
(*.ndc)

Edit a Constraint File

The Edit button in the Constraint Manager allows you to:

e Create new constraint files. See To create new constraints from the Constraint Manager using the Text
Editor for details.

o Edit existing constraint files.
To edit a constraint file

Note: Netlist Attributes cannot be edited by an Interactive Tool. Use the Text Editor to edit the Netlist
Attribute constraint (*.fdc and *.ndc) files.

1. Select the tab for the constraint type to edit. An Interactive Tool is opened to make the edits.
2. Click Edit.

e All constraint files associated with the tool are edited. Files not associated with the tool are
not edited.

e When a constraint file is edited, the constraints in the file are read into the Interactive Tool.
e Different Interactive Tools are used to edit different constraints/different files:

e |/O Editor to edit I/O Attributes (<proj>\io\*.pdc). For details, refer to the I/O Editor in
Libero SoC Online Help.

e Chip Planner to edit Floorplanning Constraints (<proj>\fp\*.pdc). For details, refer to the
Chip Planner User Guide (Chip Planner > Help > User Guide)
e Constraint Editor to edit Timing Constraints (constraints\*.sdc). For details, refer to the
Constraint Editor User Guide (Constraint Editor > Help > User Guide)
Note: I/O constraints, Floorplanning constraints, Timing constraints can be edited only when the design is in
the proper state. A message pops up if the file is edited when the design state is not proper for edits. If, for
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Edit a Constraint File

example, you open the Constraints Editor (Constraint Manager > Edit) to edit timing constraints when the
design state is not post-synthesis, a pop-up message appears.

5. Information P

:] Flease run 'Synthesize' before executing Edit Operation

Figure 47 - Pop-up Message

3. For Timing Constraints, click one of the following to edit from the Edit with Constraint Editor dropdown
menu.

e Edit Synthesis Constraints
e Edit Place and Route Constraints
e Edit Timing Verification Constraints

| Repors @ % | strtpage & x | ConstraintManager & X | usersdc @ X | testfdofde &% | M3MDDR_topcckst & X | S
1/0 Attributes / Timing \/”Floor Planner_\/ Netiist Attributes \
[ Mew ] [ Import ] [ Link ] [Editw\ﬁﬂ Constraint Editor VJ [ Check V] [Derive Conshaims] [ Help ] +
Edit Synthesis Constraints Timing Verification
constraint\user.sdc [ Target] Edit Place And Route Constraints
D:A2Work\ Const_source\mytiming2.sdc Edit Timing Verification Constraints

Figure 48 - Edit Dropdown Menu

For the constraint files and tool association shown in the Timing Constraint File and Tool
Association below:

e Edit Synthesis Constraints reads the following files into the Constraint Editor:
e user.sdc
e myuserl.sdc
e Check Place and Route Constraints reads the following files into the Constraint Editor:
e user.sdc
e mytiming2.sdc
e myuserl.sdc
e Check Timing Verification Constraints reads the following files into the Constraint Editor:
e user.sdc
e mytiming2.sdc
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10 Attributes }/ Timing \/ Floor Planner_\/” Neflist Attributes \

[ Mew ] [ Import ] [ Link ] [Editwiih Constraint Editor V] [ Check V] [Derive Conshainis] [ Help +
Synthesis Place and Route  Timing Verification

constraintusersdc

D\ 2Work\Const_source\mytiming2.sdc =

constraint\myuserl.sdc 0o

Figure 49 - Timing Constraint File and Tool Association
4. Edit the constraint in the Interactive Tool, save and exit.
5. The edited constraint is written back to the original constraint file when the tool exits.

Refer to the Constraint Editor User’s Guide (Help > Constraint Editor User’s Guide) for details on how to
enter/modify timing constraints.

Note: When a constraint file is edited inside an Interactive Tool, the Constraint Manager is disabled until the
Interactive Tool is closed.

Note: Making changes to a constraint file invalidates the state of the tool with which the constraint file is
associated. For instance, if Place and Route has successfully completed with user.sdc as the associated
constraint file, then making changes to user.sdc invalidates Place and Route. The green checkmark
(denoting successful completion) next to Place and Route turns into a warning icon when the tool is

invalidated.
v = Synthesize
4 | Verify Post-Synthesis Implementation
. Simulate
*L| Configure Flash*Freeze
i ﬁ:; Place and Route

4 | Verify Post Layout Implementation
*L| Generate Back Annotated Files
. Simulate
(4 Verify Timing
ﬁl Werify Power

Figure 50 - Place and Route Invalidation

Timing Constraints Editor

The Timing Constraints Editor enables you to create, view, and edit timing constraints. This editor includes
powerful visual dialogs that guide you toward capturing your timing requirements and timing exceptions
quickly and correctly.
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Timing Constraints Editor
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. _— .
| B constraints€ ditos - [Canstraints Editar] S el= |}
3 o x
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Constraints Edter
# Constraints
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% Clock -
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Figure 51 - Constraints Editor
The Constraints Editor window is divided into a Constraint Browser, Constraint List, and a Constraint Adder.

Constraints Browser
The Constraint Browser categorizes constraints based on three types of Constraints:

e Requirements — General constraints to meet the design’s timing requirements and specifications.
Examples are clock constraints and generated clock constraints.

e Exceptions — Constraints on certain timing paths for special considerations by SmartTime. Examples
are false path constraints and multicycle path constraints.

e Advanced — Special timing constraints such as clock latency and clock groups

Constraints List

This is a spreadsheet-like list of the constraints with detailed values and parameters of the constraint

displayed in individual cells. You may click on individual cells of the spreadsheet to change the values of the
constraint parameters.

Constraints Adder

This is the first row of the spreadsheet-like constraint list. There are 2 ways of adding a constraint from this
row. User can right click on the row, and select Add Constraint to add a constraint of the same type to the
Constraint List. This method will invoke the specific add constraint dialog.

Alternatively, user can select a cell by clicking in it. Then follow by double-clicking and start typing text. This
method of creating a constraint is targeted at the experienced user who knows the design well, and need not
rely on the dialog box for guidance.

You can perform the following tasks in the Constraints View:
e Select a constraint type from the Constraint Browser and create or edit the constraint.
e Add a new constraint and check the syntax.
e Right-click a constraint in the Constraints List to edit or delete.
e Use the first row to create a constraint (as described above), and add it to the main table (list)
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Constraint Icons

Across the top of the Constraint Editor is a list of icons you can click to add constraints. Tooltips are
available to identify the constraints.

Icon Name

Add Clock Constraint

Add Generated Clock Constraint

Add Input Delay Constraint

Add Output Delay Constraint

Add Maximum Delay Constraint

Add Minimum Delay Constraint

Add Multicycle Path Constraint

.

Add False Path Constraint

-

Add Disable Timing Constraint

Add Clock Source Latency

g

3

Add Clock to Clock Uncertainty

106 Libero SoC User's Guide



NOTE: Links and cross-references in this PDF file may point to external files and generate an error
when clicked. View the online help included with software to enable all linked content.

Timing Constraints Editor

Adding Constraints

The Constraints Editor provides four ways to add Constraints. The Add Constraints dialog box appears
when you add constraints in one of the following four ways:

e Click the Add Constraint icon. Example: Click to add False Path Constraints.

¢ From the Constraints Browser, choose the type of Constraints to add. Example: False Path

B e e o~ =M 30w

ks B

| Sonitraints
- Regumerments I Synbas From Throwgh
| * Clock
Genented Clack =
Tnput Delay |2 L ligat_pins { QSYCK 1]
Output Deluy
External Check
Clock To Out
|4 Exeptions V
¥ Mux Delay
Min Delay
M e
| ‘H!.M' Jye— -
| Advanced | Add False Path constraint |
Disabsle Timing :

1| Chck within this sow to add a constrant

']['mcqsl:-l b s

e Choose False Path from the Constraints drop-down menu (Constraints > False Path).
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Figure 52 - Constraints Menu — False Path

¢ Right-click the first row and choose Add False Path Constraint.
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Figure 53 - Add False Path Constraint
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See Also
Set Clock Constraints

Set Generated Clock Constraints
Set Input Delay Constraints
Set Output Delay Constraints

Set External Check Constraints

Set Clock to Out Constraints

Set False Path Constraints

Set Multicycle Path Constraints

Set Minimum Delay Constraints

Set Maximum Delay Constraints

Set Disable Timing Constraint

Set Clock to Clock Uncertainty Constraint
Set Clock Source Latency Constraint

Set Clock Groups Constraint

Set Clock Constraints

Adding a clock constraint 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 set a clock constraint, open the Create Clock Constraint dialog box in one of the following four ways:
e From the Constraints Browser, choose Clock.
An
e Double-click the Add Clock Constraint icon
e Choose Clock from the Constraints drop-down menu (Constraints > Clock).

¢ Right-click the first row or any other row (if they exist) in the Clock Constraints Table and choose Add
Clock Constraint.

The Create Clock Constraint dialog box appears.

%] Create Clock Constraint M

Clock Name : Clock Source : - Q

#—— Offcet: ———wfe— Dutycyde: ——p|
0.000 ns 50.0000 %

Comment :

[ heo oo [ cane

Figure 54 - Create Clock Constraint Dialog Box
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Clock Name
Specifies the name of the clock constraint.
Clock Source

Select the pin to use as clock source. You can click the Browse button to display the Select Source Pins for
Clock Constraint Dialog Box.

. .
] Select Source Pins for Clock Constraint lﬂﬁ

Spedify pins :- @ by explidtlist () by keyword and wildcard
Available Pins: Assigned Pins:
- laa
;
] R |
£l = L
Filter available pins : Help ]
Pin Type : (Input Ports = N )
. —]Hter Cancel

Figure 55 - Select Source Pin for Clock Constraint Dialog Box
The Pin Type options are:
e Input Ports
e All Pins
e All Nets

Use the Select Source Pin for Clock Constraint dialog box to display a list of source pins from which you can
choose. By default, it displays the Input Ports of the design.

To choose other pin types in the design as clock source pins, click the drop-down and choose Input Ports,
All Pins, or All Nets. To display a subset of the displayed clock source pins, you can create and apply a
filter. The default filter is * (wild-card for all).

Click OK to save these dialog box settings.

Period/Frequency

Specifies the Period in nanoseconds (ns) or Frequency in MegaHertz (MHz). When you edit the period, the
tool automatically updates the frequency value and vice versa. The frequency must be a positive real
number. Accuracy is up to 3 decimal places.

Starting Clock Edge Selector

Click the Up or Down arrow to use the rising or falling edge as the starting edge for the created clock.
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Offset
Indicates the shift (in nanoseconds) of the first clock edge with respect to instant zero common to all clocks
in the design.
The offset value must be a positive real number. Accuracy is up to 2 decimal places. Default value is 0.
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%.
Comment

Enter a single line of text that describes the clock constraints purpose.

See Also
create clock (SDC)

Set Generated Clock Constraints

Use the generated clock constraint 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 set a generated clock constraint, open the Create Generated Clock Constraint dialog box in one of the
following four ways:

e From the Constraints Browser, choose Generated Clock.

¢ Double-click the Add Generated Clock Constraint icon
e Choose Generated Clock from the Constraints drop-down menu (Constraints > Generated Clock).

¢ Right-click any row in the Generated Clock Constraints Table and choose Add Generated Clock
Constraint.

The Create Generated Clock Constraint dialog box appears.
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Figure 56 - Create Generated Clock Constraint Dialog Box

Clock Pin

Select a Clock Pin to use as the generated clock source. To display a list of the available generated clock
source pins, click the Browse button. The Select Generated Clock Source dialog box appears.
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Figure 57 - Select Generated Clock Source Dialog Box
The Pin Type options for Generated Clock Source are:
e Output Ports
e All Register Output Pins
e AllPins
e All Nets
Click OK to save the dialog box settings.
Modify the Clock Name if necessary.
Reference Pin

Specify a Clock Reference. To display the list of available clock reference pins, click the Browse button. The
Select Generated Clock Reference dialog box appears.
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Figure 58 - Select Generated Clock Reference Dialog Box
The Pin Type options for Generated Clock Reference are:
e Input Ports
e All Pins
Click OK to save the dialog box settings.

Generated Clock Name

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

Generated Frequency
Specify the values to calculate the generated frequency: a multiplication factor and/or division factor (must
be positive integers) is applied to the reference clock to compute the generated clock.

Generated Waveform
Specify whether the generated waveform is the same or inverted with respect to the reference waveform.
Click OK.

Phase
This field is primarily used to report the information captured from the CCC configuration process, and when
constraint is auto-generated. Meaningful phase values are: 0, 45, 90, 135, 180, 225, 270, and 315. This field

is used to report the information captured from the CCC configuration process, and when the constraint is
auto-generated.

PLL Output
This field refers to the CCC GL0/1/2/3 output that is fed back to the PLL (in the CCC). This field is primarily

used to report the information captured from the CCC configuration process, and when constraint is auto-
generated.

PLL Feedback
This field refers to the manner in which the GL/0/1/2/3 output signal of the CCC is connected to the PLL's

FBCLK input. This field is primarily used to report the information captured from the CCC configuration
process, and when constraint is auto-generated.

Comment
Enter a single line of text that describes the generated clock constraints purpose.

114 Libero SoC User's Guide



NOTE: Links and cross-references in this PDF file may point to external files and generate an error
when clicked. View the online help included with software to enable all linked content.

See Also

create _generated_clock (SDC)
Specifying Generated Clock Constraints
Select Generated Clock Source

Set an Input Delay Constraint

& Microsemi

Timing Constraints Editor

Use the input delay constraint to define the arrival time of an input relative to a clock.
To specify an input delay constraint, open the Add Input Delay Constraint dialog box in one of the following

four ways:
e From the Constraints Browser, choose Input Delay.

e Double-click the Add Input Delay Constraint icon =

e Choose Input Delay from the Constraints drop-down menu (Constraints > Input Delay).

¢ Right-click any row in the Input Delay Constraints Table and choose Add Input Delay Constraint.

The Add Input Delay Constraint dialog box appears.

8| Add Input Delay Constraint

Ingpuk Pork:

EPGA

Clock Hame = T T

Use same value for min and max
Macdmum Delay: s |‘
|\
Minimum Delay:

reo | [oc [ conce |

Figure 59 - Add Input Delay Constraint Dialog Box
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The Input Delay Dialog Box 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.
Input Port

Specify the Input Port or click the browse button next to Input Port to display the Select Ports for Input Delay

dialog box. You can select multiple input ports on which to apply the input delay constraint.

F - ™
# | Select Ports for Input Delay | 2 S

Spedfy pins :- @ by explit list by keyword and wildcard

Available Pins: Assigned Pins:
. ol A ]

CLE [ Add al ]
CLKO_PAD —

b [ Remove ]
b

b[0] | Remove Al |

A

Filter available pins : 2 ;‘*Eb “|
Patype: [inputPorts — R —r—

Figure 60 - Select Ports for Input Delay Dialog Box

There is only 1 Pin Type available for Input Delay: Input Ports.
Clock Name

Specifies the clock reference to which the specified input delay is based.
Clock edge

Select rising or falling as the launching edge of the clock.
Use same value for 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

Enter a one-line comment for this constraint.

See Also
set_input_delay (SDC)

Set an Output Delay Constraint

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

To specify an output delay constraint, open the Add Output Delay Constraint Dialog box in one of the

following four ways:
e From the Constraints Browser, choose Output Delay.

e Double-click the Add Output Delay Constraint icon
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e Choose Output Delay from the Constraints drop-down menu (Constraints > Output Delay).
¢ Right-click any row in the Output Delay Constraints Table and choose Add Output Delay Constraint.

The Add Output Delay Constraint dialog box appears.

s

1] Add Output Delay Constraint

FCCC_1jGl2 v

FF2

S| /

Mandimum Delay: ns

Miriirmim Delay: ns

Figure 61 - Add Output Delay Constraint Dialog Box

The Output Delay dialog box enables you to enter an output delay constraint by specifying the timing budget
outside the FPGA. You can enter the Maximum Delay, the Minimum Delay, or both.

Enter the name of the Output Port or click the browse button to display the Select Ports for Output Delay

dialog box.
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Figure 62 - Output Delay Dialog Box
There is only 1 Pin Type available for Output Delay: Output Ports
Output Port

Specifies a list of output ports in the current design to which the constraint is assigned. You can select
multiple output ports to apply the output delay constraints.

Clock Name
Specifies the clock reference to which the specified output delay is related.
Clock edge Selector
Use the Up or Down arrow to select the rising or falling edge as the launching edge of the clock.
Use Same Value for Min and Max
Check this checkbox to use the same delay value for Min and Max delay.
Maximum Delay

Specifies the delay in nanoseconds 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 in nanoseconds 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
Enter a one-line comment for the constraint.
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See Also
set _output delay (SDC)

Set an External Check Constraint
Use the Add External Check Constraint to specify the timing budget inside the FPGA.
To specify an External Check constraint, open the Add External Check Constraint dialog box in one of the
following three ways:
e From the Constraints Browser, choose External Check.
e Choose External Check from the Constraints drop-down menu (Constraints > External Check).
¢ Right-click any row in the External Check Constraints Table and choose Add External Check
Constraint.

The Add External Check Constraint dialog box appears.

[ 571 Add Extemal Check Constraint B~
F1 b FF2
=D 2 =a
I—}
Chock Mame: FPGA
Clock Hame T /T
| |
Haodd ns Salup: s
| ||
]
s pmﬂiﬂl} Data(i)
Commesnt =
| Hep .-I Ok [ Cancel
Figure 63 - Add External Check Constraint Dialog Box
Input Port

Specify the Input Port or click the browse button next to Input Port to display the Select Ports for External
Check dialog box. You can select multiple input ports on which to apply the External Check constraint.
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Figure 64 - Select Ports for External Check Dialog Box

Clock Name

Specifies the clock reference to which the specified External Check is related.
Hold

Specifies the external hold time requirement in nanoseconds for the specified input ports.
Setup

Specifies the external setup time requirement in nanoseconds for the specified input ports.
Comment

Enter a one-line comment for this constraint.

See Also
set_external check

Set Clock To Out Constraint
Enter a clock to output constraint by specifying the timing budget inside the FPGA.

To specify a Clock to Out constraint, open the Add Clock to Out Constraint Dialog box in one of the following
three ways:

e From the Constraints Browser, choose Clock to Out.
e Choose Clock to Out from the Constraints drop-down menu (Constraints > Clock to Out).
e Right-click any row of the Clock To Out Constraints Table and choose Add Clock to Out Constraint.

The Add Clock To Out Constraint dialog appears.
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Figure 65 - Add Clock to Out Constraint Dialog Box

Specify the Output Port or click the browse button to display the Select Ports for Clock to Output dialog box.
You can select multiple output ports on which to apply the Clock to Out constraint.

Click the browse button next to Output Port to open the Select Ports for Clock To Output dialog box.
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Figure 66 - Select Ports for Clock To Output Dialog Box
Clock Name
Specifies the clock reference to which the specified Clock to Out delay is related.
Maximum Delay

Specifies the delay in nanoseconds 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 in nanoseconds 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
Enter a one-line comment for this constraint.

See Also
set_clock to ouput

Set a Maximum Delay Constraint

Set the options in the Maximum Delay Constraint dialog box to relax or to tighten the original clock constraint
requirement on specific paths.

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.

Note: When the same timing path has more than one timing exception constraint, SmartTime honors the

timing constraint with the highest precedence and ignores the other timing exceptions according to the order
of precedence shown.

Timing Exception Constraints Order of Precedence
set_disable_timing 1
set_false_path 2
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Timing Exception Constraints Order of Precedence
set_maximum_delay/set_minimum_delay 3
set_multicycle_path 4

Note: The set_maximum_delay_constraint has a higher precedence over set_multicycle_path constraint and
therefore the former overrides the latter when both constraints are set on the same timing path.

To set a Maximum Delay constraint, open the Set Maximum Delay Constraint Dialog box in one of the
following four ways:

e From the Constraints Browser, choose Max Delay.

e Double-click the Add Max Delay Constraint icon
e Choose Max Delay from the Constraints drop-down menu (Constraints > Max Delay).

e From the Max Delay Constraints Table, right-click any row and choose Add Maximum Delay
Constraint.

The Set Maximum Delay Constraint dialog box appears.
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Figure 67 - 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.

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.

Source/From Pins

Specifies the starting points for max delay constraint path. A valid timing starting point is a clock, a primary
input, an inout port, or a clock pin of a sequential cell.

To specify the Source pins(s), click on the Browse button to open the Select Source Pins for Max Delay
Constraint dialog box.
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Figure 68 - Select Source Pins for Max Delay Constraint Dialog Box
The Pin Type options for Source Pins are:
e Clock Pins
e Input Ports
e All Register Clock Pins
Through Pins
Specifies the through pins in the specified path for the Maximum Delay constraint.

To specify the Through pin(s), click on the browse button next to the “Through” field to open the Select
Through Pins for Max Delay Constraint dialog box.
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Figure 69 - Select Through Pins for Max Delay Constraint Dialog Box
The available Pin Type options are:
e All Ports
e AllPins
e All Nets
e All Instances
Destination/To Pins
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.

To specify the Destination pin(s), click on the browse button next to the “To” field to open the Select
Destination Pins for Max Delay Constraint dialog box.
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Figure 70 - Select Destination Pins for Max Delay Constraint Dialog Box

The available Pin Type options are:
e Clock Pins
e Output Ports
e All Register Data Pins
Comment

Enter a one-line comment for the constraint.

See Also
Timing Exceptions Overview

Set a Minimum Delay Constraint

Set the options in the Mimimum Delay Constraint dialog box to relax or to tighten the original clock constraint

requirement on specific paths.

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.

Note: When the same timing path has more than one timing exception constraint, SmartTime honors the
timing constraint with the highest precedence and ignores the other timing exceptions according to the order

of precedence shown.
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set_disable_timing 1

set_false_path 2

set_maximum_delay/set_minimum_delay 3

set_multicycle_path 4

Note: The set_maximum_delay_constraint has a higher precedence over set_multicycle_path constraint and
therefore the former overrides the latter when both constraints are set on the same timing path.

To set a Minimum Delay constraint, open the Set Minimum Delay Constraint dialog box in one of the
following four ways:

e From the Constraints Browser, choose Min Delay.
%
e Double-click the Add Min Delay Constraint icon =
e Choose Min Delay from the Constraints drop-down menu (Constraints > Min Delay).
e Right click on any row in the Min Delay Constraints Table and select Add Minimum Delay Constraint.
The Set Minimum Delay Constraint dialog box appears.
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Figure 71 - Set Minimum Delay Constraint Dialog Box

128 Libero SoC User's Guide



NOTE: Links and cross-references in this PDF file may point to external files and generate an error
when clicked. View the online help included with software to enable all linked content.

& Microsemi

Timing Constraints Editor

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.

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.
Source Pins/From

Specifies the starting point 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.

Click the browse button next to the “From” field to open the Select Source Pins for Min Delay Constraint
dialog box.

i) Select Source Pins for Min Delay Constraint | D
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Figure 72 - Select Source Pins for Min Delay Constraint Dialog Box
The available Pin Type options are:

e Clock Pins
e Input Ports

e All Register Clock Pins
Through Pins
Specifies the through points for the Minimum Delay constraint.
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r-3 -

CLK i

CLKD_PAD (=il [ add
: Bl (]
Qo '
b
bl0]

b[10] Add Al
b[11]

bl12]

b[13]

ik
bl15]

b{16]

b[17]

b[18] |

b[19] T

s
b{20]

bl21]

b[22] s

Filter available pins :

Piri Type &

All Instances

Figure 73 - Select the Through Pins for Min Delay Dialog Box
The available Pin Type options are:
e All Ports
e All Pins
e All Nets
e All Instances
Destination Pins

Specifies the ending points for minimum delay constraint. A valid timing ending point is a clock, a primary
output, or a data pin of a sequential cell.

Click the browse button next to the “To” field to open the Select the Destination Pins for Min Delay
Constraint dialog box.
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] Select Destination Pins for Min Delay Constraint [ et

Spedfy pins :- @ by explictlist () by keyword and wildcard

Awvailable Pins: Assigned Pins:
CLKD_PAD |

FCCC_0/GLO f

0SC_0/_RCOSC_25_SOMMHZ/CLKOUT

|

—

1

All Register Data Pins

Figure 74 - Select the Destination Pins for Min Delay Constraint Dialog Box
The available Pin Type options are:
e Clock Pins
e Output Ports
e All Register Data Pins
Comment
Enter a one-line comment for the Constraint.

See Also

Timing Exceptions Overview
Specifying Minimum Delay Constraints
set_min_delay (SDC)

Set a Multicycle Constraint
Set the options in the Set Multicycle Constraint dialog box to specify paths that take multiple clock cycles in
the current design.
Setting the multiple-cycle path constraint overrides the single-cycle timing relationships (the default)
between sequential elements by specifying the number of cycles (two or more) that the data path must have
for setup or hold checks.
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.
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To set a multicycle constraint, open the Set Multicycle Constraint dialog box in one of the following four
ways:
e From the Constraints Browser, choose Multicycle.
o]
e Double-click the Add Multicycle Constraint icon
e Choose Multicycle from the Constraints drop-down menu (Constraints > Multicycle).
e Right-click any row in the Multicycle Constraints Table and choose Add Multicycle Path Constraint.

The Set Multicycle Constraint dialog box appears.

i Set Multicycle Constraint |9 o

Spedfy multipher(s) for : Setup Check only @ Setup and Hold Checks
Setup Path Mulbipher : 0 Hold Path Multipher: ©
e —— =S
:ﬂ_._a-:‘.'d.-..-_ : ‘:Ddfb.t setup | ' -qﬂm"a: hew setup
New Hold 0
hodd edge
From :

TG
g_

Figure 75 - Set Multicycle Constraint Dialog Box

Setup Check Only

Check this box to apply multiple clock cycle timing consideration for Setup Check only.
Setup and Hold Checks

Check this box to apply multiple clock cycle timing consideration for both Setup and Hold Checks.
Setup Path Multiplier

Specifies an integer value that represents the number of clock cycles (more than one) the data path must
have for a setup check.
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Timing Constraints Editor

Hold Path Multiplier

Specifies an integer value that represents the number of clock cycles (more than one) the data path must
have for a Hold check.

Source Pins/From Pins

Specifies the starting points for the multiple cycle path. A valid starting point is a clock, a primary input, an
inout port, or the clock pin of a sequential cell.

Click the browse button next to the “From” field to open the Select Source Pins for Multicycle Constraint
dialog box.

% Select Source Pins for Multicycle Constraint [ )

Spedfy pins :- @ by explidtlist ) by keyword and wildcard

s

Avallable Pins: Assigned Pins:

CLKO_PAD Add
FCCC_0/GLO

0SC_0/1 RCOSC_25_SOMHZ/CLKOUT

Figure 76 - Select Source Pins for Multicycle Constraint Dialog Box

The available Pin Type options are:
e Clock Pins
e Input Ports
e All Register Clock Pins
Through Pins

Click the browse button next to the “Through” field to open the Select Through Pins for Multicycle Constraint
dialog box. The Select Through Pins for Multicycle Constraint dialog box appears.
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B Select Through Pins for Multicycle Constraint -

Specify pins :- @ by explict ist () by keyword and wildcard

Available Pins: Assigned Pins:
o .
CLK

CLKD_PAD
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:
bl0]
b[10]

i [renoe ]

b[12]
b[13]

b[14]

bl15]
b[16]
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oy »

Filter available pins :

Fin Type :

Figure 77 - Select Through Pins for Multicycle Constraint Dialog Box
The available Pin Type options are:
e All Ports
e AllPins
e All Nets
e ¢ Alinstances
Destination/To Pins

Click the browse button next to the “To” field to open the Select Destination Pins for Multicycle Constraint
dialog box.
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#

| Select Destination Pins for Multicycle Constraint

A=)

Spedfy pins ;- @ by explidt kst (' by keyword and wildcard

| CLKO_PAD
FCCC_0/GLO
O5C 0/1 RCOSC 25 S0MHZ/CLKOUT

Available Pins: Assigned Pins:

Output Ports
All Register Data Pins

Figure 78 - Select Destination Pins for Multicycle Constraint Dialog Box

The available Pin Type options are:
e Clock Pins
e Output Ports
¢ All Register Data Pins
Comment
Enter a one-line comment for the constraint.

See Also
Specifying a Multicycle Constraint

Set a False Path Constraint

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

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: When the same timing path has more than one timing exception constraint, SmartTime honors the
timing constraint with the highest precedence and ignores the other timing exceptions according to the order

of precedence shown below.
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Timing Exception Constraints Order of Precedence

set_disable_timing 1

set_false_path 2

set_maximum_delay/set_minimum_delay 3

set_multicycle_path 4

Note: The set_false_path constraint has the second highest precedence and always overrides the
set_multicycle_path constraints and set_maximum/minimum_delay constraints.

To set a false path constraint, open the Set False Path Constraint dialog box in one of the following four
ways:
e From the Constraints Browser, choose False Path.
_ e
e Double-click the Add False Path Constraint icon
e Choose False Path from the Constraints drop-down menu (Constraints > False Path).
¢ Right-click any row in the False Path Constraints Table and choose Add False Path Constraint.

The Set False Path Constraint dialog box appears.

B | Set False Path Constraint M
From :
Through :
To:
Comment :
Help oK Cancel

Figure 79 - Set False Path Constraint Dialog Box
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Source/From Pins

To select the Source Pin(s), click the browse button next to the “From” field and open the Select Source Pins
for False Path Constraint dialog box.

8| Select Source Pins for False Path Constraint M

Specify pins :- @ by explictlist () by keyword and widcard

Avaiable Pins: Asgigned Ping:
| CLKO_PAD i
| FCCC_0/GLD

Q5C_0/1_RCOSC_25_ SOMHZ/CLKOUT

Remowve

Figure 80 - Select Source Pins for False Path Constraint Dialog Box
The available options for Pin Type are:
e Clock Pins
e Input Ports
e All Register Clock Pins
Through Pins
Specifies a list of pins, ports, cells, or nets through which the false paths must pass.

To select the Through pin(s), click the browse button next to the “Through” field to open the Select Through
Pins for False Path Constraint dialog box.
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.| Select Through Pins for False Path Constraint =8
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Available Pins: Assigned Pins:
A -
CLK

CLKO_PAD

Figure 81 - Select Through Pins for False Path Constraint Dialog Box
The available options for Pin Type are:
e All Ports
e AllPins
e All Nets
e All Instances
Destination/To Fins

To select the Destination Pin(s), click the browse button next to the “To” field to open the Select Destination
Pins for False Path Constraint dialog box.
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Figure 82 - Select Destination Pins for False Path Constraint Dialog Box
The available options for Pin Type are:
e Clock Pins
e Output Ports
e All Register Data Pins
Comment
Enter a one-line comment for the constraint.

See Also
Specifying False Path Constraints

Set a Disable Timing Constraint
Use disable timing constraint to specify the timing arcs to be disabled for timing consideration.

Note: This constraint is for the Place and Route tool and the Verify Timing tool. It is ignored by the Synthesis
tool.

To specify a Disable Timing constraint, open the Set Constraint to Disable Timing Arcs dialog box in one of
the following four ways:

e From the Constraints Browser, choose Advanced > Disable Timing.

N
)
e Double-click the Add Disable Timing Constraint icon
e Choose Disable Timing from the Constraints drop-down menu (Constraints > Disable Timing).

¢ Right-click any row in the Disable Timing Constraints Table and choose Add Constraint to Disable
Timing.
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The Set Constraint to Disable Timing Arcs dialog box appears.

r i Y
| Set constraint to disable timing arcs M

Instance Mame: E

() Exclude all timing arcs in the instance
@ Specify timing arc to exclude:

Comment :

ok ) [ conce

Figure 83 - Set Constraint to Disable Timing Arcs Dialog Box

Instance Name
Specifies the instance name for which the disable timing arc constraint will be created.
Click the browse button next to the Instance Name field to open the Select instance to constrain dialog box.
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Figure 84 - Set Instance to Constrain Dialog Box

The Pin Type selection is limited to All Instances only.

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

Specifies the starting point for the timing arc.
To Port

Specifies the ending point for the timing arc.
Comment

Enter a one-line comment for the constraint.
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Set Clock Source Latency Constraint

Use clock source latency constraint 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. 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 the
timing analyzer can use for propagating 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 a Clock Source Latency constraint, open the Set Clock Source Latency Constraint dialog box in
one of the following four ways:

e From the Constraints Browser, choose Clock Source Latency.
 Double-click the Clock Source Latency Constraint icon -

e Choose Clock Source Latency from the Constraints drop-down menu (Constraints > Advanced >
Clock Source Latency).

¢ Right-click any row of the Clock Latency Constraints Table and choose Add Clock Source Latency.
The Set Clock Source Latency Constraint dialog box appears.

| Set Clock Source Latency Constraint M
Clock Name or Source: [ r J [I]

Clock Source
Late Rise ns 9 LateFal ns
Early Rise ns E e Early Fall ns

Clock Hame or Source

Faling same as rising |" | Early as Late

3

Comment :

| tep | Lok J[ concal

Figure 85 - Set Clock Source Latency Constraint Dialog Box

To select the Clock Source, click on the browser button to open the Choose the Clock Source Pin dialog
box:
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& Microsemi

Timing Constraints Editor

37 Choase the Clock Source Pin |9

| CLKD_PAD
FCCC_0/GLO
0SC_0/1 RCOSC_25_S0MHZ/CLKOUT

Figure 86 - Choose the Clock Source Pin Dialog Box
The only choice available for Pin Type is Clock Pins.

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.

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.

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.

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.
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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

Enter a one-line comment to describe the clock source latency.

See Also
Specifying Clock Constraints
Set Clock Latency Constraint

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

To specify a Clock-to-Clock Uncertainty constraint, open the Set Clock-to-Clock Uncertainty Constraint
dialog box in one of the following four ways:

e From the Constraints Browser, choose Clock Uncertainty.
S
e Double-click the Clock-to-Clock Uncertainty icon

e Choose Clock-to-Clock Uncertainty from the Constraints drop-down menu (Constraints >
Advanced > Clock-to-Clock Uncertainty).

¢ Right-click any row in the Clock Uncertainty Constraints Table and choose Add Clock-to-Clock
Uncertainty.

The Set Clock-to-Clock Uncertainty Constraint dialog box appears.
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Comment :
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Figure 87 - Set Clock-to-Clock Uncertainty Dialog Box

From Clock
Specifies clock name as the uncertainty source.

To set the From Clock, click the browser button to open the Select Source Clock List for Clock-to-clock
Uncertainty dialog box.
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Figure 88 - Select Source Clock List for Clock-to-Clock Uncertainty Dialog Box

The Pin Type selection is for Clock Pins only.
Edge

This option enables you to select if the clock-to-clock uncertainty applies to rising, falling, or both edges.
To Clock

Specifies clock name as the uncertainty destination.

To set the To Clock, click the browser button to open the Select Destination Clock List for Clock-to-clock
Uncertainty Constraint dialog box.

1 B Select Destination Clock List for Clock-to-clock Uncertainty Constraint %l =®=]

Specify pins - @ by explic list by keyword and wildcard

Available Pins: Assigned Pins:
- 7
Ckd Add Al
CLE ;]
CLED_PAD Remane
CLEA rrx
T v TS i

Filter available pins : Help

Pir Type : [C|Dd¢.P"l‘ﬁ o [ oK |

Filker | [—\Mel |

Figure 89 - Select Destination Clock List for Clock-to-Clock Uncertainty Constraint Dialog Box

&
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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 nanoseconds 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

Enter a single line of text that describes this constraint.

To set the Destination Clock, click the browser button to open the Select Destination Clock List for Clock-to-
clock Uncertainty Constraint dialog box.

f B
# | Select Destination Clock List for Clock-to-clock Uncertainty Constraint L2 i3

Specify pins :- @ by explicit list by keyword and wildcard
Available Pins: Assigned Pins:
CLKD_PAD : :

05C_0/1 RCO5C_25_S0MHZ/CLKOUT

Figure 90 - Select Destination Clock List for Clock-to-Clock Uncertainty Dialog Box
The Pin Type selection is for Clock Pins only.

See Also
Specifying Disable Timing Constraints

set_clock uncertainty

Set Clock Groups

To add or delete a Clock Group constraint, open the Add Clock Groups Constraint dialog box in one of three
ways:

e Select Clock Groups from the Constraints drop-down menu (Constraints > Clock Groups).

e Double-click Clock Groups in the Constraints Browser.

¢ Right-click any row in the Clock Groups Constraints Table and choose Add Clock Groups.
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e

81 Add Clock Groups Constraint IM

Exclusive Flag
Logicaly Exdusve a

Phiysicaly Exdusive

Asyndhronous

Figure 91 - Add Clock Group Constraints Dialog Box
ClockGroupsName — Enter a name for the Clock Groups to be added.
Exclusive Flag - Choose one of the three clock group attributes for the clock group:

e Logically Exclusive - Use this setting for clocks that can exist physically on the device at the same
time but are logically exclusive (e.g., multiplexed clocks).

e Physically Exclusive - Use this setting for clocks that cannot exist physically on the device at the
same time (e.g., multiple clocks defined on the same pin).

e Asynchronous — Use this setting when there are valid timing paths between the two clock groups but
the two clocks do not have any frequency or phase relationship and therefore these timing paths can
be excluded from timing analysis.

Add Group — Click Add to open a dialog to add clocks to a clock group. Select the clocks from the Available
Pins list and click Add to move them to Assigned Pins list. Click OK.
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T Select Clocks for Clock Group ===
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Figure 92 - Add Clocks For Clock Group Dialog Box

Delete Group — Delete the clocks from the Clock Group. Select the group of clock to be deleted and click
Delete Group. This will delete the clock group.

[ 57 Add Clock Groups Constraint o

Lespcally Exclusrve @

[ get_clocks { C cKa ]

==

Figure 93 - Delete Group

See Also
set clock groups
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list_clock_groups
remove clock groups

Select Destination Clock for Clock-to-clock Uncertainty Constraint Dialog Box

This dialog box opens when you select the browse button for Destination/To Clock for Clock-to-clock
Uncertainty Constraints dialog box.

Use this dialog box to select Clock Pins:
e By explicit list
e By keyword and wildcard

To open the Select Destination Clock dialog box, double-click Constraint > Advanced > Clock
Uncertainty. Click the browse button next to the To Clock field to select the Destination Clock Pin.

By Explicit List

This is the default. This mode stores the actual Clock Pin names. The following figure shows an example
dialog box for Select Destination Clock.

B Select Destination Clock List for Clock-to-clock Uncertainty Constraint M

Specify pins :- @ by explicit kst by keyword and wildcard

Available Pins: Assigned Pins:
M3_MDDR_0/CCC_0/GLO
M3_MDDR_0/FABOSC_0/1_RCOSC_25_50ME
M3_MDDR_0/M3_MDDR_MSS_0/CLK_COMI Add all

T

4 m F
Filter available pins : lE
Pin Type : Clock Pins - o)

Figure 94 - Select Destination Clock Pins for Clock-to-Clock Uncertainty Dialog Box — by Explicit List
Available Pins

The list box displays the available Clock Pins. If you change the filter value, the list box shows the available
pins based on the filter.

Use Add, Add All, to add Clock Pins from the Available Pins List or Remove, Remove All to delete Clock
Pins from the Assigned Pins list.

Filter Available Pins
Pin type — Specifies the filter on the available Clock Pins.
Filter

Specifies the filter based on which the Available Pins list shows the Clock Pin names. The default is *, which
is a wild-card match for all. You can specify any string value.
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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_pins) and the wildcard filter.The following figure shows an
example dialog box for Select Destination Clock Pins by keyword and the *CCC* filter.

Spedify pins :- () by explidthst @ by keyword and wildcard

Resulting Pins :
M3_MDDR_0/CCC_0/GLO

Figure 95 - Select Destination Clock Pins for Clock-to-Clock Uncertainty Dialog Box — By Keyword and Wildcard
Pin Type
Specifies the filter on the available pins. The only valid selection is Clock Pins.
Filter

Specifies the filter based on which the Available Pins list shows the pin names. The default is *, which is a
wild-card match for all. You can specify any string value.

Resulting Pins
Displays pins from the available pins based on the filter.

Select Instance to Constrain Dialog Box

This dialog box appears when you click the browse button next to the Instance Name field in the Set
Constraint to Disable Timing Arcs Dialog Box.

The list box displays the available Pins. If you change the filter value, the list box shows the available pins
based on the filter.

Filter Available Pins
Pin type — Specifies the filter on the available Pin Types: All Instances is the only valid type.
Filter

Specifies the filter based on which the Available Pins list shows the Pin names. The default is *, which is a
wild-card match for all. You can specify any string value.
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Figure 96 - Select Instance to Constrain Dialog Box

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 Select Generated Clock Reference dialog box (shown below) from the Constraints
Editor, open the Create Generated Clock Constraint Dialog Box dialog box and click the browse button for
the Reference Pin.
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Figure 97 - Select Generated Clock Reference Dialog Box
Filter Available Pins

To identify any other pins in the design as the generated master pin, under Filter available pins, for Pin
Type, select Input Ports or All Pins. You can also click filter the generated reference clock pin name in the
displayed list. The default filter is *, which is a wild-card match for all.

See Also
Specifying Generated Clock Constraints

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 Constraints Editor, open the
Create Generated Clock Constraint dialog box and click the browse button for the Clock Pin. The Selected
Generated Clock Source dialog box appears.
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Figure 98 - Selected Generated Clock Source Dialog Box
Filter Available Pins

Explicit clock pins for the design is the default value. To identify any other pins in the design as the
generated clock source pins, from the Pin Type pull-down list, select All Ports, All Pins, All Nets, or All
Register Output Pins. You can also filter the generated clock source pin name in the displayed list. The
default filter is *, which is a wild-card match for all.

See Also
Specifying Generated Clock Constraint

Select Ports Dialog Box

This dialog box appears when you click the browse button next to the Input Port field in the Set Input Delay
Dialog Box or the Output Port field in the Set Output Delay Dialog Box. It also applies to the Set External
Check & Set Clock To Output constraints.

The list box displays the available Pins. If you change the filter value, the list box shows the available pins
based on the filter.

Use this dialog box to select the Input or Output Port:
e By explicit list
e By keyword and wildcard

By Explicit List

This is the default. This mode stores the actual Input/Out Port names. The following figure shows an
example dialog box for the Select Input Port for Input Delay.
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Figure 99 - Select Input Port for Input Delay Dialog Box
Available Pins

The list box displays the available Pins. If you change the filter value, the list box shows the available pins
based on the filter.

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

Filter Available Pins

Pin type — Specifies the filter on the available Pin Types: Input Port is the only valid type for Input Delay and
Output Port is the only valid type for Output Delay.
Filter

Specifies the filter based on which the Available Pins list shows the Pin names. The default is *, which is a
wild-card match for all. 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) and the wildcard filter. The following figure shows an
example dialog box for Select Output Ports by keyword and the *DM* filter.
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Figure 100 - Select Ports for Output Delay Dialog Box — By Keyword and Wildcard

Pin Type
Specifies the filter on the available pins. The valid values are Input Ports for Input Delay and Output Ports for

Output Delay.

Filter
Specifies the filter based on which the Available Pins list shows the pin names. The default is *, which is a

wild-card match for all. You can specify any string value.

Available Pins
Displays pins from the Pin Type based on the filter.

Select Source Clock for Clock-to-clock Uncertainty Constraint Dialog Box
This dialog box opens when you click the browse button for Source/From Clock for Clock-to-clock

Uncertainty Constraints dialog box.
Use this dialog box to select Clock Pins:

e By explicit list

e By keyword and wildcard
To open the Select Source Clock dialog box, double-click Constraint > Advanced > Clock Uncertainty

Click the browse button to select the source.

By Explicit List
This is the default. This mode stores the actual Clock Pin names. The following figure shows an example
dialog box for Select Source Clock List for Clock-to-Clock Uncertainty Constraint Dialog Box .
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Figure 101 - Select Source Clock List for Clock-to-Clock Uncertainty Constraint Dialog Box — By Explicit List
Available Pins

IEEE

The list box displays the available Clock Pins. If you change the filter value, the list box shows the available
pins based on the filter.

Use Add, Add All, to add Clock Pins from the Available Pins List or Remove, Remove All to delete Clock
Pins from the Assigned Pins list.

Filter Available Pins
Pin type — Specifies the filter on the available Clock Pins.
Filter

Specifies the filter based on which the Available Pins list shows the Clock Pin names. The default is *, which
is a wild-card match for all. 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_pins) and the wildcard filter.The following figure shows an
example dialog box for Select Source Clock Pins by keyword and the *CCC* filter.

Libero SoC User's Guide 157



NOTE: Links and cross-references in this PDF file may point to external files and generate an error
= = when clicked. View the online help included with software to enable all linked content.
& Microsemi

# | Select Source Clock List for Clock-to-cle

Specfy pins :- @ by explidtlist ) by keyword and wildcard

Available Pins: Assigned Pins:
M3_MDDR_0/CCC_0/GLO

Figure 102 - Select Source Clock List for Clock-to-Clock Uncertainty Constraint Dialog Box — By Keyword and Wildcard
Pin Type
Specifies the filter on the available pins. The only valid selection is Clock Pins.
Filter

Specifies the filter based on which the Available Pins list shows the pin names. The default is *, which is a
wild-card match for all. You can specify any string value.

Resulting Pins
Displays pins from the available pins based on the filter.

Select Source or Destination Pins for Constraint Dialog Box

This dialog box opens when you select the browse button for Source/From, Intermediate/Through and

Destination/To pins for Timing Exception Constraints: False Path Constraints, Multicycle Path Constraints,
and Maximum/Minimum Delay Constraints.

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

To open the Select Source or Destination Pins for Constraint dialog box from the Constraints Editor, choose
Constraint > Timing Exception Constraint Name. 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 (specify by explicit list).
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Figure 103 - Select Source Pins for Multicycle Constraint Dialog Box (specify by explicit list)
Available Pins

The list box displays the available pins. If you change the filter value, the list box shows the available pins
based on the filter.

Click Add, Add All, Remove, and Remove All to add or delete pins from the Assigned Pins list.
Filter Available Pins

Pin Type — Specifies the filter on the available pins. You can specify Input Ports, Clock Pins, All Register
Clock Pins.

Filter

Specifies the filter based on which the Available Pins list shows the pin names. The default is *, which is a
wild-card match for all. 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.) and the wildcard filter.The following

figure shows an example dialog box for Select Source Pins for Multicycle Constraint (specified by keyword
and wildcard).
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Figure 104 - Select Source Pins for Multicycle Constraint Dialog Box (specified by keyword and wildcard)
Pin Type
Specifies the filter on the available pins. The source pins can be Clock Pins, Input Ports, All Register Clock

Pins. The default pin type is Clock Pins. The available Pin Type varies with Source Pins, Through Pins, and
Destination Pins.

Filter

Specifies the filter based on which the Available Pins list shows the pin names. The default is *, which is a
wild-card match for all. You can specify any string value.

Resulting Pins
Displays pins from the available pins based on the filter.

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 Constraints
Editor, click the browse button to the right of the Clock source field in the Create Clock Constraint dialog
box.
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Figure 105 - Select Source Pins for Clock Constraint 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,
under Filter available pins, for Pin Type, select Input Ports, All Pins, or All Nets. You can also filter the
clock source pin name in the displayed list. The default filter is *, which is a wild-card match for all.

See Also
Specifying Clock Constraints

Select Through Pins for Timing Exception Constraint Dialog Box

This dialog box opens when you select the Browse button for Intermediate/Through Pins for False Path,
Multicycle Path, Min/Max Delay Constraints dialog box.

Use this dialog box to select the Intermediate Pin:
e By explicit list
e By keyword and wildcard

To open the Select Through Pins dialog box, double-click Constraint > Exceptions > Max/Min Delay/False
Path/Multicycle Path. Click the browse button next to the To the Through field to select the
Intermediate/Through Pin.

By Explicit List

This is the default. This mode stores the actual Intermediate/Through Pin names. The following figure shows
an example dialog box for Select Through Pins for Multicycle Path Constraint.
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Figure 106 - Select Through Pins for Multicycle Path Constraint Dialog Box — By Explicit List
Available Pins

Remove

The list box displays the available Pins. If you change the filter value, the list box shows the available pins
based on the filter.

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

Filter Available Pins
Pin type — Specifies the filter on the available Pin Types: All Ports, All Nets, All Pins and All Instances.
Filter

Specifies the filter based on which the Available Pins list shows the Pin names. The default is *, which is a
wild-card match for all. 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_pins) and the wildcard filter. The following figure shows an
example dialog box for Select Through Pins by keyword and the *DM* filter.
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Figure 107 - Select Through Pins for Multicycle Path Constraint Dialog Box — By Keyword and Wilcard

Pin Type
Specifies the filter on the available pins. The valid values are All Ports, All Nets, All Pins and All Instances.
Filter

Specifies the filter based on which the Available Pins list shows the pin names. The default is *, which is a
wild-card match for all. You can specify any string value.

Resulting Pins
Displays pins from the available pins based on the filter.
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Implement Design in Enhanced Constraint
Flow for SmartFusion2, IGLOOZ2, and RTG4

Synthesize (Enhanced Constraint Flow)
Double-click Synthesize to run synthesis on your design with the default settings specified in the synthesis
tool.

If you want to run the synthesis tool interactively, right-click Synthesize and choose Open Interactively. If
you open your tool interactively, you must complete synthesis from within the synthesis tool.

The default synthesis tool included with Libero SoC is Synplify Pro ME. If you want to use a different
synthesis tool, you can change the settings in your Tool Profiles.

You can organize input synthesis source files via the Organize Source Files dialog box.

Synthesize Options

Some families enable you to set or change synthesis configuration options for your synthesis tool. To do so,
in the Design Flow window, expand Implement Design, right-click Synthesize and choose Configure
Options. This opens the Synthesize Options dialog box.

A1 Synthesize Options M

Verilog/VHDLStandards

[¥] Verilog 2001
System Verilog
VHOL 2008

Global Nets

Minimum number of dodk pins: 2
Minimum number of asynchronous pins: 12
Minimum fanout of non-dock nets to be kept on globals: 5000
MNumber of global resources: 15
Marximum number of global nets that could be demoted to row-globals: 16

Minimum fanout of global nets that could be demoted to row-globals: 300

Optimizations
Enable retiming
RAM optimized for: @ High speed Low power

o) o) [omes

Figure 108 - Synthesize Options Dialog Box
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& Microsemi
Synthesize (Enhanced Constraint Flow)

Verilog/VHDL Standards

This option enables you to set your Verilog, System Verilog, or VHDL standard. Three selections are
available:

Verilog 2001
System Verilog
VHDL 2008

Note: If no selection is made, the standard defaults to Verilog 2001.
Note: You can set your VHDL Standard to VHDL 2008. The default is VHDL 1993.

Global Nets (Promotions and Demotion)

Use the following options to specify to the Synthesis tool the threshold value beyond which the Synthesis
tool promotes the pins to globals:

Minimum number of clock pins — Specifies the threshold value for Clock pin promotion. The default
value is 2.

Minimum number of asynchronous pins — Specifies the threshold value for Asynchronous pin
promotion. The default is 12 for all dies of SmartFusion2 and IGLOO2 families and RT4G150 die of the
RTG4 family. This option is not available for RT4G150_ES die.

Minimum fanout of non-clock nets to be kept on globals — Specifies the threshold value for data
pin promotion to global resources. It is the minimum fanout of non-clock (data) nets to be kept on
globals (no demotion). The default is 5000 (must be between1000 and 200000 ).

Number of global resources — This can be used to control number of Global resources you want to
use in your design. By default this displays the number of available global resources for the die you
have selected for the project and varies with different die sizes.

Maximum number of global nets that could be demoted to row-globals — Specifies the maximum
number of global nets that could be demoted to row-globals. The default is 16. (Must be between 0 to
50).

Minimum fanout of global nets that could be demoted to row-globals — Specifies the minimum
fanout of global nets that could be demoted to row-global. It is undesirable to have high fanout nets
demoted using row globals because it may result in high skew. The default is 300. (Must be between
25 to 5000).1f you run out of global routing resources for your design, reduce this number (to allow
more globals to be demoted to Row Globals) or select a bigger die for your design.

Note: Hardwired connections to global resources, such as CCC hardwired connections to GB , 10 Hardwired
connections to GB, and so on, cannot be controlled by these options.

Retiming

Enable retiming — Check this box to enable Retiming during synthesis. Retiming is the process of
automatically moving registers (register balancing) across combinational gates to improve timing, while
ensuring identical logic behavior. The default is no retiming during synthesis.

Optimizations

Use this option to guide the Synthesis tool to optimize RAMs to achieve your design goal.

Synplify Pro ME

High speed — RAM Optimization is geared towards Speed. The resulting synthesized design achieves
better performance (higher speed) at the expense of more FPGA resources.

Low power — RAM Optimization is geared towards Low Power. RAMS are inferred and configured to
ensure the lowest power consumption.

Synplify Pro ME is the default synthesis tool for Libero SoC.
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To run synthesis using Synplify Pro ME and default settings, right-click Synthesize and choose Run.

If you wish to use custom settings you must run synthesis interactively.

To run synthesis using Synplify Pro ME with custom settings:

1.

If you have set Synplify as your default synthesis tool, right-click Synthesize in the Libero SoC Design
Flow and choose Open Interactively. Synplify starts and loads the appropriate design files, with a few
pre-set default values.

From Synplify’s Project menu, choose Implementation Options.
Set your specifications and click OK.

Deactivate synthesis of the defparam statement. The defparam statement is only for simulation tools
and is not intended for synthesis. Embed the defparam statement in between translate_on and

translate_off synthesis directives as follows :
/* synthesis translate off */
defparam MO_MEMORYFILE = "meminit.dat"

/*synthesis translate_on */

// rest of the code for synthesis

Click the RUN button. Synplify compiles and synthesizes the design into an EDIF, *.edn, file. Your
EDIF netlist is then automatically translated by the software into an HDL netlist. The resulting *edn and
*.vhd files are visible in the Files list, under Synthesis Files.

Should any errors appear after you click the Run button, you can edit the file using the Synplify editor.
Double-click the file name in the Synplify window showing the loaded design files. Any changes you
make are saved to your original design file in your project.

From the File menu, choose Exit to close Synplify. A dialog box asks you if you would like to save any
settings that you have made while in Synplify. Click Yes.

Note: See the Microsemi Attribute and Directive Summary in the Synplify online help for a list of

attributes related to Microsemi devices.

Note: To add a clock constraint in Synplify you must add "n:<net_name>" in your SDC file. If you

Precision RTL

Libero SoC Classic Constraint Flow supports Precision RTL from Mentor Graphics. Libero SoC Enhanced
Constraint Flow does not support Precision RTL.

put the net_name only, it does not work.

To run synthesis with Precision RTL default settings, set Precision RTL as the synthesis tool for your project
(as outlined below), right-click Synthesize and choose Run.

To run synthesis with custom settings, right-click Synthesize and choose Open Interactively. Precision
RTL opens and enables you to change settings before you run synthesis.

If your design is not ready for synthesis then Open does not appear in your right-click menu.

To set Precision RTL as the synthesis tool for your project:

1.

O 0 N R WD

From the Project menu, choose Tool Profiles. The Tool Profiles dialog box appears.

Click Synthesis to choose the synthesis tool profile.

Click the Add button. The Add Profile dialog box appears.

Enter a name. This is the name that appears in the Tool Profile dialog box.

In the Tool integration dropdown menu choose Precision RTL.

Enter the location of Precision RTL and any additional parameters.

Click OK.

Select Precision RTL in the Tool Profile dialog box and click OK.

Double-click Synthesize in the Design Flow window to start Precision RTL and run synthesis.
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& Microsemi
Verify Post-Synthesis Implementation - Simulate

Identify Debug Design

Libero SoC integrates the Identify RTL debugger tool. It enables you to probe and debug your FPGA design
directly in the source RTL. Use Identify software when the design behavior after programming is not in
accordance with the simulation results.

To open the Identify RTL debugger, in the Design Flow window under Debug Design double-click
Instrument Design.

Identify features:
e Instrument and debug your FPGA directly from RTL source code .
¢ Internal design visibility at full speed.

¢ Incremental iteration - Design changes are made to the device from the Identify environment using
incremental compile. You iterate in a fraction of the time it takes route the entire device.

e Debug and display results - You gather only the data you need using unique and complex triggering
mechanisms.

You must have both the Identify RTL Debugger and the Identify Instrumentor to run the debugging flow
outlined below.
To use the Identify Instrumentor and Debugger:

1. Create your source file (as usual) and run pre-synthesis simulation.

2. (Optional) Run through an entire flow (Synthesis - Compile - Place and Route - Generate a
Programming File) without starting Identify.

Right-click Synthesize and choose Open Interactively in Libero SoC to launch Synplify.
In Synplify, click Options > Configure Identify Launch to setup Identify.
In Synplify, create an Identify implementation; to do so, click Project > New Identify Implementation.

A

In the Implementations Options dialog, make sure the Implementation Results > Results Directory
points to a location under <libero project>\synthesis\, otherwise Libero SoC is unable to detect your
resulting EDN file

7. From the Instumentor Ul specify the sample clock, the breakpoints, and other signals to probe.
Synplify creates a new synthesis implementation. Synthesize the design.

8. InLibero SoC, select the edif netlist of the Identify implementation you want to use in the flow. Right-
click Compile and choose Organize Input Files > Organize Source Files and select the edif netlist
of your Identify implementation.

9. Run Compile, Place and Route and Generate a Programming File with the edif netlist you created with
the Identify implementation.

10. Double-click Identify Debug Design in the Design Flow window to launch the Identify Debugger.

The Identify RTL Debugger, Synplify, and FlashPro must be synchronized in order to work properly. See the
Release Notes for more information on which versions of the tools work together.

Verify Post-Synthesis Implementation - Simulate

The steps for performing functional (post-synthesis) and timing (post-layout) simulation are nearly identical.
Functional simulation is performed before place-and-route and simulates only the functionality of the logic in
the design. Timing simulation is performed after the design has gone through place-and-route and uses
timing information based on the delays in the placed and routed designs.

To perform functional simulation:

1. If you have not done so, back-annotate your design and create your testbench.

2. Right-click Simulate (in Design Flow window, Implement Design > Verify Post-Synthesis
Implementation > Simulate) and choose Organize Input Files > Organize Source Files from the
right-click menu.

In the Organize Files for Source dialog box, all the stimulus files in the current project appear in the
Source Files in the Project list box. Files already associated with the block appear in the Associated
Source Files list box.
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In most cases you will only have one testbench associated with your block. However, if you want
simultaneous association of multiple testbench files for one simulation session, as in the case of PCI
cores, add multiple files to the Associated Source Files list.

To add a testbench: Select the testbench you want to associate with the block in the Source Files in
the Project list box and click Add to add it to the Associated Source Files list.

To remove a testbench: To remove or change the file(s) in the Associated Source Files list box,
select the file(s) and click Remove.

To order testbenches: Use the up and down arrows to define the order you want the testbenches
compiled. The top level-entity should be at the bottom of the list.
When you are satisfied with the Associated Simulation Files list, click OK.

To start ModelSim AE, right-click Simulate in the Design Hierarchy window and choose Open
Interactively. ModelSim starts and compiles the appropriate source files. When the compilation
completes, the simulator runs for 1 us and the Wave window opens to display the simulation results.

Scroll in the Wave window to verify the logic works as intended. Use the cursor and zoom buttons to
zoom in and out and measure timing delays.

When you are done, from the File menu, choose Quit.

Compile Netlist (Enhanced Constraint Flow)

Options

The Compile Netlist step appears in the Design Flow window for Enhanced Constraint Flow only when the
design source is EDIF When the design source is HDL/SmartDesign, this Compile Netlist step is not
necessary.

The Compile Netlist Options sets the threshold value for global resource promotion and demotion when
Place and Route is executed.

# | Compile Netlist Options

Global Promotion

Minimum fanout of non-dock nets to be kept on globals: 5000

ok J[ concel |

Number of global resources: 8

Maximum number of global nets that could be demoted to row-globals: 18|

Minimum fanout of global nets that could be demoted to row-globals: 300

Figure 109 - Compile Netlist Options Dialog Box

Number of global resources - The number of available global resources for the die is reported in this field.
The number varies with the die size you select for the Libero SoC project.
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The following options allow you to set the maximum/minimum values for promotion and demotion of global
routing resources.

Maximum Number of global nets that could be demoted to row-globals — Specifies the maximum
number of global nets that can be demoted to row-globals. The default is 16.

Minimum fanout of global nets that could be demoted to row-globals — Specifies the minimum fanout of
global nets that can be demoted to row-global. The default is 300. If you run out of global routing resources
for your design, reduce this number (to allow more globals to be demoted) or select a larger die for your
design.

Minimum fanout of non-clock nets to be kept on globals — Specifies the minimum fanout of non-clock
(data) nets to be kept on globals (no demotion). The default is 5000 (valid range is 1000 to 200000). If you

run out of global routing resources for your design, increase this number or select a larger die for your
design.

Configure Flash*Freeze

Opens the Flash*Freeze Hardware Settings dialog box. For more information on the Flash*Freeze mode for
SmartFusion2 see the SmartFusion2 Low Power User's Guide.

The fabric SRAMSs can be put into a Suspend Mode or a Sleep Mode. This applies to both the Large SRAM
(LSRAM) instances of RAM1xK18 and the Micro SRAM (USRAM) instances of RAM64x18. These SRAMs
are grouped in rows in Libero® System-on-Chip (SoC) devices

URAM/LSRAM State

Sleep - Sets to Sleep; LSRAM and uSRAM contents are not retained.
Suspend - Sets to Suspend; LSRAM and uSRAM contents are retained.

MSS Clock Source

The lower the frequency the lower the power will be. But for some peripherals that can remain active (such
as SPI or MMUART), you may need a higher MSS clock frequency (such as to meet the baud rate for
MMUART).

Options are:
e On-Chip 1 MHz RC Oscillator
e On-Chip 50 MHz RC Oscillator

Resource Usage (SmartFusion2, IGLOO2 and RTGA4)

After layout, you can check the resource usage of your design.

From the Design menu, choose Reports (Design > Reports). Click <design_name>_layout_log.log to open
the log file.

The log file contains a Resource Usage report, which lists the type and percentage of resource used for
each resource type relative to the total resources available for the chip.

Type Used Total Percentage
4LUT 400 86184 0.46
DFF 300 86184 0.34
1/0 Register 0 795 0.00
Logic Element 473 86184 0.55
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4LUTs are 4-input Look-up Tables that can implement any combinational logic functions with up to four
inputs.

The Logic Element is a logic unit in the fabric. It may contain a 4LUT, a DFF, or both. The number of Logic
Elements in the report includes all Logic Elements, regardless of whether they contain 4LUT only, DFF only,
or both.

Overlapping of Resource Reporting

The number of 4LUTs in the report are the total number used for your design, regardless of whether or not
they are combined with the DFFs. Similarly, the number of DFFs in the report are the total number used for
your design, regardless of whether or not they are combined with 4LUT's.

In the report above, there is a total of 473 Logic Elements (LEs) used for the design.

300 of the 473 LEs have DFFs inside, which means 173 (473-300) of them have no DFFs in them. These
173 LEs are using only the 4LUTs portion of the LE.

400 of the 473 LEs have 4LUTs inside, which means 73 (473-400) of them have no 4LUTS in them. These
73 LEs are using only the DFF portion of the LE.

LEs using DFF Only =473-400= |73

LEs using 4LUTS only = 473-300=| 173

=| 246 (Total of LEs using 4LUTS ONLY or DFF

ONLY)
Report’s Overlapped resource = 227 (LEs using both 4LUTS and DFF)
Total number of LEs used = 473

LE Using
DFF
Only
(73)

LE Using
4LUTS Only
(173)

The area where the two circles overlap represents the overlapped resources in the Resource Usage report.
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Enhanced Constraint Flow in Implementation

Design State Invalidation — Enhanced Constraint Flow

The Libero SoC Design Flow window displays status icons to indicate the status of the design state. For any
status other than a successful run, the status icon is identified with a tooltip to give you additional

information.
Status Tooltip Description Possible Causes
Icon
N/A Tool has not run | NEW state Tool has not run or it has been cleaned.
yet
Ivi Tool Tool runs with no errors. PASS | N/A
! successfully state.
runs.
‘,g Varies with the | Tool runs but with Warnings Varies with the tool (e.g., for the Compile Netlist step, not all I/Os
- tool. e.g. Not all have been assigned and locked).

I/0Os have been
Assigned and
Locked

Tool Fails. Tool runs with no errors. Invalid command options or switches, invalid design objects, invalid
design constraints.

Design State is | Tool state changes from PASS Since the last successful run, design source design files, constraint
Out of Date. to OUT OF DATE files or constraint file/tool association, constraint files order, tool
options, and/or project settings have changed.

Timing Timing Verification runs Design fails Timing Analysis. Design has either set-up or hold time
Constraints successfully but the design fails | violations or both.

have not been to meet timing requirements.

met.

Constraints and Design Invalidation

A tool in the Design Flow changes from a PASS state (green check mark) to an OUT OF DATE state when a
source file or setting affecting the outcome of that tool has changed.

The out-of-date design state is identified by the
Sources and/or settings are defined as:

icon in the Design Flow window.

e HDL sources (for Synthesis), gate level netlist (for Compile), and Smart Design and System Builder
components

e Design Blocks (*.cxz files) — low-level design units which may have completed Place and Route and
re-used as components in a higher-level design

e Constraint files associated with a tool
e Upstream tools in the Design Flow:

e |If the tool state of a Design Flow tool changes from PASS to OUT OF DATE, the tool states
of all the tools below it in the Design Flow, if already run and are in PASS state, also change
to OUT OF DATE with appropriate tooltips. For example, if the Synthesis tool state changes
from PASS to OUT OF DATE, the tool states of Place and Route tool as well as all the tools
below it in the Design Flow change to OUT OF DATE.
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o If a Design Flow tool is CLEANED, the tool states of all the tools below it in the Design Flow,
if already run, change from PASS to OUT OF DATE.

o If a Design Flow tool is rerun, the tool states of all the tools below it in the Design Flow, if
already run, are CLEANED.

e Tool Options

o If the configuration options of a Design Flow tool (right-click the tool and choose Configure
Options) are madified, the tool states of that tool and all the other tools below it in the
Design Flow, if already run, are changed to OUT OF DATE with appropriate tooltips.

e Project Settings:
¢ Device selection
e Device settings
e Design Flow
e Analysis operating conditions

Setting Changed Applicable Note Design Flow New State of
Families Tools the Affected
Affected Design Flow
Tools
Family SmartFusion2, | Part# is | N/A since N/A
IGLOO2, and | changed | family cannot
RTG4 be changed
once a root is
created
Die SmartFusion2, | Part#is | All CLEANED/NEW
IGLOO2, and | changed
RTG4
Package SmartFusion2, | Part#is | All CLEANED/NEW
IGLOO2, and | changed
RTG4
Speed SmartFusion2, | Part#is | All CLEANED/NEW
IGLOO2, and | changed
RTG4
Core Voltage SmartFusion2, | Part#is | All CLEANED/NEW
IGLOO2, and | changed
RTG4
Range SmartFusion2, | Part#is | All CLEANED/NEW
IGLOO2, and | changed
RTG4
Default I/0O Technology SmartFusion2, Synthesize, OUT OF DATE
IGLOO2, and and all tools
RTG4 below it
Reserve Pins for Probes | SmartFusion2, Place and OUT OF DATE
IGLOO2, and Route, and all
RTG4 tools below it
Reserve Pins for SPI RTG4 Place and OUT OF DATE
Route, and all
tools below it
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number of high fanout
nets to be displayed)

IGLOO2, and
RTG4

Setting Changed Applicable Note Design Flow New State of
Families Tools the Affected
Affected Design Flow
Tools
Reserve Pins for Device | SmartFusion2, Place and OUT OF DATE
Migration* IGLOO2, and Route and all
RTG4 tools below it
PLL Supply Voltage (V) | SmartFusion2 Verify Power, | OUT OF DATE
and IGLOO2 Generate
FPGA Array
Data and all
other
“Program and
Debug
Design” tools
below it
Power On Reset Delay SmartFusion2 Generate OUT OF DATE
and IGLOO2 FPGA Array
Data and all
other
“Program and
Debug
Design” tools
below it
System controller SmartFusion2 Generate OUT OF DATE
suspended mode and IGLOO2 FPGA Array
Data and all
other
“Program and
Debug
Design” tools
below it
Preferred Language SmartFusion2, None N/A
IGLOO2, and
RTG4
Enable synthesis SmartFusion2, All OUT OF DATE
IGLOO2, and
RTG4
Synthesis gate level SmartFusion2, Synthesize CLEANED/NEW
netlist format IGLOO2, and
RTG4
Design SmartFusion2 None N/A
methodology(standalone | and IGLOO2
initialization)
Reports(Maximum SmartFusion2, None N/A
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Setting Changed Applicable Note Design Flow New State of
Families Tools the Affected
Affected Design Flow
Tools
Abort flow if errors are SmartFusion2, None N/A
found in PDC IGLOO2, and
RTG4
Abort flow if errors are SmartFusion2, None N/A
found in SDC IGLOO2, and
RTG4
Temperature range(C) SmartFusion2, Verify Timing, | OUT OF DATE
IGLOO2, and Post Layout
RTG4 Simulate, and
Verify Power
Core voltage range(V) SmartFusion2, Verify Timing, | OUT OF DATE
IGLOO2, and Post Layout
RTG4 Simulate, and
Verify Power
Default I/0 voltage range | SmartFusion2, Verify Timing, | OUT OF DATE
IGLOO2, and Post Layout
RTG4 Simulate, and
Verify Power
Radiation (krad) RTG4 Verify Timing, | OUT OF DATE
Post Layout
Simulate, and
Verify Power
Enable Single Event RTG4 Verify Timing, | OUT OF DATE
Transient mitigation Post Layout
Simulate,
Verify Power,
Generate
FPGA Array
Data and all
other
“Program and
Debug
Design” tools
below it

*These settings are set in the 1/O Attributes tab of the Constraints Manager, not in the Project
Settings.

Note: Cleaning a tool means the output files from that tool are deleted including log and report files,
and the tool’s state is changed to NEW.

Edit Constraints

Click the Edit with 1/O Editor/Chip Planner/Constraint Editor button to edit existing and add new
constraints. Except for the Netlist Attribute constraints (*.fdc and *.ndc) file, which cannot be edited by an
interactive tool, all other constraint types can be edited with an Interactive Tool. The *.fdc and *.ndc files can
be edited using the Libero SoC Text Editor.
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The Interactive Tool to edit I/O Attributes is the 1/0 Editor. The Interactive Tool to edit Floorplanning
Constraints is the Chip Planner. The Interactive Tool to edit Timing Constraints is the Constraint Editor.

For Timing Constraints that can be associated to Synthesis, Place and Route, and Timing Verification, you
need to specify which group of constraint files you want the Constraint Editor to read and edit:

e Edit Synthesis Constraints - reads associated Synthesis constraints to edit.
e Edit Place and Route Constraints - reads only the Place and Route associated constraints.
e Edit Timing Verification Constraints - reads only the Timing Verification associated constraints.

If the Timing Tab contains three SDC constraints file (a.sdc, b.sdc, and c.sdc), each with Tool Association as
shown in the table below. When the Constraint Editor opens, it reads the SDC file based on your selection
and the constraint file/tool association.

Synthesis Place and Route Timing Verification
a.sdc X X
b.sdc X X
c.sdc [target] X X X

e Edit Synthesis Constraints reads only the b.sdc and c.sdc when Constraint Editor opens.
e Edit Place and Route Constraints reads a.sdc, b.sdc and c.sdc when Constraint Editor opens.
e Edit Timing Verification Constraints reads a.sdc and c.sdc when Constraint Editor opens.

Constraints in the SDC constraint file that are read by the Constraint Editor and subsequently modified by
you will be written back to the SDC file when you save the edits and close the Constraint Editor.

When you add a new SDC constraint in the Constraint Editor, the new constraint is added to the c.sdc file,
because it is set as target. If no file is set as target, Libero SoC creates a new SDC file to store the new
constraint.

Constraint Type and Interactive Tool

Constraint Type

Interactive Tool

Design Tool the

Required Design

For Editing Constraints File is | State Before
Associated Interactive Tool
Opens for Edit
1/0 Constraints 1/0 Editor Place and Route Post-Synthesis
Tool
Floorplanning Chip Planner Place and Route Post-Synthesis
Constraints Tool
Timing Constraints | SmartTime Synthesis Tool Pre-Synthesis

Constraints Editor

Place and Route
Timing Verification

Post-Synthesis
Post-Synthesis

Netlist Attributes Interactive Tool Not | Synthesis Pre-Synthesis
Synplify Netlist Available Open the
Constraint (*.fdc) Text Editor to edit.
Netlist Attributes Interactive Tool Not | Synthesis Pre-Synthesis

Compile Netlist
Constraint (*.ndc)

Available Open the
Text Editor to edit.
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Note: If the design is not in the proper state when Edit with <Interactive tool> is invoked, a pop-up
message appears.

s ]

# | Information [

-0" Please run 'Synthesize' before executing Edit Operation
Note: When an interactive tool is opened for editing, the Constraint Manager is disabled. You need to close
the Interactive Tool to return to the Constraint Manager.

Check Constraints
When a constraint file is checked, the Constraint Checker:

e Checks the syntax

e Compares the design objects (pins, cells, nets, ports) in the constraint file versus the design objects in
the netlist (RTL or post-layout ADL netlist). Any discrepancy (e.g., constraints on a design object which
does not exist in the netlist) are flagged as errors and reported in the *_sdc.log file

Design State and Constraints Check

Constraints can be checked only when the design is in the right state. A pop-up message appears when the
check is made and the design flow has not reached the right state,

5 Information Iﬁ

r .
[o_l Please run 'Synthesize’ before executing Ched: Operation
b -

Constraint Check for Required Netlist Used Check Result
Type Tools Design State for Design

Before Objects

Checking Checks

1/0 Constraints | Place and Post-Synthesis | ADL Netlist Reported in Libero
Route Log Window

Floorplanning Place and Post-Synthesis | ADL Netlist par_sdc.log
Constraints Route

Timing Synthesis Pre-Synthesis RTL Netlist synthesis_sdc.log
Constraints

Place and Post-Synthesis | ADL Netlist par_sdc.log
Route

Timing Post-Synthesis | ADL Netlist vt_sdc.log
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Place and Route - SmartFusion2, IGLOO2, and RTG4

Constraint Check for Required Netlist Used Check Result
Type Tools Design State for Design

Before Objects

Checking Checks

Verification

Netlist FDC Check | Pre-Synthesis RTL Netlist Libero Message
Attributes Window
Netlist NDC Check | Pre-Synthesis RTL Netlist Reported in Libero
Attributes Log Window

Place and Route - SmartFusion2, IGLOO2, and RTG4

To change your Place and Route settings:
Expand Implement Design, right-click Place and Route and choose Configure Options.

Timing-Driven

Timing-Driven Place and Route is selected by default. The primary goal of timing-driven Place and Route is
to meet timing constraints, specified by you or generated automatically. Timing-driven Place and Route
typically delivers better performance than Standard Place and Route.

If you do not select Timing-driven Place and Route, timing constraints are not considered by the software,
although a delay report based on delay constraints entered in SmartTime can still be generated for the
design.

Power-Driven

Select this option to run Power-Driven layout. The primary goal of power-driven layout is to reduce dynamic
power while still maintaining timing constraints.

High Effort Layout

Enable this option to optimize performance; layout runtime will increase if you select this option.

Repair Minimum Delay Violations

This option is enabled by default for SmartFusion2, IGLOO2, and RTG4 devices.

Enable this option to instruct the Router engine to repair Minimum Delay violations for Timing-Driven Place
and Route mode (Timing-Driven Place and Route option enabled). The Repair Minimum Delay Violations
option, when enabled, performs an additional route that attempts to repair paths that have minimum delay
and hold time violations. This is done by increasing the length of routing paths and inserting routing buffers
to add delay to the top 100 violating paths.

When this option is enabled, Libero adjusts the programmable delays through I/Os to meet hold time
requirements from input to registers. For register-to-register paths, Libero adds buffers.

Libero iteratively analyzes paths with negative minimum delay slacks (hold time violations) and chooses
suitable connections and locations to insert buffers. Not all paths can be repaired using this technique, but
many common cases will benefit.

Even when this option is enabled, Libero will not repair a connection or path which:
e s a hardwired, preserved, or global net
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e Has a sink pin which is a clock pin

e [s violating a maximum delay constraint (that is, the maximum delay slack for the pin is negative)
e May cause the maximum delay requirement for the sink pin to be violated (setup violations)

e Has the sink and driver pins located in the same cluster

Typically, this option is enabled in conjunction with the Incremental Layout option when a design’s maximum
delay requirements have been satisfied.

Every effort is made to avoid creating max-delay timing violations on worst case paths.

Min Delay Repair produces a report in the implementation directory which lists all of the paths that were
considered.

If your design continues to have internal hold time violations, you may wish to rerun repair Minimum Delay
Violations (in conjunction with Incremental Layout). This will analyze additional paths if you originally had
more than 100 violating paths.

Incremental Layout

Choose Incremental Layout to use previous placement data as the initial placement for the next run. If a high
number of nets fail, relax constraints, remove tight placement constraints, deactivate timing-driven mode, or
select a bigger device and rerun Place and Route.

You can preserve portions of your design by employing Compile Points, which are RTL partitions of the
design that you define before synthesis. The synthesis tool treats each Compile Point as a block which
enables you to preserve its structure and timing characteristics. By executing Layout in Incremental Mode,
locations of previously-placed cells and the routing of previously-routed nets is preserved. Compile Points
make it easy for you to mark portions of a design as black boxes, and let you divide the design effort
between designers or teams. See the Synopsys FPGA Synthesis Pro ME User Guide for more information.

Use Multiple Pass

Check Multiple Pass to run multiple pass of Place and Route to get the best Layout result. Click Configure
to specify the criteria you want to use to determine the best layout result. For details, see Multiple Pass
Layout Configuration (SmartFusion2, IGLOO2, and RTG4).

See Also
Mutiple Pass Layout Configuration (SmartFusion2, IGLOO2, and RTG4)
extended run_lib - Libero SoC Only

Multiple Pass Layout Configuration (SmartFusion2, IGLOOZ2, and
RTG4)

Multiple Pass Layout attempts to improve layout quality by selecting from a greater number of Layout
results. This is done by running individual place and route multiple times with varying placement seeds and
measuring the best results with specified criteria.

e Before running Multiple Pass Layout, save your design.
e Multiple Pass Layout is supported by all families.

e Multiple Pass Layout saves your design file with the pass that has the best layout results. If you want
to preserve your existing design state, you should save your design file with a different name before
proceeding. To do this, from the File menu, choose Save As.

e Four types of reports (timing, maximum delay timing violations, minimum delay timing violations, and
power) for each pass are written to the working directory to assist you in later analysis:

e <root_module_name>_timing_r<runNum>_s<seedIndex>.rpt
e <root_module_name>_timing_violations_r<runNum>_s<seedIndex>.rpt
e <root_module_name>_timing_violations_min_r<runNum>_s<seedIndex>.rpt
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e <root_module_name>_power_r<runNum>_s<seedIndex>.rpt

e <root_module_name>_iteration_summary.rpt provides additional details about the saved
files.

To configure your multiple pass options:
1. When running Layout, select Use Multiple Passes in the Layout Options dialog box.
2. Click Configure. The Multi-Pass Configuration dialog box appears.

| Multi-Pass Configuration I. 2 ﬁ]

Mumber of passes: 5§

u
1 25

Start at seed index (1 - 101): 11 |%

Measurement:

(71 Slowest dodk
(7 spedific dodk CLK_ibuffu0/U_IOINFF:Y

(71 Timing violations

Maximum delay @ Minimum delay
Selectb Total Megative Slack
Stop on first pass without violations
i@ Total power

o) (o

Figure 110 - Multi-Pass Configuration Dialog Box
3. Setthe options and click OK.

Number of passes: Set the number of passes (iterations) using the slider. 1 is the minimum and 25 is the
maximum. The default is 5.

Start at seed index: Set the specific index into the array of random seeds which is to be the starting point
for the passes. If not specified, the default behavior is to continue from the last seed index that was used.

Measurement: Select the measurement criteria you want to compare layout results against.

e Slowest clock: Select to use the slowest clock frequency in the design in a given pass as the
performance reference for the layout pass.

e Specific clock: Select to use a specific clock frequency as the performance reference for all layout
passes.

Timing violations: This is the default. Select Timing Violations to use the pass that best meets the slack or
timing-violations constraints.

Note: You must enter your own timing constraints through SmartTime or SDC.
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e Maximum delay: Select to examine timing violations (slacks) obtained from maximum delay analysis.
This is the default.

e Minimum delay: Select to examine timing violations (slacks) obtained from minimum delay analysis.
e Select by: Worst Slack or Total Negative Slack to specify the slack criteria.

e When Worst Slack (default) is selected, the largest amount of negative slack (or least
amount of positive slack if all constraints are met) for each pass is identified, and the largest
value of all passes determines the best pass.

¢ When Total Negative Slack is selected, the sum of negative slacks from the first 100 paths in
the Timing Violations report for each pass is identified, and the largest value of all the passes
determines the best pass. If no negative slacks exist for a pass, the worst slack is used to
evaluate that pass.

e Stop on first pass without violations: Select to stop performing remaining passes if all timing
constraints have been met (when there are no negative slacks reported in the timing
violations report).

e Total power: Select to determine the best pass to be the one that has the lowest total power (static +
dynamic) of all layout passes.

Iteration Summary Report

The file <root_module>_iteration_summary.rpt records a summary of how the multiple pass run was invoked
either through the GUI or extended_run_lib Tcl script, with arguments for repeating each run. Each new run
appears with its own header in the Iteration Summary Report with fields RUN_NUMBER and INVOKED AS,
followed by a table containing Seed Index, corresponding Seed value, Comparison data, Report Analyzed,
and Saved Design information.

sl terston aessrront 8 M Reports K| StwSege § % madv K molv &% ol # K =

Figure 111 - Iteration Summary Report

See Also
Place and Route - SmartFusion2, IGLOO2, and RTG4
extended run_lib

Export Back Annotated Files

Libero SoC uses post-layout files for back-annotated timing simulation.
Post-layout files include:
e *ba.sdf - Standard Delay Format for back-annotation to the simulator.

e *ba.vivhd - Post-layout flattened netlist used exclusively for back-annotated timing simulation. May
contain low level macros not immediately recognizable to you; these were added by the software to
improve your design performance.
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To generate a post-layout file, in the Design Flow window click Implement Design and double-click Export
Back Annotated Files.

If you wish to export the Back Annotated files with options that are different than the default, right-click
Export Back Annotated Files and choose Open Interactively.
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Verify Post Layout Implementation

Generate Back Annotated Files - SmartFusion2, IGLOO2, and
RTG4 Only

Generates Back Annotated files for your design.
Back Annotated files include:
e *ba.sdf - Standard Delay Format for back-annotation to the simulator.
e *ba.v/.vhd - Post-placement netlist used for back-annotated timing simulation.

To generate these files, in the Design Flow window click Implement Design and double-click Generate
Back Annotated Files.

Right-click Generate Back Annotated Files and choose Configure Options to open the Generate Back
Annotated Files Options dialog box.

Simulator Language Type - Set your simulator language type according to your design.

Timing: Export enhanced min delays for best case - Exports your enhanced min delays to include your
best-case timing results in your Back Annotated file.

Simulate - Opens ModelSim AE

The back-annotation functions are used to extract timing delays from your post layout data. These extracted
delays are put into a file to be used by your CAE package’s timing simulator. The default simulator for Libero
SoC is ModelSim AE. You can change your default simulator in your Tool Profile.

If you wish to perform pre-layout simulation: In the Design Flow Window, under Verify Pre-Synthesized
design, double-click Simulate.

To perform timing simulation:
1. If you have not done so, back-annotate your design and create your testbench.
2. Right-click Simulate (in Design Flow window, Implement Design > Verify Post-Synthesis

Implementation > Simulate) and choose Organize Input Files > Organize Source Files from the
right-click menu.

In the Organize Files for Source dialog box, all the stimulus files in the current project appear in the
Source Files in the Project list box. Files already associated with the block appear in the Associated
Source Files list box.

In most cases you will only have one testbench associated with your block. However, if you want
simultaneous association of multiple testbench files for one simulation session, as in the case of PCI
cores, add multiple files to the Associated Source Files list.

To add a testbench: Select the testbench you want to associate with the block in the Source Files in
the Project list box and click Add to add it to the Associated Source Files list.

To remove a testbench: To remove or change the file(s) in the Associated Source Files list box,
select the file(s) and click Remove.

To order testbenches: Use the up and down arrows to define the order you want the testbenches
compiled. The top level-entity should be at the bottom of the list.

When you are satisfied with the Associated Simulation Files list, click OK.

4. To start ModelSim AE, right-click Simulate in the Design Hierarchy window and choose Open
Interactively. ModelSim starts and compiles the appropriate source files. When the compilation
completes, the simulator runs for 1 us and the Wave window opens to display the simulation results.

5. Scroll in the Wave window to verify the logic works as intended. Use the cursor and zoom buttons to
zoom in and out and measure timing delays. If you did not create a testbench with WaveFormer Pro,
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you may get error messages with the vsim command if the instance names of your testbench do not
follow the same conventions as WaveFormer Pro. Ignore the error message and type the correct vsim
command.

6. When you are done, from the File menu, choose Quit.

Verify Timing

Verify Timing Configuration
Use this dialog box to configure the ‘Verify Timing’ tool to generate a timing constraint coverage report and
detailed static timing analysis and violation reports based on different combinations of process speed,
operating voltage, and temperature.
For the timing and timing violation reports you can select:
¢ Max Delay Static Timing Analysis report based on Slow process, Low Voltage, and High Temperature
operating conditions.
e Min Delay Static Timing Analysis report based on Fast process, High Voltage, and Low Temperature
operating conditions.
e Max Delay Static Timing Analysis report based on Fast process, High Voltage, and Low Temperature
operating conditions.
¢ Min Delay Static Timing Analysis report based on Slow process, Low Voltage, and High Temperature
operating conditions.
The actual values for High/Low Voltage and High/Low Temperature shown in this configuration dialog box
are based on the operating conditions: COM, IND, MIL, TGrade1/2, and/or custom settings as set in the
Project’s settings (Project > Project Settings > Analysis Operating Conditions). Refer to Project Settings >
Analysis Operating Conditions for the actual High/Low Voltage and High/Low Temperature values.
The following figures show examples of the Verify Timing Configuration configuration dialog box for various
operating conditions and report selections.
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Figure 112 - Temperature/Voltage Value for Operating Conditions: COM (Commercial)
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Figure 113 - Temperature/Voltage Value for Operating Conditions: IND (Industrial)
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Figure 114 - Temperature/Voltage value for CUSTOM Temperature (0°C to 125°C) and IND Voltage
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Types of Timing Reports
From the Design Flow window > Verify Timing, you can generate the following types of reports:

Timing reports — These reports display timing information organized by clock domain. Four types of timing
reports are available. You can configure which reports to generate using the ‘Verify Timing’ configuration
dialog box (Design Flow > Verify Timing > Configure Options). The following reports can be generated:

e Max Delay Static Timing Analysis report based on Slow process, Low Voltage and High Temperature
operating conditions.

<root>_max_timing_slow_<Ilv>_<ht>.xml (generated by default)

e Min Delay Static Timing Analysis report based on Fast process, High Voltage and Low Temperature
operating conditions.

<root>_max_timing_fast_<hv>_<It>.xml

e Max Delay Static Timing Analysis report based on Fast process, High Voltage and Low Temperature
operating conditions.

<root>_min_timing_fast_<hv>_<It>.xml (generated by default)

e 0 Min Delay Static Timing Analysis report based on Slow process, Low Voltage and High Temperature
operating conditions.

<root>_min_timing_slow_<Iv>_<ht>.xml

Timing violations reports — These reports display timing information organized by clock domain. Four
types of timing violations reports are available. You can configure which reports to generate using the ‘Verify
Timing’ configuration dialog (Design Flow > Verify Timing > Configure Options). The following reports
can be generated:

e Max Delay Static Timing Analysis report based on Slow process, Low Voltage and High Temperature
operating conditions.

<root>_max_timing_slow_ violations_<Iv>_<ht>.xml (generated by default)

e Min Delay Static Timing Analysis report based on Fast process, High Voltage and Low Temperature
operating conditions.

<root>_max_timing_violations_fast_<hv>_<It>.xml

e Max Delay Static Timing Analysis report based on Fast process, High Voltage and Low Temperature
operating conditions.

<root>_min_timing_fast_ violations_<hv>_<It>.xml (generated by default)

e Min Delay Static Timing Analysis report based on Slow process, Low Voltage and High Temperature
operating conditions.

<root>_min_timing_slow_ violations_<Iv>_<ht>.xml
Constraints coverage report — This report displays the overall coverage of the timing constraints set on the
current design.
<root>_timing_constraints_coverage.xml (generated by default)
Combinational loop report — This report displays combinational loops found during initialization.
<root>_timing_combinational_loops.xml (always generated)

Note: The actual values for High/Low Voltage and High/Low Temperature shown in this configuration dialog
boxare based on the operating conditions: COM, IND, MIL, TGradel/2, and/or custom settings as set in the
Project’s settings (Project > Project Settings > Analysis Operating Conditions). Refer to Project
Settings > Analysis Operating Conditions for the actual High/Low Voltage and High/Low Temperature
values.
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Figure 115 - Reports Example

Icon

Definition

Timing requirement met for this report

Timing requirement not met (violations) for this report

.¢X‘

Timing report available for generation but has not been selected/configured for
generation

SmartTime (Enhanced Constraint Flow)

SmartTime is the Libero SoC gate-level static timing analysis tool. 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: SmartTime in the Enhanced Constraint Flow has changed. See the Timing Constraints
Editor for help with creating and editing timing constraints in the Enhanced Constraints
Flow.

Static Timing Analysis (STA)

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 as it reports all possible paths, including false paths, in the design. False paths are timing paths
in the design that do not propagate a signal. To get a true and useful timing analysis, you need to identify
those false paths, if any, as false path constraints to the STA tool and exclude them from timing
considerations.

Timing Constraints

SmartTime supports a range of timing constraints to provide useful analysis and efficient timing-driven
layout.

Timing Analysis

SmartTime provides a selection of analysis types that enable you to:
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¢ Find the minimum clock period/highest frequency that does not result in a timing violations
¢ Identify paths with timing violations

¢ Analyze delays of paths that have no timing constraints

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 Place and Route

Timing constraints impact analysis and place and route the same way. As a result, adding and editing your
timing constraints in SmartTime is the best way to achieve optimum performance.

SmartTime and Timing Reports

From SmartTime > Tools > Reports, the following report files can be generated:
e Timing Report (for both Max and Min Delay Analysis)
e Timing Violations Report (for both Max and Min Delay Analysis)
e Bottleneck Report
e Constraints Coverage Report
e Combinational Loop Report

SmartTime and Cross-Probing into Chip Planner

From SmartTime, you can select a design object and cross-probe the same design object in Chip Planner.
Design objects that can be cross-probed from SmartTime to Chip Planner include:

e Ports
e Macros
e Timing Paths

Refer to the SmartTime User's Guide for details (Libero SoC > Help > Reference Manual > SmartTime
User’s Guide).

SmartTime and Cross-Probing into Constraint Editor

From SmartTime, you can cross-probe into the Constraint Editor. Select a Timing Path in SmartTime’s
Analysis View and add a Timing Exception Constraint (False Path, Multicycle Path, Max Delay, Min Delay) .
The Constraint Editor reflects the newly added timing exception constraint.

Refer to the SmartTime for Libero In Enhanced Constraint Flow User's Guide for details.

Verify Power

Right-click on the Verify Power command in the Design Flow window to see the following menu of options:

188 Libero SoC User's Guide


http://coredocs.s3.amazonaws.com/Libero/11_7_0/Tool/smarttime_ug_g4_ecf.pdf

NOTE: Links and cross-references in this PDF file may point to external files and generate an error

when clicked. View the online help included with software to enable all linked content.

& Microsemi
Verify Power

M ~pplications  Places System & o k7

Project File Edit View Design Tools Help

NEed 22048 &

Design Flow & %
countlé &= o g‘
Tool

Create Design
e ¢ Constraints
= F Implement Design
> Synthesize
+ bk Verify Post-Synthesis Implementation
*J Configure Flash*Freeze
v £ Place and Route
F Edit Constraints
P Verify Post Layout Implementation
+_| Generate Back Annotated Files
Simulate
Verify Timing

&, Open SmartTime
=- ¥ IO Analyz| Run
E¥SSN AR Clean and Run All

KL

H

e e Open Interactively
F * Handoff Design
# b Handoff Design  Clean hment
B~ ¢ Handoff Design
View Report
Help

Figure 116 - Verify Power right-click menu

Verify Power sub-commands

SmartPower

Run - Runs the default power analysis and produces a power report. This is also the behavior of a double-
click to Verify Power.

Clean and Run All - Identical to the sequence of commands "Clean" (see below) and "Run"
Open interactively - Brings up the SmartPower for Libero SoC tool (see below)
Clean - Clears the history of any previous default power analysis, including deletion of any reports. The flow

task completion icon will also be cleared.

View Report - This sub-command is only available and visible if a report is available. When View Report is
invoked, the Report tab will be added to the Libero SoC GUI window, and the Power Report will be selected
and made visible.

SmartPower is the Microsemi SoC state-of-the-art power analysis tool. SmartPower enables you to globally
and in-depth visualize power consumption and potential power consumption problems within your design, so
you can make adjustments — when possible — to reduce power.

SmartPower provides a detailed and accurate way to analyze designs for Microsemi SoC FPGAs: from top-
level summaries to deep down specific functions within the design, such as gates, nets, 10s, memories,
clock domains, blocks, and power supply rails.
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You can analyze the hierarchy of block instances and specific instances within a hierarchy, and each can be
broken down in different ways to show the respective power consumption of the component pieces.

SmartPower also analyses power by functional modes, such as Active, Flash*Freeze, Shutdown, Sleep, or
Static, depending on the specific FPGA family used. You can also create custom modes that may have been
created in the design. Custom modes can also be used for testing "what if" potential operating modes.

SmartPower has a very unique feature that enables you to create test scenario profiles. A profile enables
you to create sets of operational modes, so you can understand the average power consumed by this
combination of functional modes. An example may be a combination of Active, Sleep, and Flash*Freeze
modes — as would be used over time in an actual application.

SmartPower generates detailed hierarchical reports of the power consumption of a design for easy
evaluation. This enables you to locate the power consumption source and take appropriate action to reduce
the power if possible.

SmartPower supports use of files in the Value-Change Dump (VCD) format, as specified in the IEEE 1364
standard, generated by the simulation runs. Support for this format lets you generate switching activity
information from ModelSim or other simulators, and then utilize the switching activity-over-time results to
evaluate average and peak power consumption for your design.

See SmartPower For Libero SoC User Guide

O Advisor (SmartFusion2, IGLOOZ2, and RTG4)

The 10 Advisor enables you to balance the timing and power consumption of the 1Os in your design. For
output 10s, it offers suggestions on Output Drive and Slew values that meet (or get as close as possible to)
the timing requirements and generates the lowest power consumption. For Input 10s, it offers suggestions
on On-Die Termination (ODT) Impedance values (when the ODT Static is ON) that meet (or get as close as
possible to) the timing requirements and generates the lowest power consumption.

Timing data information is obtained from the Primary analysis scenario in SmartTime. Power data is
obtained from the Active Mode in SmartPower.

To open the 10 Advisor, from Libero SoC’s Design Flow window, right-click 10 Advisor and choose Open
Interactively (IO Advisor > Open Interactively) or double-click 10 Advisor.
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Figure 117 - 10 Advisor — Open Interactively

Introduction
The Introduction screen provides general information about the 10 Advisor.
The introduction screen provides the navigational panel for you to navigate to the following panels:
e Output Load panel — Displays the IO load Power and Delay values for Outputs and Inouts.
e Output Drive and Slew panel — Displays the Output Drive and Slew for Outputs and Inouts.

e ODT & Schmitt Trigger — Displays the ODT Static (On/Off), the ODT Impedance value (Ohms) for
Inputs and Inouts and the Schmitt Trigger (On/Off)

All steps in the 10 Advisor are optional.

Libero SoC User's Guide 191



& Microsemi

[ 10Advisce

NOTE: Links and cross-references in this PDF file may point to external files and generate an error
when clicked. View the online help included with software to enable all linked content.

(= E

File Edit View Help
L

10Advizos
Introduction
4 10 Attributes
Qutput Load
Output Drive & Slew
00T & Schmitt Tigg
Summary

Introduction to I0Advisor

The IDAdvisor helps you reduce power consumption while meeting timing constraints.,

Each soreen gives you access to modify individual 10 attributes and display the timing and power impact
of your changes. For output drive and slew, the IDAdvisor suggests the best parameter settings
to meat your power and timing goals.

Al the steps in IDAdvisor are optional.

Fam:RTGS  DeecRTHG150  Phgo 65706 | Speed: -1

Output Load

Figure 118 - 1O Advisor - Introduction

The Output Load panel displays the load of all output/inout ports in your design.
The display is sorted by Initial or Current value and is selectable in the Sort By drop-down menu.

Tooltips are available for each cell of the Table. For output and inout ports, the tooltip displays the Port
Name, Macro Name, Instance Name and Package Pin. Inout ports are identified by a blue bubble icon.
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Figure 119 - 10 Advisor - Output Load Panel
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Search and Regular Expressions

To search for a specific Port, enter the Port Name in the Port Name Search field and click Search. Regular
expressions are accepted for the search. All Port Names matching the regular expression are displayed.
The regular expression “FDDR*", for example, results in all the output ports beginning with FDDR in the Port
Name appearing in the display.
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Figure 120 - Search Field and Regular Expressions

Status Column
The icon in the Status Column displays the status of the Output Port.

Icon Status and Explanation

‘U‘, OK - The IO attributes match the suggestion in Output Drive and Slew Table.

Error — The Timing constraints for this 10 are not met in Output Drive and
Slew Table.

Information — you can improve the power and/or timing of the 10 by applying
the suggestion in Output Drive and Slew Table.

Column Display and Sorting

To hide or unhide a column, click on the drop-down menu of a column header and select Hide Column or
Unhide All Columns.

To sort the contents of a column, select the column header, and from the right-click menu, select Sort /A to
Z/Z to A/Sort Min to Max/Sort Max to Min as appropriate.

Set Output Load

To set the output load of a port, click the Port and click Set Output Load or edit the value in the Current
Output Load cell. Initial value remains unchanged.
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Restore Initial Value

To restore a Port’s output load to the initial value, select the output port and click Restore Initial Value. The
current value changes to become the same value as the initial value.

Output Drive and Slew
The Output Drive and Slew page displays the Output Drive and Slew of all output/inout ports of your design.

The display can be sorted according to the initial, current or suggested values. To change the sorting, click
the Sort By drop-down menu to make your selection.

Three values are displayed for Output Drive and Slew of each 10 output/inout port:
¢ Initial — This is the initial value when the 10 Advisor is launched.

e Current —This is the current value which reflects any changes you have made, including suggestions
you have accepted from the 10 Advisor.

e Suggested — This is the suggested value from the IO Advisor for optimum power and timing

performance.
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Figure 121 - 10 Advisor — Output Drive and Slew

How the Suggested Values Are Computed
The 10 Advisor provides suggestions for output drive and slew values according to the following criteria:

e When the user has set no output delay constraint for the port, the 10 Advisor suggests 10 attribute
values that generate the lowest power consumption.

e When the user has set an output delay constraint on the port, the 10 Advisor suggests 10 attribute
values that generates the lowest power consumption and positive timing slacks. If the slacks of all
attribute combinations are negative, the 10 Advisor suggests an attribute combination (Drive strength
and slew) that generates the least negative slack.

In this screen, you can change the drive strength and slew of the design output I/Os. Select the out drive
and/or the slew current value cell. Click the cell to open the combo box. Choose the value you want from the
set of valid values. You can restore the initial values by clicking Restore Initial Value.

To make changes to multiple 1/Os, select multiple 1/0Os (Control+click), click Set Slew or Set Outdrive,
select the value, and click OK.

Apply Suggestion
To apply the suggested value to a single output port, select the output port and click Apply Suggestion.

To apply the suggested values to mulitple ports, select the multiple ports (Control+click) and click Apply
Suggestion.
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Adjust ODT and Schmitt Trigger

This page allows you to set the Schmitt Trigger setting (On/Off), On-Die Termination (ODT) Static setting
(On/Off), and the ODT Impedance (in Ohms) to valid values for all Input/Inout IOs of your design. The 10
Advisor page instantly gives you the Power (in uW) and Delay (in ns) values when you make changes. If the
suggested values meet your design’s power and/or timing requirements, you can accept the suggestions
and continue with your design process.
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Figure 122 - |10 Advisor — Adjust ODT and Schmitt Trigger

Search and Regular Expressions

To search for a specific Port, enter the Port Name in the Port Name Search field and click Search. Regular
expressions are accepted for the search. All Port Names matching the regular expression are displayed.
The regular expression “RESET*", for example, results in the input/inout ports with the port name beginning
with “RESET” appearing in the display.
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Figure 123 - Search Field and Regular Expressions
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Status Column
The icon in the Status Column displays the status of the input/inout ports.

Icon Status and Explanation

|u,« OK - The IO attributes match the suggestion in the Adjust ODT and Schmitt
I Trigger Table.

Error — The Timing constraints for this 10 are not met in the Adjust ODT and
- o Schmitt Trigger Table.

Information — you can improve the power and/or timing of the 10 by applying
ﬂ the suggestion in the Adjust ODT and Schmitt Trigger Table.

Column Display and Sorting

To hide or unhide a column, click on the drop-down menu of a column header and select Hide Column or
Unhide All Columns.

To sort the contents of a column, select the column header, and from the right-click menu, select Sort /A to
Z/Z to A/Sort Min to Max/Sort Max to Min as appropriate.

Set Schmitt Trigger

For 10 Standards that support the Schmitt Trigger, you can turn the Schmitt Trigger On or Off. Select the 10
and click Set Schmitt Trigger to toggle on or off. Your setting is displayed in the Schmitt Trigger column for
the 10.

Set ODT Static

For 10 standards that support ODT static settings, you can turn the ODT Static On or Off according to your
board layout or design needs:

e On - The Termination resistor for impedance matching is located inside the chip.
e Off — The Terminator resistor for impedance matching is located on the printed circuit board.

To turn the ODT Static on or off, click to select the input/inout port and from the pull-down menu, toggle on
or off. You can also turn ODT Static on or off by clicking Set ODT Static and toggling on or off.

Set ODT Impedance (Ohm)

For each input/inout in your design, valid ODT Impedance values (in Ohms) are displayed for you to choose
from. Click to select the input/inout port and select one of the valid ODT impedance values from the pull-
down list in the ODT Impedance column. You can also click Set ODT Impedance to choose one of the valid
ODT impedance values. The Power and Delay values may vary when you change the ODT Impedance
(Ohm).

Note: When ODT_static is set to OFF, changing the ODT_Impedance value has no effect on the Power and
Delay values. The Power and Delay values change with ODT_Impedance value changes only when

ODT _static is set to ON.

Apply Suggestion
To apply the suggested value to a single input/inout port, select the port and click Apply Suggestion. To

apply the suggested values to mulitple ports, select the multiple ports (Control-click) and click Apply
Suggestion.
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10 Advisor (SmartFusion2, IGLOOZ2, and RTG4)

Restore Initial Value

To restore an input/inout port’s attribute values to the initial values, select the port and click Restore Initial
Value.The current value changes to the same value as the initial value.

Summary of Changes
This screen provides a summary of the timing and power changes you have made in the 10 Advisor.
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Figure 124 - 10 Advisor — Summary

You can save the summary by clicking Save Summary, selecting the save format (text or CSV), and clicking
OK.

To commit 10 Attribute changes you have made to the database (the *io_pdc file), choose Save from the
File Menu (File > Save). Click OK in the dialog that appears.

Note: After saving the changes into the pdc file and database, the summary refreshes automatically and
shows the latest data as per the latest database.
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Program and Debug

SmartFusion2 and IGLOO2 Programming Tutorials

SPI Programmming Tutorials

SPI Programming Tutorial Overview

SmartFusion2 and IGLOO2 devices can be programmed using multiple programming methods.

Refer to the Programming User Guide for your respective device for details on different programming
methods.

The following tutorials describe programming methods that involve the MSS/HPMS SPI_0 ports:
e Auto Programming
e In Application Programing (IAP) Tutorial

e Programming Recovery - Auto Update

Auto Programming

Auto programming uses the Microcontroller Subsystem SPI port (SPI_0) to fetch the bitstream from the
external SPI flash (pre-programmed) connected to the same port and then program the FPGA Fabric and
eNVM. The transaction between the System controller and the external SPI flash happens in SPI master
mode.

The SPI_0 port is enabled to operate as a SPI master at power-on reset or DEVRST_N assertion if the
FLASH_GOLDEN_N pin is pulled low. The Auto Programming can be protected in the Security Policy
Manager > Update Policy.

1. Right-click Configure Security and Programming > Configure Security and choose Configure
Options (as shown in the figure below).

4 » (Configure Security and Programming ...
# Configure User Programming Data
% Configure Programming Recovery
@ Configure Security _ : |
@ pdate eNVM Me Configure Options...
4 » Program Design Help
B Configure Bitstream
% Generate Bitstream
% Run PROGRAM Action |

Figure 125 - Launch Security Policy Manager

m

2. In Security key mode select Enable customer security options.
3. In Security policies click the checkbox to enable Update Policy.
4. Click the Update Policy button and click to enable Auto Programming.
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& Microsemi

ials

Auto programming uses a *.spi programming file. You must export a *.spi file using Export Bitstream (under
Handoff Design for Production).
Note: SPI file programming for Auto Programming, Auto Update (IAP), Programming Recovery, and IAP/ISP
Services currently can only program security once with the master file. Update files cannot update the
security settings. In addition, Programming Recovery, Silicon Signature, Firewall, and Tamper Macro can
only be programmed with the master file and cannot be updated.

DEVICE_INFO programming

When the DEVICE_INFO programming action is run with a STAPL file for SmartFusion2 and IGLOO2
devices, you will see the following message:
"Info: Algorithm Version, Programmer, Software Version, Programming Software, Programming Interface
Protocol, and Programming File Type information do not get programmed with Auto Programming, Auto
Update (IAP), Programming Recovery, or IAP/ISP Services and should be ignored.”

In Application Programming (IAP) Tutorial

In Application Programming (IAP) is a two-step process. In the first step, the intended bitstream is written to
an external SPI flash connected to SPI_0 port of MSS. In the second step, Cortex-M3(SmartFusion2) or
user logic in Fabric (IGLOO2) calls the IAP programming service of the system controller to program the
FPGA fabric and eNVM with the bitstream fetched from the external SPI flash.

In order to perform IAP, the required functional blocks must be configured by pre-programming the chip.

To enable SmartFusion2/IGLOO2 device for IAP, you must configure the following components in Libero

SoC:
[ ]
[ ]

Source of application image: eSRAM, eNVM or DDR/SDR memories or Fabric
Source of programming bitstream: MSS peripherals including SPI1_0 port
Interface between System Controller and Cortex-M3: COMM_BLK

To create a programming file with IAP configuration (SmartFusion2 steps shown):

1.

Create a Libero SoC project targeting the desired SmartFusion2 device. Select SmartFusion2
Microcontroller. Click the checkbox to enable Use Design Tool and select the SmartFusion2
Microcontroller Subsystem (MSS). Click OK to continue. A dialog box appears to name your new
component.

Name the component IAP_Setup_MSS _0.
Double-click IAP_Setup_MSS_0 to configure the blocks:
ENVM stores the two step IAP application code.

USB is the interface used to read the programming bitstream and download it to the External SPI
flash.

MSS_CCC is the Cortex-M3 Clock

RESET Controller is the Chip reset

SPI_0 is connected with External SPI flash

MMUART _1 is the Host PC communication to get status

See the SmartFusion2 Microcontroller Subsystem User Guide section on How to Use Blocks for
details on how to configure them.

Click SmartDesign > Generate Component.

Complete the design flow up to Place and Route and export the firmware to enable the MSS
component.

Click Generate Bitstream or Export Bitstream to export a programming file you can use to program
your device.

Note: Libero SoC will error out if SP1_0 routs to the fabric instead of a package pin.
DEVICE_INFO programming

When the DEVICE_INFO programming action is run with a STAPL file for SmartFusion2 and IGLOO2
devices, you will see the following message:
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"Info: Algorithm Version, Programmer, Software Version, Programming Software, Programming Interface
Protocol, and Programming File Type information do not get programmed with Auto Programming, Auto
Update (IAP), Programming Recovery, or IAP/ISP Services and should be ignored.”

Programming Recovery Tutorial

If programming recovery is enabled, SmartFusion2/IGLOO2 device automatically recovers from a power
failure during a programming operation. Programming recovery requires an external SPI flash to be
connected to the MSS SPI_0 port. The FPGA must be pre-programmed with the programming recovery
settings. Programming recovery settings define the location of the image and how to recovery will take
place.

For a blank device the image location is set to MSS SPI_0 port where an external SPI flash must be
connected.

Notes:

Programming Recovery cannot be updated with _UEK1 or _UEK2 programming files. Only the master
programming file can be used.

SPI file programming for Auto Programming, Auto Update (IAP), Programming Recovery, and IAP/ISP
Services currently can only program security once with the master file. Update files cannot update the
security settings. In addition, Programming Recovery, Silicon Signature, Firewall, and Tamper Macro can
only be programmed with the master file and cannot be updated.

To configure Programming Recovery:

1. Under Configure Security and Programming Options double-click Configure Programming
Recovery.

2. Select Enable Programming Recovery. If Auto update is selected then Design version is mandatory.
You must enter the design version in the Configure User Programming Data menu.

3. Check Enable Programming Recovery and set the SPI clock frequency and data transfer mode.
Refer to the table below for SPI data transfer options. For a blank device SPO and SPH are defaulted

to 1.
Table 3 - SPI Signal Polarity Modes
SPO | SPH SPI Sample | Shift SPI SPI Select Between
Clock in Edge Edge | Selectin Frames
Idle Idle

0 0 Low Rising Falling | High Stays active until all the
frames set by frame

0 1 Low Falling Rising [ High counter have been
transmitted

1 0 High Falling Rising | High

1 1 High Rising Falling | High

Note: SPO = SPI clock polarity; SPH = SPI clock phase

If Enable Auto Update is checked, Programming recovery is automatically enabled. In this scenario
when the device is powering up, it will be auto programmed with the bitstream stored in SP1_0 port if
the update SPI image design version is greater than the design version currently programmed in the
device.

During programming recovery, if there is a programming failure due to power failure, then the the
device will be recovered with the golden image.
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SmartFusion2 and IGLOO2 Programming Tutorials

Back Level protection - If you enable Back Level protection it provides bitstream replay protection.
The BACKLEVEL value limits the design versions that the device can update. So, only programming

bitstreams with DESIGNER > BACKLEVEL are allowed for programming

P

— —_— ———

[ | Update Policy

& ==

—rT——

—x=]

Fabric update protection:

[Use FlashLock/UPK1 to unlock Erase/Write/Verify operations

eNVM update protection:

IUQE FlashLock/UPK1 to unlock Write/Verify/Read operations

[¥] Back Level protection

i ] Design version (number between 0 and 65535): 2
Back Level version (number between 0 and 65535): 1

&[] Back Level Bypass

P -

2 Bypass the Back Level check in the event of a recovery
caused by power failure during an update.

] 1AP/ISP Services

| SPI Slave (use FlashLock/UPK1 to unlock)

Disable access to the following programming features:

- Fabric (use FlashLock/UPK1 to unlock Erase/Write/Verify)
- eNVM (use FlashLock/UPK1 to unlock Write/Verify/Read)

Help |

OK

J [ Cancel

Figure 126 - Bypass Back Level Version Check

In the Update Policy dialog box click the checkbox to enable Back Level Protection, as shown in the
figure above. Note that in order to use Back Level Protection you must enter the Design version in the
Configure User Programming Data dialog box. By default the Back Level bypass is checked in order to
continue with programming recovery with current/golden image in the event of power failure. This
allows the golden SPI image to be programmed even if the design version is less than the backlevel
version without the need of a pass key.

Consider an instance where the device is programmed with a golden image first which has
DESIGNVER = 2 and BACKLEVEL = 1. Now you want to program the device with an update image
that has DESIGNVER = 3 and BACKLEVEL = 2. If the Back Level bypass is not checked and power
fails, the programming recovery will stop and the device will be left inoperable because the golden
image DESIGNVER is not greater than the BACKLEVEL of update image.

Export the SPI directory for Programming recovery. The flash device on the MSS SPI_0 port contains
a directory at address 0 with the information shown in the table below.
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Offset Name Description
0 GOLDEN_IMAGE_ADDRESS[3:0] Contains the address where the
golden image starts
4 GOLDEN_IMAGE_DESIGNVER][1:0] | Contains the design version of the
golden image
6 UPDATE_IMAGE_ADDRESS][3:0] Contains the address where the
update image starts
10 UPDATE_IMAGE_DESIGNVER][1:0] | Contains the design version of the
update image

6. Right-click Export Programming File and choose Configure Options.

In the Export Bitstream dialog box, click the checkbox to enable Export SPI directory for
programming recovery and click the Specify SPI Directory button.

8. In the SPI Directory dialog box enter the Design version and browse to the location of the Golden
SPI Image and/or Update SPI Image. You must enter the Address of the bitstream manually (as
shown in the figure below).

DEVICE_INFO programming

When the DEVICE_INFO programming action is run with a STAPL file for SmartFusion2 and IGLOO2
devices, you will see the following message:

"Info: Algorithm Version, Programmer, Software Version, Programming Software, Programming Interface
Protocol, and Programming File Type information do not get programmed with Auto Programming, Auto
Update (IAP), Programming Recovery, or IAP/ISP Services and should be ignored.”

SmartFusion2 Programming Tutorial

SmartFusion2 Programming Tutorial Overview

The SmartFusion2 Programming Tutorial describes the basic steps for SmartFusion2 programming.
Only the bold steps in the Design Flow window are required to complete and program your design. Note that
the bold steps are completed automatically if you use the Build button.

1. MSS Configuration - eNVM

e eNVM configuration enables you to configure eNVM as a ROM so that it can be included in
the eNVM digest calculations.
e Data Security Configuration controls which masters have access to which memory region
within the MSS.
2. Generate Bitstream

Generate bitstream for programming within Libero.

3. Edit Design Hardware Configuration
Configures Device /O States During Programming.
4. Configure Security and Programming Options
e Security Policy Manager
e Configure Bitstream
e Update eNVM Memory Content

5. Program Design
Configure Actions/Procedures (sets programming options) and programs your device.

6. Handoff Design for Production
e Export Bitstream
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e Export BSDL
MSS Configuration - eNVM

eNVM Configuration
You must create a MSS to configure your eNVM. Use System Builder to configure your eNVM for IGLOO?2.
eNVM configuration enables you to configure eNVM as a ROM so that it can be included in the eNVM digest

calculations. To do so:
Open your MSS and double-click the eNVM block to open the eNVM configuration dialog box, as

1.
shown in the figure below.
eNVM: Modify core - * g|
iy
Available client types Uzer Clients in eMvhd
Depth X

Client T Client N Width | :jga" Page Initialization Lock Start

ipbiAl 4t TRt A or (h Order Address

Pages ex] Start End
1 o [rata Storage program BER536 = 8 1] 1] 511 MAa L]

Uzage Statistics
Available Pages: 2032
Uszed Pages: Rz
Free Pages: 1520

Ok Cancel

Ready

Figure 127 - eNVM Configuration Dialog Box
The example design shown in the figure above already has a Data Storage Client.

2.
in the figure below.

Double-click the Data Storage Client to open the Modify Data Storage Client dialog box, as shown
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todify Data Storage Client fgl
Client name: | program |
ehyYM
Content:
O Memory File: |

Farmat:

(%) Mo content: {client is a placeholder)

Start address: 0
Murnber of words: 65536 {decimal}
Use as ROM

C o ] [ ]

Figure 128 - Modify Data Storage Client Dialog Box - Use as ROM Selected

3. Click Use as ROM (as shown in the figure above) to configure the memory region as a ROM and
include the eNVM digest calculations.

Click OK in the Modify Data Storage Client dialog box to continue.

5. Double-click Serialization to open the Add Serialization Client dialog box (as shown in the figure
below) and reserve a client for serialization. Add your Client name and eNVM Start address and
Number of pages, as appropriate. You can configure the content of your serialization client in the
Serialization Client Editor, available from the Update eNVM Memory Content dialog box.

Add Serialization Client

Client name: | ser_client| |
L

el (reserve memory)

Start address: 0z |0 -

w

Murmber of pages (128 bytes per page); 1 |

x ] [

Figure 129 - Add Serialization Client Dialog Box
6. Click OK in the Add Serialization Client dialog box to continue.
7. Click OK in the eNVM Configuration dialog box to return to the MSS.
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Enable Data Security

The Data Security Configuration controls which masters have access to which memory region within the
MSS. To configure your data security:

Double-click the Security block in the MSS to open the MSS Security Policies Configurator, as shown in
the figure below.

| 4SS Security Policies Configuraton @El

Master fSlave M35 ko Fabric Memory Map Configuration Registers

Master ta Slaves Read!'Write Access

Show Special 4+ |AHEZAHE
Sectors Mss51
£SRAMD £SRAMI MM [M52] FIC_O DR Bridge
[Ms0] [M51] [M=4] [rMs6]
IC Bus [MMO R R R - -

[ ! Fead Fead Fead Read
D-BUS [MM1]  RW Wrike Rt Write Rt Write - - ke
S-BUS[MM2]  RW R R R
FIC_0 [MM4 R R R R R

o 1 Read Read Read Read
FIC_1 [MMS] R hirite R Wirike Ri¢ Wirite R R irlke
HPOMA [MM3]  RW R R R -

L 1 Read Read Read Read
MAC_M[MME]  RW Wit Rt Write & Write Ribd i ke
PDMA [MM7] R Rt Rt Rl R
LS8 [MM] R R - RW R

To protect these advanced security bits with user pass key 1, you must configure the Security Policy Manager, specify user key set 1, and program the security
feature,

If the security progr ing feature is bled for progr ing, then you must reprogram the security features if you modify the advanced security bits
e

Figure 130 - MSS Security Policies Configurator
Masters are listed on the left, and slaves are shown at the top. All masters have access to all slaves by
default; click to enable or disable Read/Write access for specific masters and slaves.
Restrict your master/slave Read/Write access according to your preference and click OK to continue.
Note: SPI file programming for Auto Programming, Auto Update (IAP), Programming Recovery, and IAP/ISP
Services currently can only program security once with the master file. Update files cannot update the

security settings. In addition, Programming Recovery, Silicon Signature, Firewall, and Tamper Macro can
only be programmed with the master file and cannot be updated.

Generate Bitstream - SmartFusion2, IGLOO2, and RTG4

Generates the bitstream for use with the Run PROGRAM Action tool.

The tool incorporates the Fabric design, eNVM configuration (if configured) and security settings (if
configured) to generate the bitstream file. You need to configure the bitstream before you generate the
bitstream. Right-click Generate Bitstream and choose Configure Options to open the Configure Bitstream
dialog box to select which components you wish to program. Only features that have been added to your
design are available for programming. For example, you cannot select eNVM for programming if you do not
have an eNVM in your design.

Modifications to the Fabric design, eNVM configuration, or security settings will invalidate this tool and
require regeneration of the bitstream file.

The Fabric programming data will only be regenerated if you make changes to the Fabric design, such as in
the Create Design, Create Constraints and Implement Design sections of the Design Flow window.
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v

When the process is complete a green check appears next to the operation in the Design Flow window (as
shown in the figure below) and information messages appear in the Log window.

% Place and Route
# F Edit Constraints
*= /O Constraints
o Timing Constraints
& Floorplan Constraints
P Verify Fost Layout Implementation
b Edit Design Hardware Configuration
¥ Configure Security and Programming Options
4 | Program Design
@‘ Generate Bitstream
® Run PROGRAM Action

Figure 131 - Generate Bitstream (Complete)

See also
Configure Bitstream Dialog Box

Edit Design Hardware Configuration - Device I/O States During Programming

You can configure your FPGA 1/Os while the device is being programmed using Device 1/O States During
Programming.

In the Design Flow window, expand Edit Design Hardware Configuration and double-click Device I/O
States During Programming.

The Device 1/O States During Programming dialog box appears.

Click a value in the 1/O State (Output Only) column to set your I/O State options according to your
preference, as shown in the figure below.

Specify I/0 States During Programming g|
[ Load From file. .. ] [ Save tofile... ] [[15how BSR Details
A~
Port Hame Macro Cell Pin Humber 1/0 State [Output Only])
ARST_N ADLIB:INBUF k23 zZ .v
CLK ADLIB:INBUF AE2T 1
CLK_0 ADLIB:INBUF T4 a
Last Known State
CLR ADLIB:INBUF A28
D ADLIB:INBUF AF25 d
2} ADLIB:OUTBUF AG2T d
a_0 ADLIB:OUTBUF AR2T d
RADDR[O] ADLIB:INBUF K25 d
RADDR[1] ADLIB:INBUF F30 d
RADDR[Z] ADLIB:INBUF L23 d
WaDDR[O] ADLIB:INBUF k24 d
WaDDR[1] ADLIB:INBUF J26 d
WaDDR[2] ADLIB:INBUF H26 d
WwD[0] ADLIB:INBUF Gao d
WEN ADLIB:INBUF Ha7 d
UMUSED UMUSED A27 d
UMUSED UMUSED AH2T d
UMUSED UMUSED )26 d 2
Ok ] [ Cancel

Figure 132 - Set I/O State
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Security Policy Manager (SPM)

Expand Configure Security and Programming Options, double-click Configure Security to customize
the security settings in your design.

Use this dialog box to set your User Keys, Security Policies and Microsemi factory test mode access level.
Note: Microsemi enabled default bitstream encryption key modes are disabled after user security is

programmed.
| Security Palicy Manager [
Security key mode Security pobcies
Bitstream encryption with defaul key Update Poicy... Use
@ Enable custom security options L Bsbug Botoris J £l Use
Key Made Policy.. ] Use
User keys and Security policies protection Microsemi Factory test mode access level

@ ‘Write-protect using FlashLockjUPK1 Allows Factory test mode access

@ Protect Factory best mode access using FlashLockfUPKL
Permansntly wribe-protect

Permanenthy protect Fackory test mode access

User Key Set 1

FlashLock/UPK1 (64 HEX chars):

o

X B470CHZTZTF4F04408 147162CH 7SSEF2 ICFMZZCIAE

UEK1 (User Encryption Key 1) (64 HEX chars): Ox  ZFIS4C9EF219A DEFCO3D2SCEBCL DESSFSEZEDIT2E10190 W

7] User Key Set 2

UPKZ (User Pass Key 2) (64 HEX chars):

o

X 3ZOAFTFOE4BIFITIC 1237267034 390053 3TES6BI0MECCEOSD I FRASIES646736

UEK2 (User Encryption Key 2) (64 HEX, chars) 0x  BITABTEZFCH13A3480F56307TE0IEBTC L TACTT0BDECECENSTEOCET 1664860063 m

Selected Securky options:

User keys and Security Polcies protection
Protect UEK1, UEK2, DPK and Security Policies using FlashLockjUPK 1.
Disable Factory enabled defaul bitstream encryption key modes.
Microsemi fackory test mode access level
Probect Microsemi factory best mode access using FlashLodkfUPK L.

Figure 133 - Security Policy Manager Dialog Box
Security Key Mode
Bitstream encryption with default key - Encrypt bitstream files with Microsemi default key (pre-placed key

in silicon). When this option is selected, user keys, security and Microsemi factory test mode access level
configurations are disabled.

Enable custom security options - Enables you to set User Keys, Security Policies and Microsemi factory
test mode access level (see below for a description).

User keys and Security policies protection
Write-protect using FlashLock/UPK1 - Protect UEK1 (User Encryption Key 1), DPK (Debug Pass Key)
and Security Policies using FlashLock/ UPK1.
Note: UEK2 (User Encryption Key?2) is protected by UPK2 (User Pass Key 2).
Permanently write-protect - Permanently protect UEK1 (User Encryption Key 1), UPK2 (User Pass Key 2),
UEK2 (User Encryption Key 2), DPK (Debug Pass Key), Security Policies, and Microsemi factory test mode

access level. This setting, once programmed will not be modified in the device. Microsemi enabled default
bitstream encryption key modes are permanently disabled as well.

Note: When this option is selected, you cannot specify the FlashLock/UPK 1 and UPK2 (User Pass Key 2)
value, since the value cannot be used to unlock the corresponding protected features.
Microsemi Factory Test Mode Access Level

Protect factory test mode access using FlashLock/UPK1 - Protects access to Microsemi factory test
mode using Flashlock/ UPK1.

Permanently protect factory test mode access - Permanently locks access to Microsemi factory test
mode.
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Note: When this option is selected, User Key Set 2 is permanently write-protected. Once programmed, User
Key Set 2 cannot be changed in the device. You can specify UEK2 (User Encryption Key 2). However, you
cannot specify UPK2 (User Pass Key 2), since the value cannot be used to unlock User Key Set 2.

Allow factory test mode access - Allows access to Microsemi factory test mode.

Security Policies

Update Policy - Sets your Fabric, eNVM and Back Level protections. See the Update Policy topic for more
information.

Debug Policy - Enables and sets your Debug Pass Key and debug options. See the Debug Policy topic for
more information.

Key Mode Policy - Configures the key mode to enable or disable. See the Key Mode Policy topic for more
information.

Configuring User Keys

User Key Set 1 is required. User Key Set 1 includes FlashLock/UPK1 (User Pass Key 1) and UEK1 (User
Encryption Key 1)..

User Key Set 2 is optional. User Key Set 2 includes UPK2 (User Pass Key 2) and UEK2 (User Encryption
Key 2).

Note that User Pass Key 2 (UPK2) protects only User Encryption Key 2 (UEK?2).

Bitstream Configuration

Expand Configure Security and Programming Options and double-click Bitstream Configuration to open the

Bitstream Configuration dialog box, as shown in the figure below.
i 1

# /| Configure Bitstream eise]

Program
pdated components only

@ Selected components

Help : OK | Cancel
| heb | [ )

Figure 134 - Configure Bitstream Dialog Box
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SmartFusion2 and IGLOO2 Programming Tutorials

You can program your Security, Fabric, eNVM or any combination.

Features (Security, Fabric, eNVM) are enabled for programming by default when you add them to your
design. If you manually disable a feature in this dialog box then you must re-enable it here if you want it
included during programming.

Update eNVM Memory Content (SmartFusion2 and IGLOO2)

Right-click Update eNVM Memory Content and choose Configure Options (eNVM Memory Content >
Configure Options) or double-click Update eNVM Memory Content to open the dialog box and modify
your eNVM content.

The Update eNVM Memory Content dialog box enables you to update your eNVM content for programming
without having to rerun Compile and Place and Route. It is useful if you have reserved space in the eNVM
configurator within the MSS for firmware development, for example. Use the Update eNVM Memory Content
dialog box when you have completed your firmware development and wish to incorporate your updated
firmware image file into the project.

Note: To disable a client for programming, you must modify the client and select “No Content (Client is a
placeholder and will not be programmed)”. The content from the memory file, serialization data file, or auto-
incremented serialization content will be preserved if you later decide to enable this client for programming.
Clients disabled for programming will not be included in the generated bitstream and will not be
programmed.

Modify Data Storage Client

Double-click the Storage Client to open the Modify Data Storage Client dialog box.

Note: You cannot add, delete or rename a data storage client in the Modify Data Storage Client dialog box.
To make these changes, go to the eNVM configurator inside the MSS/HPMS Configurator or navigate to the
System Builder's Memory page (eNVM tab).
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IﬁModdy Data Storage Client

Format: | Intel-Hex b
Use absolute addressing e
@ Content filled with 0s
Mo Content ( Client is a placeholder and will not be programmed )

Start address: 0x 0 s .
Size of word: Bits

Mumber of Words: 512 (Decimal )

[Juseasrom )

[7] Use Content for Simulation

e | e,

Figure 135 - Modify Data Storage Client Dialog Box
You have three options to specify the eNVM content:
e Import a Memory File
¢ Fill eNVM content with Zero’s

e Assign No Content (eNVM as a Placeholder). The client will not be included in the programming
bitstream and will not be programmed

If you have completed Place and Route and you import a memory file for the eNVM content, you do not
have to rerun Compile or Place and Route. You can program or export your programming file directly.
Programming will generate a new programming file that includes your updated eNVM content.

You can also specify the start address where the data for that client starts, the word size and the number of
words to reserve for the data storage client.

Modify Serialization Client

Double-click the Serialization Client to open the Modify Serialization Client dialog box.

Note: You cannot add, delete or rename a Serialization Client in the Modify Serialization Client dialog box.
Go to the eNVM configurator inside the MSS/HPMS Configurator or the System Builder Memory page
(eNVM tab) to make these changes.
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1| Modify Serialization Client

2 Content auto intremented:
StartValue: Ox 0 Step Value: 0x 20 Madmum Vakee: Ox 20
Mo content | Clent is a placeholder and will not be programmed ) |

Start address: 200 +  ([Hexadecmal )

Mumber of pages: 15 ( 128 bytes per page )

Maximum devices to program: 20 ( Decmal )

e ok || Camcel |

Figure 136 - Modify Serialization Client Dialog Box
You have three options to specify the eNVM content:
e Import a Memory File
e Increment values automatically

e Assign No Content (eNVM as a Placeholder). The client will not be included in the programming
bitstream and will not be programmed

If you have completed Place and Route and you import a memory file for the eNVM content, you do not
have to rerun Compile or Place and Route. You can program or export your programming file directly.
Programming will generate a new programming file that includes your updated eNVM content.

You can also specify the start address where the data for the Serialization Client starts, the number of pages
and the maximum number of devices you want to program serialization data into.

Setting a maximum number of devices to program for Serialization clients will generate a programming
bitstream file that has serialization content for the number of devices specified. The maximum number of
devices to program must match for all serialization clients. If the user would like to program a subset of the
devices during production programming, this can be done within the FlashPro Express tool, which allows
you to select a range of indices desired for programming for that serialization programming job session.
Refer to the FlashPro Express User's Guide for more information.

Program Design - Run PROGRAM Action

Expand Program Design and double-click Run PROGRAM Action to program your device with default
settings, as shown in the figure below.
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Design Flow g X
o 2 O[3 ¢
Tool -

. 4 » Program Design
@ Configure Bitstream
v @ Generate Bitstream
i W% Run PROGRAM Action
4 » DebugDesign
:£3 Identify Debug Design -

Figure 137 - Program Device in the Design Flow Window
Right-click Run PROGRAM Action and choose from the following menu options:
e Clean and Run All - Cleans all tools, deletes all reports and output files and runs through
programming. All logs will be updated with new files.
e Clean - deletes only reports and output files associated with this tool; the other tool files and reports
are unaffected.

e Configure Actions/Procedures - Enables you to set the specific Action you wish to program. Select
your programming action from the dropdown menu.

Handoff Design for Production

In order to handoff your design for production you must export a programming file or generate a BSDL file.

See the Export Bitstream - SmartFusion2, IGLOO2, and RTG4 topic for complete instructions on how to
handoff your design for production.

You can also export your programming job.

Export BSDL File

Double-click Export BSDL File to generate a BSDL file for your project.

Right-click Export BSDL File and choose Clean and Run All to remove all data and output from tools run
previously and rerun the Design Flow up through this point.

Generate FPGA Array Data

The Generate FPGA Array Data tool generates database files used in downstream tools:
o *.db used for debugging FPGA Fabric in SmartDebug
e *map and *.dca files used for Programming

Right-click Generate FPGA Array Data in the Design Flow window and click Run to generate FPGA Array
Data. Before running this tool, the design should have completed the Place and Route step. If not, Libero
SoC runs implicitly the upstream tools (Synthesis, Compile Netlist, and Place and Route) before it generates
the FPGA Array Data.
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Design Flow [

prepl EIO@'

Tool

*[| Generate Back Annotated Files
B simulate
&, Verify Timing
El Verify Power
4 p 10 Analyzer
& 10 Advisor
£% SSN Analy:er

* Configure Hardware
I Prograrmming Connectivity and Interface
a. Configure Programmer
f&a) Device 'O States During Programming
4 » Configure Security and Programming Options
= Configure User Programming Data
{33 Configure Programming Recovery
& Configure Security
4 F Program Design
"’é Generate Bitstream
i Run PROGRAM Action
4 F Debug Design
:(, Identify Debug Design
€ SmartDebug Design
4 | Handoff Design for Production
| Fxnort Ritstream

m

-

DesignFl.. | DesignHierarc.. | StmuusHierarc.. | Catalog | Fies |

Figure 138 - Generate FPGA Array Data

Note: Generate FPGA Array Data is the upstream tool for Export SmartDebug Data. Libero SoC implicitly
runs the Generate FPGA Array Data step (if not already completed) before it exports the SmartDebug data
files.

Update uPROM Memory Content - RTG4 Only

Use the Update uPROM Memory Content tool if you have reserved space in the uPROM Configurator and,
after Place and Route, you want to make changes to the uPROM clients. After you have updated the
uPROM Memory Content, there is no need to rerun Place and Route.

To update the uPROM Memory Content from the Design Flow Window:

1. Right-click Update uPROM Memory Content in the Design Flow window and choose Configure
Options.
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Tool S
& Timing Constraints
E' Floorplan Constraints
v 4 F Verify Post Layout Implementation
v +[| Generate Back Annotated Files
. Simulate
&y Verify Timing
B Verify Power
» 10 Advizor
4 b Edit Deﬁgn Hardware Emlﬁgurdliﬁn
I Programming Connectnity and Interface
& Programmer Settings
[ Device /O States During Programming [
4 P Configure Frogramming Options |
# Configure User Programming Data |
] - Configure Programming Bitstream Settings [
| M update UPROM Memory Content —— 18
4 P Program Design Configure Options...
L Generate Bitstream
B Run PROGRAM Action
4 F Debug Design
€ SmartDebug Design
F  Handoff Design for Production
# Export Bitstream
# Export Programming Job
+| Export Pin Report
+7] Export BSOL

h

| catdlog | Desion.. | Desgnrer. | StmuusHer. | Fles | HOUTem.. |
Figure 139 - Update uPROM Memory Content
2. When the uPROM Update Tool appears, right-click the Memory Client you want to update and choose

Edit.
A UPROM Uipdate Toel =)
|
i Chents 1o Syt User dients in uPROM |
Usage stabstcs ChentMame  Start Address  36-bit words
Ayvadable mesrory] 36 -tet words)o 10400 [I. = |
Used memery (bt word]s 700 !
Freememory(Mbtwords) s OP00 | 2 sy client? :ﬁ- 0
THete

Figure 140 - uPROM Update Tool
The Edit Data Storage Client dialog box appears.
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Update eNVM Memory Content (SmartFusion2 and IGLOO2)

5 | Edit Data Storage Clien

Client name:  my_dient1|

UPROM
7 Content from file:
Format: |Microsemi Binary
i@ Content filed with 0z
Start address: Ox 0

Mumber of 35-bit words: 200 Dedmal

IUse content for simulation

Figure 141 - Edit Data Storage Client Dialog Box
You can make the following changes to the uPROM client:
¢ Rename a Client
e Change the memory content, memory size and start address of the client
e Reverse your decision on whether or not to use Content for Simulation

Note: You cannot use the Update uPROM tool to add or delete a client. To add or delete a client, you must
use the uPROM Configurator to reconfigure your Clients and regenerate your uPROM component and your
design.

Update eNVM Memory Content (SmartFusion2 and IGLOO2)

Right-click Update eNVM Memory Content and choose Configure Options (eNVM Memory Content >
Configure Options) or double-click Update eNVM Memory Content to open the dialog box and modify
your eNVM content.

The Update eNVM Memory Content dialog box enables you to update your eNVM content for programming
without having to rerun Compile and Place and Route. It is useful if you have reserved space in the eNVM
configurator within the MSS for firmware development, for example. Use the Update eNVM Memory Content
dialog box when you have completed your firmware development and wish to incorporate your updated
firmware image file into the project.

Note: To disable a client for programming, you must modify the client and select “No Content (Client is a
placeholder and will not be programmed)”. The content from the memory file, serialization data file, or auto-
incremented serialization content will be preserved if you later decide to enable this client for programming.
Clients disabled for programming will not be included in the generated bitstream and will not be
programmed.
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Modify Data Storage Client
Double-click the Storage Client to open the Modify Data Storage Client dialog box.

Note: You cannot add, delete or rename a data storage client in the Modify Data Storage Client dialog box.
To make these changes, go to the eNVM configurator inside the MSS/HPMS Configurator or navigate to the
System Builder's Memory page (eNVM tab).

o

1| Modify Data Storage Client

Chent name: my data

| Lise absolute addressing e
@ Content filed with Oz
Mo Content ( Client is 2 placeholder and will not be programmed )

Start addrass: x 0 s

Size of word: Bits

Number of Words: 512 {Decimal )
luseasrom

[ use Content for Simulation

Help [TI[ Cancel

Figure 142 - Modify Data Storage Client Dialog Box
You have three options to specify the eNVM content:
e Import a Memory File
¢ Fill eNVM content with Zero’s

e Assign No Content (eNVM as a Placeholder). The client will not be included in the programming
bitstream and will not be programmed

If you have completed Place and Route and you import a memory file for the eNVM content, you do not
have to rerun Compile or Place and Route. You can program or export your programming file directly.
Programming will generate a new programming file that includes your updated eNVM content.

You can also specify the start address where the data for that client starts, the word size and the number of
words to reserve for the data storage client.

Modify Serialization Client
Double-click the Serialization Client to open the Modify Serialization Client dialog box.

Note: You cannot add, delete or rename a Serialization Client in the Modify Serialization Client dialog box.
Go to the eNVM configurator inside the MSS/HPMS Configurator or the System Builder Memory page
(eNVM tab) to make these changes.
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Figure 143 - Modify Serialization Client Dialog Box
You have three options to specify the eNVM content:
e Import a Memory File
e Increment values automatically

e Assign No Content (eNVM as a Placeholder). The client will not be included in the programming
bitstream and will not be programmed

If you have completed Place and Route and you import a memory file for the eNVM content, you do not
have to rerun Compile or Place and Route. You can program or export your programming file directly.
Programming will generate a new programming file that includes your updated eNVM content.

You can also specify the start address where the data for the Serialization Client starts, the number of pages
and the maximum number of devices you want to program serialization data into.

Setting a maximum number of devices to program for Serialization clients will generate a programming
bitstream file that has serialization content for the number of devices specified. The maximum number of
devices to program must match for all serialization clients. If the user would like to program a subset of the
devices during production programming, this can be done within the FlashPro Express tool, which allows
you to select a range of indices desired for programming for that serialization programming job session.
Refer to the FlashPro Express User's Guide for more information.

Configure Hardware

Programming Connectivity and Interface - SmartFusion2, IGLOOZ2, and RTG4 Only

In the Libero SoC Design Flow window, expand Edit Design Hardware Configuration and double-click
Programming Connectivity and Interface to open the Programming Connectivity and Interface window.
The Programming Connectivity and Interface window displays the physical chain from TDI to TDO or SPI
Slave configuration.

The Programming Connectivity and Interface view enables the following actions:
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& Microsemi P

Select Programming Mode — Select JTAG or SPI Slave mode. SPI Slave mode is only supported by
FlashPro5.

Construct Chain Automatically - Automatically construct the physical chain

Add Microsemi Device — Add a Microsemi Device to the chain

Add Non-Microsemi Device — Add a non-Microsemi Device to the chain

Add Microsemi Devices From Files — Add a Microsemi Device from a programming file
Delete Selected Device — Delete selected devices in the grid

Scan and Check Chain — Scan the physical chain connected to the programmer and check if it
matches the chain constructed in the grid

Zoom In — Zoom into the grid
Zoom Out — Zoom out of the grid

Hover Information

The device tooltip displays the following information if you hover your pointer over a device in the grid:

L 700 }

Name - Editable field for a user-specified device name. If you have two or more identical devices in
your chain you can use this field to give them unique names.

Device - Device name.
File - Path to programming file.

Programming action — When a programming file is loaded, the user can select a programming action
for any device which is not the Libero design device.

IR Length - Device instruction length.

TCK - Maximum clock frequency in MHz to program a specific device; Libero uses this information to
ensure that the programmer operates at a frequency lower than the slowest device in the chain.

M2S050T (2) Q

™
h'_-rrui
Mame: [M25050T (2)
_"De-ficer IMZS')BO‘T .
[File: |

jprcg;amming acticn:.|
[1R: |8
[Tex: [10000000

Figure 144 - Device Information

Device Chain Details

The device within the chain has the following details:

Libero design device — Has a red circle within Microsemi logo. Libero design device cannot be
disabled.

Left/right arrow — Move device to left or right according to the physical chain.
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& Microsemi

Configure Hardware

Enable Device - Select to enable the device for programming; enabled devices are green, disabled
devices are gray.

Name - Displays your specified device name.
File - Path to programming file.

Right-Click Properties

Set as Libero Design Device - The user needs to set Libero design device when there are multiple
identical Libero design devices in the chain.

Enable Device - Select to enable the device for programming; enabled devices are green, disabled
devices are gray.

HIGH-Z - Sets disabled Microsemi SoC ProAsic3, IGLOO, Fusion, and SmartFusion devices in the
chain to HIGH-Z (tri-states all the I/Os) during chain programming of enabled Microsemi devices in the
daisy chain (Not supported for Libero SoC target design device )

Configure Device — Ability to reconfigure the device (for a Libero SoC target device the dialog
appears but only the device name is editable)

Load Programming File — Load programming file for selected device (Not supported for Libero SoC
target design device)

Enable Serial - Select to enable serialization when you have loaded a serialization programming file
(not supported in software version 11.0)

Serial Data - Opens the Serial Settings dialog box; enables you to set your serialization data.
Select Program Procedure/Actions (Not supported for Libero SoC target design device):
e Actions - List of programming actions for your device.

e Procedures - Advanced option; enables you to customize the list of recommended and
optional procedures for the selected Action.

Move Device Left/Right — Move device in the chain to left or right.

P TDO |}

e <
[} Set As Libero Design Device
e — Configure Device...

Enable Device for Programming...
Load Programming File...

HIGH-Z...

Set Serial Data...

Select Program Procedure/Actions...
Move Device Right...

Figure 145 - Right-click Properties

Programmer Settings - SmartFusion2, IGLOOZ2, and RTG4 Only

In the Libero SoC Design Flow window, expand Edit Design Hardware Configuration and double-click
Programmer Settings to view the name, type, and port. The dialog box displays information about your
programmer if it is connected.
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Connected Programmer ﬁ

Programmer name: 30983
Programmer type: FlashPro4
Fort: ush30983 (USB 2.0)

Edit Programmer Settings...

Close

Figure 146 - Programmer Settings for Connected Programmer

Click Edit Programmer Settings to view the Programmer Settings dialog box. You can set specific voltage
and force TCK frequency values for your programmer in this dialog box.

Programmer Settings ﬁ

FlashPro | FlashPro Lite | FlashPro3 | FlashPro4

Sethp

[V]setvpn

[v]setvdd()

[¥]setVddp @25v (33w
["|Drive TRST

[]Force TCK Frequency

4 -

Default

[ ok ][ cancel ] Help

Figure 147 - Programmer Settings Dialog Box

The Programmer Settings dialog box includes setting options for FlashPro5/4/3/3X, FlashPro Lite and
FlashPro.

Set the TCK setting in your PDB/STAPL file by selecting the TCK frequency in the Programmer Settings
dialog box. TCK frequency limits by programmer:

e FlashPro supports 1-4 MHz
e FlashPro Lite is limited to 1, 2, or 4 MHz only.
e FlashPro5/4/3/3X supports 1-4 MHz.
TCK frequency limits by target device:
e SmartFusion2, IGLOO2, and RTG4 - 20MHz

During execution, the frequency set by the FREQUENCY statement in the PDB/STAPL file overrides the
TCK frequency setting selected by you in the Programmer Settings dialog box unless you also select the
Force TCK Frequency checkbox.

FlashPro Programmer Settings

Choose your programmer settings for FlashPro (see the above figure). If you choose to add the Force TCK
Frequency, select the appropriate MHz frequency. After you have made your selection(s), click OK.

Default Settings

e The Vpp, Vpn, Vdd(l), and Vddp options are checked (Vddp is set to 2.5V) to instruct the FlashPro
programmer(s) to supply Vpp, Vpn, Vdd(l) and Vddp.
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e The Driver TRST option is unchecked to instruct the FlashPro programmer(s) NOT to drive the TRST
pin.

e The Force TCK Frequency option is unchecked to instruct FlashPro to use the TCK frequency
specified by the Frequency statement in the STAPL file(s).

FlashPro Lite Programmer Settings

If you choose to add the Force TCK Frequency, select the appropriate MHz frequency. After you have made
your selection(s), click OK.

Default Settings
e The Vpp and Vpn options are checked to instruct the FlashPro Lite programmer(s) to supply Vpp and
Vpn.
e The Driver TRST option is unchecked to instruct the FlashPro Lite programmer(s) NOT to drive the
TRST pin.

e The Force TCK Frequency option is unchecked to instruct the FlashPro Lite to use the TCK frequency
specified by the Frequency statement in the STAPL file(s).

FlashPro5/4/3/3X Programmer Settings

For FlashPro5/4/3/3X, you can choose the Set Vpump setting or the Force TCK Frequency. If you choose
the Force TCK Frequency, select the appropriate MHz frequency. For FlashPro4/3X settings, you can switch
the TCK mode between Free running clock and Discrete clocking. After you have made your selections(s),
click OK.

Default Settings

e The Vpump option is checked to instruct the FlashPro5/4/3/3X programmer(s) to supply Vpump to the
device.

e The Force TCK Frequency option is unchecked to instruct the FlashPro5/4/3/3X to use the TCK
frequency specified by the Frequency statement in the PDB/STAPL file(s).

e FlashPro5/4/3/3X default TCK mode setting is Free running clock.

Device I/O States During Programming

In the Libero SoC Design Flow window expand Edit Design Hardware Configuration and double-click
Device I/O states during programming to specify the 1/O states prior to programming. In Libero SoC, this
feature is only available once Layout is completed.

The default state for all I/Os is Tri-state.

To specify 1/O statues during programming:

1. Sort the pins as desired by clicking any of the column headers to sort the entries by that header.
Select the I/Os you wish to modify (as shown in the figure below).

2. Set the /O Output state. You can set Basic I/O settings if you want to use the default I/O settings for
your pins, or use Custom /O settings to customize the settings for each pin. See the Specifying I/O
States During Programming - I/O States and BSR Details help topic for more information on setting
your 1/O state and the corresponding pin values. Basic I/O state settings are:

e 1-1/Ois setto drive out logic High

e 0-1/Ois setto drive out logic Low

e Last Known State: I/O is set to the last value that was driven out prior to entering the
programming mode, and then held at that value during programming

e Z-Tri-State: I/O is tristated
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Specify I/0 States During Programming
Load from File. .. Save ko file... [™ show BSR Details
Port Hame Macro Cell Pin Humber 1/0 State [Output Only) j
BIST ADLIB:INBUF T2 1
BvPA55_10 ADLIB:INBUF K1 1
CLE. ADLIB:INBUF B1 1
ENOUT ADLIB:INBUF J16 1
LED ADLIB:OUTBUF M3 a
MOMITOR[O] ADLIB:OUTBUF ES a
MOMNITOR[1] ADLIB:OUTBUF c7 d
MOMNITOR[2] ADLIB:OUTBUF k] d
MOMITOR[3] ADLIB:OUTBUF D7 d
MOMNITOR[4] ADLIB:OUTBUF A1 d
OEa ADLIB:INBUF E4 d
OEb ADLIB:INBUF F1 d
O5C_EN ADLIB:INBUF K3 d
PAD[10] ADLIB:BIBUF_LYCMOS33U ME d
PAD[11] ADLIB:BIBUF_LYCMOS33D R? d
PAD[12] ADLIB:BIBUF_LYCMOS33U D11 d
PAD[13] ADLIB:BIBUF_LYCMOS33D c12 d
PAD[14] ADLIB:BIBUF_LYCMOS33U RE d LI
Help | OF I Cancel |

Figure 148 - 1/0O States During Programming Window
6. Click OK to save your settings.

Note: 1/O States During programming will be used during programming or when exporting the
bitstream.

Configure Security and Programming Options

Configure User Programming Data
Sets your Design Version and Silicon Signature.
Design name is a read-only field that identifies your design.

Design Version (number between 0 and 65535) - Specifies the design version to be programmed to the
device. This field is also used for Back-level protection in Update Policy of the Security Policy Manager and
in Enable Auto Update in the Programming Recovery tool.

Silicon signature (max length is 8 HEX chars) - 32-bit user configurable silicon signature to be

programmed into the device. This field can be read from the device using the JTAG (IEEE 1149-1)
USERCODE instruction or by running the DEVICE _INFO programming action.

222 Libero SoC User's Guide



NOTE: Links and cross-references in this PDF file may point to external files and generate an error
when clicked. View the online help included with software to enable all linked content. CM' .
ICrOSeImi.

Configure Security and Programming Options

| Configure User Programming Data ﬁ

Design name: sdi

Design version ( number between 0 and 65535): 2|

Silicon signature (max length is 8 HEX chars):

' Help OK ] Cancel J

Figure 149 - Configure User Programming Data Dialog Box

Notes:
Programming Recovery cannot be updated with _UEK1 or _UEK2 programming files. Only the master
programming file can be used.

SPI file programming for Auto Programming, Auto Update (IAP), Programming Recovery, and IAP/ISP
Services currently can only program security once with the master file. Update files cannot update the
security settings. In addition, Programming Recovery, Silicon Signature, Firewall, and Tamper Macro can
only be programmed with the master file and cannot be updated.

Configure Programming Bitstream Settings (RTG4 Only)
From the Design Flow window, double-click Configure Programming Bitstream Settings or right-click
and choose Configure Options.
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Tool
{:} Timing Constraints
E' Floorplan Constraints
a Implrmrﬂi l}r‘:ign
4= Synthesize
4 b Verity Post-Synthesiz Implementation
B simulate
S Compile
P Place and Route
4 F [Edit Constraints
“= /0 Constraints
E} Timing Constraints
E' Floorplan Constraints
4 F Verify Post Layout Implementation
+L| Generate Back Annotated Files
B simulate
d‘q Verify Timing
« ¥ Edit Design Hardware Configuration
B3l Device 1/0 States During Programming
I+l Programming Connectivity and Interface
& Programmer Settings
# F Configure Programming Oplions
ﬁ Configure User Programming Data
J_ I::E Configure Programming Bitstreamn Settings 1
| d [ I’ru-qram |_}r1.i|_:|n
E Generate Bitstream
B Run PROGRAM Action
4 F Debug Design
& SrartDebug Design
4 F Handoff Drﬂil_]n for Production
$€| Export Bitstream
‘EI Export Programming Job
=L | Export Pin Report
+{] Export BSDL B

Design Fiow | Design Herarchy | Stimulus Hierarchy | Catalog | Files |

Figure 150 - Configure Programming Bitstream Settings - Configure Options
The Programming Bitstream Settings dialog box appears for you to configure the Bitstream Settings.
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Configure Security and Programming Options

e

Enable System Controller Suspend mode
Disable JTAG interface
Disable SPI interface
Disable Fabric Erase Mirite Verify
Disable Probe ReadMirite

Disable Digest Check

Selected device options;

- System Controller Suspend mode is enabled and Fabric Erase \Write fverify and JTAG interface are
disabled when TRSTE is low during device power up. The user can exit System Controller Suspend
Maode and enable JTAG interface and Fabric Erase /\Write Verify by driving TRSTE high during device
pOWwEr up.

- Disable Probe ReadMirite,

- Disable all fabric reads, such as verify digest, read digest, or reading design information or
programming information in DEVICE_INFO,

Reset to default

[ Ok J[ Cancel ]

Figure 151 - Programming Bitstream Settings Dialog Box

Bitstream Settings

Enable System Controller Suspend Mode — Check this box to enable System Controller Suspend Mode

when TRSTB is low during device power up. You can exit System Controller Suspend Mode by driving

TRSTB high during device power up. By default, this selection is not checked.

Note: By default, when this options is selected, the JTAG interface will be disabled to ensure
proper hardening during System Controller Suspend Mode.

Disable JTAG Interface — Check this box to disable the JTAG interface when TRSTB is low during device

power up. You can enable the JTAG interface by driving TRSTB high during device power up. By default,

this selection is not checked.

Disable SPI Interface — Check this box to disable the SPI interface when TRSTB is low during device

power up. You can enable the SPI interface by driving TRSTB high during device power up. By default, this

selection is not checked.

Note: For this option to be available, you must reserve pins for SPI in the project settings of the
Libero project.
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Note: If SPI and JTAG interface are disabled, the following settings will all be disabled for
selection.

Disable Fabric Erase/Write/Verify - Check this box to disable Fabric Erase/Write/Verify when TRSTB is
low during device power up. You can enable Fabric Erase/Write/Verify by driving TRSTB high during device
power up. By default, this selection is not checked.

Disable Probe Read/Write — Check this box to disable Probe Read/Write when TRSTB is low during device

power up. You can enable Probe Read/Write by driving TRSTB high during device power up. By default, this
selection is not checked.

Note: For this option to be available, you must reserve pins for Probe in the project settings of the
Libero project.

Disable Digest Check — Check this box to disable all Fabric reads, such as verify digest, read digest, or
reading design or programming information in DEVICE_INFO when TRSTB is low during device power up.
You can enable Digest Check by driving TRSTB high during device power up.

Reset to default — Click to reset the Bitstream Settings to the default values.

Selected device options: This section provides a summary of the settings configured and informs the user
about the expected behavior of the device.

Configure Programming Recovery

The Programming Recovery dialog box enables you to set your Auto Update and Programming Recovery
options for programming.
Auto Update takes place during power-up and compares your Update SPI image Design Version against the
Design Version programmed in the device. It performs Auto Update programming on your SPI update Image
if:

e The device has been programmed AND

e The Update SPI image Design Version is greater than the Design Version on the device

Auto Recovery enables the device to automatically reprogram itself if there is a power failure during
programming.

Design version - The Design Version used for Auto Update Programming or for Backlevel protection within
the SPM update policy. This is a read-only field that must be configured within the tool Configure User
Programming Data.

Enable Auto Update - Click the checkbox to auto update the SPI update image at power up. Auto-update
occurs only when the SPI update image Design Version is greater than the Design Version already on the
device. When enabling Auto Update, Programming Recovery must also be enabled and this checkbox will
be disabled.

Enable Programming Recovery - Click the checkbox to enable programming recovery in the event of a
power failure during programming.

SPI clock frequency - Sets your SPI clock frequency. SPI is a full duplex, four-wire synchronous transfer
protocol that supports programmable clock polarity (SPO) and clock phase (SPH).The state of SPO and
SPH control bits decides the data transfer modes. See the SmartFusion2 Microcontroller Subsystem User's
Guide or the IGLOO2 High Performance Memory Subsystem User's Guide for more information.

SPI data transfer mode - Sets your SPI data transfer mode for SPO and SPH. The SPO control bit
determines the polarity of the clock and SPS defines the slave select behavior. SPS is hardcoded to b'1l and
cannot be changed. The SPH control bit determines the clock edge that captures the data. See the
SmartFusion2 Microcontroller Subsystem User's Guide or the IGLOO2 High Performance Memory
Subsystem User's Guide for more information.

Notes:

Programming Recovery cannot be updated with _UEK1 or _UEK2 programming files. Only the master
programming file can be used.

SPI file programming for Auto Programming, Auto Update (IAP), Programming Recovery, and IAP/ISP
Services currently can only program security once with the master file. Update files cannot update the
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Configure Security and Programming Options

security settings. In addition, Programming Recovery, Silicon Signature, Firewall, and Tamper Macro can
only be programmed with the master file and cannot be updated.

# | Configure Programming Recovery

oy

ﬂ Design version: 10
V| Enable Auto Update

Enable Programming Recovery

SPI clock frequency: |25.00 ¥ | MHz

SPI data transfer mode

5PS: 1 sp0: [0 v|  sPh:

o) [

Figure 152 - Configure Programming Recovery Dialog Box

Security Features Frequently Asked Questions

The following Frequently Asked Questions address the most common queries related to managing and
programming SmartFusion2 and IGLOO2 Security Features.

| have configured the Security Policy Manager and enabled security in my design but | do not want to

program my design with the Security Policy Manager features enabled. What do | do?
Go to Configure Bitstream and un-check Security.

What is programmed when | click Program Device?
All features configured in your design and enabled in the Configure Bitstream tool. Any features you have
configured (such as eNVM or Security) are enabled for programming by default.

When | click Program Device is the programming file encrypted?
All programming files are encrypted. To generate programming files encrypted with UEK1 or UEK2 you must
generate them from Export Bitstream for field updates.
Note: Once security is programmed, you must erase the security before attempting to reprogram

the security.
How do | generate encrypted programming files with User Encryption Key 1/2?

e Configure the Security Policy Manager and specify a User Key Set 1 and User Key Set 2 (User Key
Set 2 is available if you select Field Update Broadcast mode). Ensure the Security programming
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feature is enabled in Configure Bitstream; it is enabled by default once you configure the Security
Policy Manager.

e Export Bitstream from Handoff Design for Production - <filename>_uek1.(stp/svf/spi/dat) and
<filename>_uek2.(stp/svf/spi/dat) files are encrypted with UEK1 and UEK2 respectively. See Security
Programming File Descriptions below for more information on programming files.

What are Security Programming Files?
See the Security Programming Files topic for more information.

Security Programming Files

Export Bitstream (expand Handoff Design for Production in the Design Flow window) creates the following
files:

<filename>_master.(stp/svf/spi/dat) - Created when Enable custom security options is specified in the
Security Policy Manager. This is the master programming file; it includes all programming features enabled,
User Key Set 1, User Key Set 2 (optionally if specified), and your security policy settings.

<filename>_security_only_master.(stp/svf/spi/dat) — Created when Enable custom security options is
specified in the Security Policy Manager. Master security programming file; includes User Key Set 1, User
Key Set 2 (optionally if specified), and your security policy settings.

<filename>_uek1.(stp/svf/spi/dat) — Programming file encrypted with User Encryption Key 1 used for field
updates; includes all your features for programming except security .

<filename>_uek2.(stp/svf/spi/dat) — Programming file encrypted with User Encryption Key 2 used for field
updates; includes all your features for programming except security.

Configure Security

Security Policy Manager (SPM)

Expand Configure Security and Programming Options, double-click Configure Security to customize
the security settings in your design.

Use this dialog box to set your User Keys, Security Policies and Microsemi factory test mode access level.

Note: Microsemi enabled default bitstream encryption key modes are disabled after user security is
programmed.
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| Security Palicy Manager [
Security key mode Security pobcies
Bitstream encryption with defaul key Update Poicy... Use
@ Enable custom security options L Bsbug Botoris J £l Use
Key Made Policy.. ] Use
User keys and Security policies protection Microsemi Factory test mode access level

@ ‘Write-protect using FlashLockjUPK1 Allows Factory test mode access

@ Protect Factory best mode access using FlashLockfUPKL
Permansntly wribe-protect
Permanenthy protect Fackory test mode access

Usar Key Sat 1

FlashLockf{UPK1 (64 HEX chars): 0x  B470C42T2TF4F044D0I 1471620 7S56F21CFMZ2CIAE =)
UEK] (Liser Encryption Key 1) (64 HEX chars): Ox  ZFIS4C9EF219A DEFCO3D2SCEBCL DESSFSEZEDIT2B10190 W
V] User Key Set 2

UPKZ (User Pass Key 2) (64 HEX chars): Ox  329AFTFRB4B2F977C 1237 26703439005 3F 376S56BID4ECCEISD 1 FIAS3BS646736 %
UEK2 (UUsex Encryption Key 2) (64 HEX chars) 0x  B3TABTEZFC413A34B0FS6397 TEDIEETC 1 TACTTOBDECECEOSTEECET 1 664666063 m

Selected Securky options:

User keys and Security Polcies protection
Protect UEK1, UEK2, DPK and Security Policies using FlashLockjUPK 1.
Disable Factory enabled defaul bitstream encryption key modes.
Microsemi fackory test mode access level
Probect Microsemi factory best mode access using FlashLodkfUPK L.

Figure 153 - Security Policy Manager Dialog Box
Security Key Mode
Bitstream encryption with default key - Encrypt bitstream files with Microsemi default key (pre-placed key

in silicon). When this option is selected, user keys, security and Microsemi factory test mode access level
configurations are disabled.

Enable custom security options - Enables you to set User Keys, Security Policies and Microsemi factory
test mode access level (see below for a description).

User keys and Security policies protection

Write-protect using FlashLock/UPK1 - Protect UEK1 (User Encryption Key 1), DPK (Debug Pass Key)
and Security Policies using FlashLock/ UPK1.

Note: UEK2 (User Encryption Key2) is protected by UPK2 (User Pass Key 2).
Permanently write-protect - Permanently protect UEK1 (User Encryption Key 1), UPK2 (User Pass Key 2),
UEK?2 (User Encryption Key 2), DPK (Debug Pass Key), Security Policies, and Microsemi factory test mode

access level. This setting, once programmed will not be modified in the device. Microsemi enabled default
bitstream encryption key modes are permanently disabled as well.

Note: When this option is selected, you cannot specify the FlashLock/UPK 1 and UPK2 (User Pass Key 2)
value, since the value cannot be used to unlock the corresponding protected features.

Microsemi Factory Test Mode Access Level

Protect factory test mode access using FlashLock/UPK1 - Protects access to Microsemi factory test
mode using Flashlock/ UPK1.

Permanently protect factory test mode access - Permanently locks access to Microsemi factory test
mode.

Note: When this option is selected, User Key Set 2 is permanently write-protected. Once programmed, User
Key Set 2 cannot be changed in the device. You can specify UEK2 (User Encryption Key 2). However, you
cannot specify UPK2 (User Pass Key 2), since the value cannot be used to unlock User Key Set 2.

Allow factory test mode access - Allows access to Microsemi factory test mode.
Security Policies

Update Policy - Sets your Fabric, eNVM and Back Level protections. See the Update Policy topic for more
information.
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Debug Policy - Enables and sets your Debug Pass Key and debug options. See the Debug Policy topic for
more information.

Key Mode Policy - Configures the key mode to enable or disable. See the Key Mode Policy topic for more
information.

Configuring User Keys

User Key Set 1 is required. User Key Set 1 includes FlashLock/UPK1 (User Pass Key 1) and UEK1 (User
Encryption Key 1)..

User Key Set 2 is optional. User Key Set 2 includes UPK2 (User Pass Key 2) and UEK2 (User Encryption
Key 2).

Note that User Pass Key 2 (UPK2) protects only User Encryption Key 2 (UEK2).

Update Policy

This dialog box enables you to specify components that can be updated in the field, and their field-update
protection parameters.

Choose your protection options from the drop-down menus; click the appropriate checkbox to set your
programming protection preferences.

Fabric update protection

e Use FlashLock/UPK1 to unlock Erase/Write/Verify operations- Select this option to require UPK1
to erase, write, or verify the Fabric.

e Updates allowed using UEK1 or UEK2; FlashLock/UPK1 is not required for updates - Encrypted
update is allowed with either UEK1 or UEK?2 (if enabled).

eNVM update protection

e Use FlashLock/UPK1 to unlock Write/Verify/Read operations- Select this option to require UPK1 to
write, verify or read to the eNVM.
e Updates allowed using UEK1 or UEK2; Flashlock/UPK1 is not required for updates - Encrypted
update is allowed with either UEK1 or UEK?2 (if enabled).
Back Level protection - When enabled, a design being loaded must be of a version higher than the Back
Level version value in the programmed device.
e Back Level Protection- Limits the design versions that the device can update. Only programming
bitstreams with Designer Version greater than the Back Level version are allowed for programming.

e Design version - Displays the current Design version (set in the Configure User Programming Data
tool). Back level uses the Design version value to determine which bitstreams are allowed for
programming.

e Back Level Bypass - If selected, design is programmed irrespective of Back Level version.

Note: Back Level Bypass should be set if you allow programming recover with recovery image lower than
the Back Level version selected. Alternatively, you should update the design version of the recovery image
so that it is always greater than the Back Level version. (Refer to the Configure Programming Recovery
section for details.)

Disable access to the following programming interfaces:
These settings protect the following programming interfaces:

e Auto Programming

e |AP/ISP services

e JTAG (use FlashLock to/UPK1 to unlock)
e SPI Slave (use FlashLock/UPK1 to unlock)

For more technical information on the Protect Programming Interface with Pass Key option see the
SmartFusion2 Programming User's Guide.

Note that when the Permanently write-protect option is selected for User keys and Security policies
protection in SPM, the dialog box informs you of features that are no longer reprogrammabile. In this case, if
Use FlashLock/UPK1 to unlock option is selected for Fabric/eNVM update protection then Fabric/eNVM will
be One Time Programmable.
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7| Update Policy

Fabric update protection:

"

[Use FlashLockfUPK1 to unlock Erasej\Write/verify operations

elV¥M update protection:

[Use FlashLockfUPK1 ko unlock Write/Verify/Read operations

|| Back Level protection

0 Design version (number between 0 and 65535):

[ns]

evel Bypass
Disable access to the Following programming interfaces:

[ Auto Prograrmming
|| IAP{ISP Services
| JTAG (use FlashLockfUPK1 to unlock)

| SPI Slave {use FlashLockfUPK1 to unlock)

Disable access to the following programming features:

- Fabric (use FlashLockflUPK1 ko unlock EraseWritefVerify)
- eNWM (use FlashLock/UPK1 to unlock Write/Verifyv/Read)

OK I [ Cancel

Figure 154 - Update Policy Dialog Box

Debug Security Policy

Debug access to the embedded systems can be controlled via the customer Debug Policy.

Protect Embedded Debug with DPK (Debug Pass Key)

Restrict UJTAG access - Restrict access to UJTAG; DPK is required for access.
Restrict Cortex M3 debug (SmartFusion2 Only) - Restrict Cortex M3 debug; DPK is required for debug.

SmartDebug access control
Access control available during debug mode.

Full Access (No restrictions to SmartDebug architecture; DPK is not required)- Enables full debug
access to eNVM, uSRAM, LSRAM, eSRAMO/1, DDRAM and Fabric probing.

No debug (Restrict read/write access to SmartDebug architecture; DPK is required for read/write
access) - Blocks all debug access to eNVM, uSRAM, LSRAM, eSRAMO0/1, DDRAM and Fabric probing.
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DPK (Debug Pass Key) (length is 64 HEX characters)
Specify a Debug Pass Key to unlock features protected by DPK.

Restrict external Fabric/eNVM design digest check request via JTAG and SPI. Use FlashLock/UPK1
to allow digest check- Protects design digest check request with FlashLock/UPK1.

K T i .
.| Debug Security Policy = i 2 - — R - - . — 4

Protect Embedded Debug with DPK (Debug Pass Key)

D Restrict UTTAG access
[ Restrict Cortex M3 debug

SmartDebug access control:

[Full access (Mo restrictions to SmartDebug architecture; DPK is not required) -

DPK (Debug Pass Key) (64 HEX chars)
o

[—J Restrict external Fabric/eNVM design digest check request via JTAG and SPI. Use FlashLodk/UPK1 to allow the digest chedk.
[ Disable debug access through JTAG (1149, 1). Use FlashLodk/UPK1 to allow access.

o] (o

Figure 155 - Debug Security Policy Dialog Box
Key Mode Policy

Protect user encryption key modes with FlashLock/UPK1. If a key mode is disabled, then FlashLock/UPK1 is
required to program with that key mode.

Two key modes can be disabled:
e UEK1 (User Encryption Key 1)
e UEK2 (User Encryption Key 2)

If both key modes are disabled then device update is impossible. A warning message is displayed in this
case.

Note: If a key mode is disabled then the corresponding bitstream file will be disabled.
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0 )

K Programming Key Mode Policy @
Disable Key Mode:

| UEK1 (User Encryption Key 1)

LUEKZ {User Encryption Key 2)

Help . OK Cancel

Figure 156 - Programming Key Mode Policy Dialog Box

Protocol Policy

Protect programming protocols with UPKL1. If a programming protocol is disabled, then UPK1 is required to
program with that programming protocol.

Two protocols can be disabled:
e User Encryption Key 1
e User Encryption Key 2
If both protocols are disabled then device update is impossible.

Operational Integrity Policy

Add digest calculation and verification on power-up. Only features in the design can be selected. The
available features are:

e Fabric
e eNVM

Note: Only clients with Use as ROM selected are included in this check. Verify/Read eNVM must
not be protected by UPK1 within the Update Policy to enable eNVM digest check.

Serialization Client Editor

Serialization enables you to have a client in the eNVM whose value is different for each device that is
programmed. You can program n number of devices with values that are configured as either Auto
Incremented (AUTO_INC) or Read from File (READ_FROM_FILE).

The Serialization Client Editor is available from within the Update eNVM Memory Core dialog box. Double-
click eNVM in your MSS (SmartFusion) or System Builder (IGLOO2) to view the eNVM Memory Core dialog
box.

The Serialization Client Editor enables you to specify your serialization type. You must use eNVM
Configuration to reserve a client for serialization - see the eNVM Configuration help and the tutorial topic for
more information.
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Content Type

Content from file

The number of lines in the file is the number of devices desired for serialization programming. The first line is
the first serial index to be used for programming, the second line is the second serial index to be used for
programming and the last line is the last serial index to be used for programming. Blank lines and comments
(lines that begin with a # character) will be ignored.

Two file formats:
e DEC: An unsigned 64-bit decimal value.

¢ HEX: Hexadecimal value to be programmed into the device. If one page is specified for the
serialization client, then a maximum of 256HEX characters can be placed on each line. The data
orientation is MSB -> LSB, where the least significant byte is all the way to the right. If the data does
not complete a page, then the page will be padded with 0's. If serialization client is larger than one
page then the data format is as follows:

<Page N><PageN-1>.....<Pagel><Page0>
Where each Page X is a maximum of 256HEX characters
Content auto incremented
e Start Value (Hex) - The first 64-bit unsigned value to program to the device.
e Step Value (Hex) - The step value to use for each subsequent device to be programmed.
e Maximum Value (Hex) - The maximum value to be programmed on the last device.

M Serialization Client Editor;

Client Mame: ser_client

Conktent Type
() Conkent From file
;'!Zhecimal v
@ Content auto incremented

Start Walue Ox Skep Value 0x [ Mazimum Value 0x |

-

Figure 157 - Serialization Client Editor Dialog Box

Program Design

Generate Bitstream - SmartFusion2, IGLOO2, and RTG4
Generates the bitstream for use with the Run PROGRAM Action tool.

The tool incorporates the Fabric design, eNVM configuration (if configured) and security settings (if
configured) to generate the bitstream file. You need to configure the bitstream before you generate the
bitstream. Right-click Generate Bitstream and choose Configure Options to open the Configure Bitstream
dialog box to select which components you wish to program. Only features that have been added to your
design are available for programming. For example, you cannot select eNVM for programming if you do not
have an eNVM in your design.

Modifications to the Fabric design, eNVM configuration, or security settings will invalidate this tool and
require regeneration of the bitstream file.
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Program Design

The Fabric programming data will only be regenerated if you make changes to the Fabric design, such as in
the Create Design, Create Constraints and Implement Design sections of the Design Flow window.

When the process is complete a green check appears next to the operation in the Design Flow window (as
shown in the figure below) and information messages appear in the Log window.

M5 Place and Route
4 F Edit Constraints
*® /'O Constraints
) Timing Constraints
£ Floorplan Constraints
P Verify Post Layout Implementation
¥ Edit Design Hardware Configuration
k Configure Security and Programming Options
4 | Program Design
@' Generate Bitstream
®® Run PROGRAM Action

Figure 158 - Generate Bitstream (Complete)

See Also
Configure Bitstream Dialog Box

Run PROGRAM Action - SmartFusion2, IGLOO2, and RTG4 Only

If you have a device programmer connected, you can double-click Run PROGRAM Action to execute your
programming in batch mode with default settings.

If your programmer is not connected, or if your default settings are invalid, the Reports view lists the error(s).
Right-click Run PROGRAM Action and choose Configure Action/Procedures to open the Select Action
and Procedures dialog box.

SmartFusion2 and IGLOO2 Programming in Libero SoC

SmartFusion2 and IGLOO2 Programming - Default Settings

To view your default settings, from the Project menu choose Project Settings.

SmartFusion2 and IGLOO2 Programming - Custom Settings

Custom Programming Settings enable you to build the JTAG chain, define programmer settings, set /0
states during programming and run scan chain.

1. To create a JTAG chain, in the Design Flow window expand Edit Design Hardware Configuration,
right-click Programming Connectivity and Interface and choose Open Interactively. It opens a
schematic view of the devices connected in a JTAG chain; all the devices are targeted by default.

The Programming and Connectivity Interface detects and constructs the JTAG chain automatically.
Use the interface to add devices manually.

When you add Microsemi devices you can either load the STP or PDB file or add the device from a
drop-down list. You must provide the IR length and Max TCK frequency OR load the BSDL file for non-
Microsemi devices.

2. Right-click Programmer Settings and choose Open Interactively to view your programmer settings.
If necessary, click Edit Programmer Settings to specify custom settings for your programmer.

3. Right-click Device I/O States During Programming and choose Open Interactively to open the
Specify I/O States During Programming dialog box and set your device 1/O states. Click OK to save
your settings and continue.
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4. Expand Configure Security, right-click Security Policy Manager and choose Open Interactively to
specify your Secured Programming Use Model, User Key Entry and Security Policies.

Exit Codes (SmartFusion2 and IGLOO2)

Error
Code

Exit
Code

Exit Message

Possible Cause

Possible Solution

0

Passed (no error)

0x8001

-24

Failure to read DSN

Device is in System Controller
Suspend Mode

Check board connections

TRSTB should be driven High or disable
"System Controller Suspend Mode".

0x8002

Failure to configure
device programming at
1.2/1.0 VCC voltage

Unstable voltage level
Signal integrity issues on JTAG pins

Monitor related power supplies that cause
the issue during programming; check for
transients outside of Microsemi
specifications. See your device datasheet
for more information on transient
specifications.

Monitor JTAG supply pins during
programming; measure JTAG signals for
noise or reflection.

0x8032

Device is busy

Unstable VDDIx voltage level

Monitor related power supplies that cause
the issue during programming; check for
transients outside of Microsemi
specifications. See your device datasheet
for more information on transient
specifications.

0x8003

Failed to enter
programming mode

Unstable voltage level
Signal integrity issues on JTAG pins
DEVRST_Nis tied to LOW

Monitor related power supplies that cause
the issue during programming; check for
transients outside of Microsemi
specifications. See your device datasheet
for more information on transient
specifications.

Monitor JTAG supply pins during
programming; measure JTAG signals for
noise or reflection.

Tie DEVRST_N to HIGH prior to
programming the device.

0x8004

Failed to verify
IDCODE

Incorrect programming file
Incorrect device in chain

Signal integrity issues on JTAG pins

Choose the correct programming file and
select the correct device in the chain.

Measure JTAG pins and noise for
reflection. If TRST is left floating then add
pull-up to pin.

Reduce the length of Ground connection.

0x8005
0x8006

10

Failed to program
eNVM

Unstable voltage level.

Signal integrity issues on JTAG pins.

Monitor related power supplies that cause
the issue during programming; check for
transients outside of Microsemi

236
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Error Exit Exit Message Possible Cause Possible Solution
Code | Code
specifications. See your device datasheet
for more information on transient
specifications.
Monitor JTAG supply pins during
programming; measure JTAG signals for
noise or reflection.
0x8007 |11 Failed to verify FPGA Device is programmed with a Verify the device is programmed with the
Array different design or the component is | correct data/design.
Failed to verify Fabric blank. Monitor related power supplies that cause
Configuration Unstable voltage level. the issue during programming; check for
Failed to verify Security | Signal integrity issues on JTAG pins. | transients outside of Microsemi
specifications. See your device datasheet
for more information on transient
specifications.
Monitor JTAG supply pins during
programming; measure JTAG signals for
noise or reflection.
0x8008 |11 Failed to verify eNVM Device is programmed with a Verify the device is programmed with the
0x8009 different design. correct data/design.
Unstable voltage level. Monitor related power supplies that cause
Signal integrity issues on JTAG pins. | the issue during programming; check for
transients outside of Microsemi
specifications. See your device datasheet
for more information on transient
specifications.
Monitor JTAG supply pins during
programming; measure JTAG signals for
noise or reflection.
0x8010 |-35 Failed to unlock User Pass key in file does not match Provide a programming file with a pass key
Pass Key 1 device that matches pass key programmed into
the device.
0x8011 |-35 Failed to unlock User Pass key in file does not match Provide a programming file with a pass key
Pass Key 2 device that matches pass key programmed into
the device.
0x8012 |-35 Failed to unlock debug [ Pass key in file does not match Provide a programming file with a pass key
pass key device that matches pass key programmed into
the device.
0x8013 |-18 Digest request from Digest request from SPI/JJTAG is Provide a programming file with a pass key
SPI/JTAG is protected | protected by user pass key 1. Lock | that matches pass key programmed into
by User Pass Key 1 bit has been configured in the Debug | the device.
Policy within SPM (Security Policy
Manager)
0x8014 |-19 Failed to verify digest Unstable voltage level Monitor related power supplies that cause
Signal integrity issues on JTAG pins | the issue during programming; check for
transients outside of Microsemi
specifications. See your device datasheet
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Error Exit Exit Message Possible Cause Possible Solution
Code | Code
for more information on transient
specifications.
Monitor JTAG supply pins during
programming; measure JTAG signals for
noise or reflection.
0x8015 |-20 FPGA Fabric digest Programming bitstream components | Use the same programming file that was
verification: FAIL do not match components used to program the device.
programmed
FPGA Fabric is either erased or the
data has been corrupted or
tampered with
0x8016 |-20 eNVM_0 digest Programming bitstream components | Use the same programming file that was
verification: FAIL do not match components used to program the device.
programmed
eNVM_0 data has been corrupted or
tampered with
0x8017 |-20 eNVM_1 digest Programming bitstream components | Use the same programming file that was
verification: FAIL do not match components used to program the device.

programmed

eNVM_1 data has been corrupted or
tampered with

0x8018 |-20 User security policies Programming bitstream components | Use the same programming file that was
segment digest do not match components used to program the device.
verification: FAIL programmed

User security policy segment data
has been corrupted or tampered with

0x8019 |-20 User key set 1 segment | Programming bitstream components | Use the same programming file that was
digest verification: FAIL | do not match components used to program the device.
programmed

User key set 1 segment data has
been corrupted or tampered with

O0x801A | -20 User key set 2 segment | Programming bitstream components | Use the same programming file that was
digest verification: FAIL | do not match components used to program the device.
programmed

User key set 2 segment data has
been corrupted or tampered with

0x801B | -20 Factory row and factory | Programming bitstream components | Use the same programming file that was
key segment digest do not match components used to program the device.
verification: FAIL programmed

Factory row and factory key segment
data has been corrupted or
tampered with
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Error Exit Exit Message Possible Cause Possible Solution
Code | Code
0x801C | -20 Fabric configuration Programming bitstream components | Use the same programming file that was
segment digest do not match components used to program the device.
verification: FAIL programmed.
Fabric configuration segment data
has been corrupted or tampered with
0x801D |-21 Device security The device is protected with user Run DEVICE_INFO to view security
Ox801E prevented operation pass key 1 and the bitstream file features that are protected.

does not contain user pass key 1. Provide a bitstream file with a user pass

User pass key 1 in the bitstream file [ key 1 that matches the user pass key 1

does not match the device. programmed into the device.

Ox801F |-22 Authentication Error Running VERIFY action on a blank | Program the device prior to running
0x8020 Bitstream or data is device. VERIFY action
corrupted or noisy Bitstream file has been corrupted Regenerate bitstream file.
Bitstream was incorrectly generated
0x8021 |-23 Authentication Error File contains an encrypted key that | Provide a programming file with an
0x8022 Invalid/Corrupted does not match the device encryption key that matches that on the
encryption key Attempting to erase a device with no

security using master security file Run DEVICE_INFO action to verify that the

File contains user encryption key, device has no security. If the device does

but device has not been not have secuirty, you cannot erase it.

programmed with the user First program security with master
encryption key programming file, then program with user

Device has user encryption key 1/2 | encryption 1/2 field update programming

enforced and you are attempting to

reprogram security settings You must first ERASE security with the
master security file, then you can
reprogram new security settings.

0x8023 | -24 Authentication Error Design version is not higher than the | Generate a programming file with a design

0x8024 Back level not satisfied | back-level programmed device version higher than the back level version.

0x8025 |-25 Authentication Error DSN specified in programming file Use the correct programming file with a

0x8026 DSN binding mismatch | does not match the device being DSN that matches the DSN of the target

programmed device being programmed.

0x8027 |-26 Authentication Error Device does not support the Generate a programming file with the

0x8028 Insufficient device capabilities specified in programming | correct capabilities for the target device.
capabilities file

0x8029 |-27 Authentication Error Incorrect programming file Choose the correct programming file and

0x802A Incorrect DEVICEID Incorrect device in chain select the correct device in chain.

Signal integrity issues on JTAG pins | Measure JTAG pins and noise or
reflection. If TRST is left floating, then add
pull-up to pin.

Reduce the length of ground connection.
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Error Exit Exit Message Possible Cause Possible Solution
Code | Code
0x802B | -28 Authentication Error Programming file version is out of Generate programming file with latest
0x802C Programming file is date version of Libero SoC.
outdated, please
regenerate
0x802F | -30 JTAG interface is Invalid or no UPK1 is provided User needs to provide correct UPK1 to
protected by UPK1 unlock device.
0x8030 |-31 Authentication Error M2S090 Rev. A or M2S150 Rev. A: | User can program a valid application code.
0x8031 Invalid or inaccessible | Either certificate is corrupted or the | This can be done with SoftConsole.
Device Certificate user hasn't provided the application | FAB RESET N should be tied to HIGH.
code in the eNVM or provided invalid
application code
FAB_RESET_N is tied to ground
0x8032 |-32 Instruction timed out Unstable voltage level Monitor related power supplies that cause
0x8033 Signal integrity issues on JTAG pins | the issue during programming; check for
0x8034 transients outside of Microsemi
0x8035 specifications. See your device datasheet
0x8036 for more information on transient
0x8037 specifications.
0x8038 Monitor JTAG supply pins during
0x8039 programming; measure JTAG signals for
noise or reflection.
0x8040 |-22 Authentication Error Running VERIFY action on a blank | Program the device prior to running
Bitstream or data is device. VERIFY action Regenerate bitstream file.
corrupted or noisy Bitstream file has been corrupted
Bitstream was incorrected generated
0x8041 |-23 Authentication Error File contains an encrypted key that | Provide a programming file with an
Invalid/Corrupted does not match the device encryption key that matches that on the
encryption key File contains user encryption key, device.
but device has not been Run DEVICE_INFO action to verify that the
programmed with the user device has no security. If the device does
encryption key not have secuirty, you cannot erase it.
Attempting to erase a device with no | First program security with master
security using master security file programming file, then program with user
Device has user encryption key 1/2 e_ncryption 1/2 field update programming
enforced and you are attempting to | files.
reprogram security settings You must first ERASE security with the
master security file, then you can
reprogram new security settings.
0x8042 |-24 Authentication Error Design version is not higher than the | Generate a programming file with a design
Back level not satisfied | back-level programmed device version higher than the back level version.
0x8043 |-25 Authentication Error DSN specified in programming file Use the correct programming file with a
DSN binding mismatch | does not match the device being DSN that matches the DSN of the target
programmed device being programmed.
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Error Exit Exit Message Possible Cause Possible Solution
Code | Code
0x8044 | -26 Authentication Error Device does not support the Generate a programming file with the
Insufficient device capabilities specified in programming | correct capabilities for the target device.
capabilities file
0x8045 | -27 Authentication Error Incorrect programming file Choose the correct programming file and
Incorrect DEVICEID Incorrect device in chain select the correct device in chain.

Signal integrity issues on JTAG pins | Méasure JTAG pins and noise or
reflection. If TRST is left floating, then add
pull-up to pin.

Reduce the length of ground connection.
0x8046 |-28 Authentication Error Old programming file Generate programming file with latest
Unsupported bitstream version of Libero SoC.
protocol version
0x8048 |-31 Authentication Error M2S090 Rev. A or M2S150 Rev. A: | User can program a valid application code.
Invalid or inaccessible | Either certificate is corrupted or the | This can be done with SoftConsole.
Device Certificate user hasn't provided the application | FAB RESET_N should be tied to HIGH.
code in the eNVM or provided invalid
application code
FAB_RESET N is tied to ground
0x8049 |11 Failed to verify eNVM Device is programmed with a Verify the device is programmed with the
different design. correct data/design.

Unstable voltage level. Monitor related power supplies that cause

Signal integrity issues on JTAG pins. the issue during programming; check for
transients outside of Microsemi
specifications. See your device datasheet
for more information on transient
specifications.

Monitor JTAG supply pins during
programming; measure JTAG signals for
noise or reflection.
8x804A |10 Failed to program Unstable voltage level. Monitor related power supplies that cause
eNVM Signal integrity issues on JTAG pins. the issue durlng progra_mmlng;_check for
transients outside of Microsemi
specifications. See your device datasheet
for more information on transient
specifications.
Monitor JTAG supply pins during
programming; measure JTAG signals for
noise or reflection.
0x804B | -21 Device security The device is protected with user Run DEVICE_INFO to view security
prevented operation pass key 1 and the bitstream file features that are protected.

does not contain user pass key 1. Provide a bitstream file with a user pass

User pass key 1 in the bitstream file [ key 1 that matches the user pass key 1

does not match the device. programmed into the device.
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Code | Code
0x804C |11 Failed to verify FPGA Device is programmed with a Verify the device is programmed with the
Array different design or the component is | correct data/design.
Failed to verify Fabric blank. Monitor related power supplies that cause
Configuration Unstable voltage level. the issue during programming; check for

Failed to verify Security | Signal integrity issues on JTAG pins. | transients outside of Microsemi
specifications. See your device datasheet

for more information on transient
specifications.

Monitor JTAG supply pins during
programming; measure JTAG signals for
noise or reflection.

0x804D | -36 <HSM related error HSM communication error. HSM call | Check if HSM the communication path to
message based on returns error. HSM is up. Make sure project is loaded
scenario> properly and that HSM tickets have not

been cleaned.

Programming File Actions - SmartFusion2 and IGLOO2

Libero SoC enables you to program security settings, FPGA Array, and eNVM features for SmartFusion2
and IGLOO2 device support.

You can program these features separately using different programming files or you can combine them into
one programming file.

In the Design Flow window, expand Program Design, click Run PROGRAM Action, and right-click
Configure Actions/Procedures.
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B Salect Action and Procedures Iﬁ

Action:

[VERIFY_DIGEST

PROGRAM
ERASE

VERIFY e
ENC_DATA_AUTHENTICATION

READ_IDCODE

DEVICE_INFO

o] (o

Table 4 - Programming File Actions

Action

Description

PROGRAM

Programs all selected family features: FPGA Array,
targeted eNVM clients, and security settings.

ERASE

Erases the selected family features: FPGA Array
and Security settings.

VERIFY_DIGEST

Calculates the digests for the components (Custom
Security, Fabric, or eNVM) included in the bitstream

and compares them against the programmed values.

VERIFY

Verifies all selected family features: FPGA Array,
targeted eNVM clients, and security settings.

ENC_DATA_AUTHENTICATION

Encrypted bitstream authentication data.

& Microsemi

Program Design

READ_IDCODE Reads the device ID code from the device.
DEVICE_INFO Displays the IDCODE, the design name, the
checksum, and device security settings and
programming environment information programmed
into the device.
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Options Available in Programming Actions

The table below shows the options available for specific programming actions.
Table 5 - Programming File Actions - Options

Action Option and Description

PROGRAM DO_VERIFY - Enables or disables programming verification

Export Bitstream - SmartFusion2 and IGLOO2
Bitstream Encryption with Default Key in Security Policy Manager - SmartFusion2 and IGLOO2
See the Export Bitstream topic for more information on exporting your bitstream.

Bitstream file formats: Bitstream file name:

V| STAFL file test |

Support for ISP Existing bitstream files:

Chain STAPL file =
Support for ISP = teststp
Single Microsemi device in a JTAG chain
DAT file
Support for Embedded ISP (IJTAG and SFE-Slave)
| sPIfile
Support for Auto Programm IAF),

Programming Recovery an
SVF files
Support for ISP

Limit SVF file size...

Selected Security options (modify via Configure Security tool)
Encrypt bitstream with default key. No User keys and Security Policdes are enabled.

Bitstream files to be exported
Bitstream components

File to program at trusted facility [¥] Fabric [V] elvm

|| Export SPI Directory for programming recovery  Specify SPI Directory...

o [ et

Figure 159 - Export Bitstream Dialog Box
Bitstream file name - Sets the name of your bitstream file. The prefix varies depending on the name of your
top-level design.
Existing bitstream files - Lists bitstream files you created already.
Bitstream File Formats:
Select the Bitstream File format you want to export:

e STAPL file
e Chain STAPL file (Enabled only when there are two or more devices in the chain)
o DAT file
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e SPIfile

Selected Security options (modify via Security Policy Manager) — Gives a brief description of current
security options.

Bitstream files to be exported — Lists all the bitstream files that will be exported.

File to program at trusted facility — Click to include Fabric and/or eNVM into the bitstream files to be
programmed at a trusted facility.

Note: Only features that have been added to your design are available for programming. For
example, you cannot select eNVM for programming if you do not have an eNVM in your
design.

Export SPI Directory for programming recovery — Allows you to export SPI directory containing Golden
and Update SPI image addresses and design versions, used in Auto-update and Programming Recovery
flow. Check this option and click Specify SPI Directory to set the required information (see figure below).

7| SPI Directory R ==
V| Golden SPI Image

Design version (DEC): 8 [Load from file... Address (HEX):0x 678

-

V| Update SPI Image

Design version (DEC): 11 Load from file... Address (HEX):0x ABC

Help | oK | Cancel

Figure 160 - SPI Directory Dialog Box
Enable Custom Security Options in the Security Policy Manager - SmartFusion2 and IGLOO2

See the Export Bitstream topic for information on exporting your bitstream.
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Eitstream e name:
7| STARL fle shift_reg32

Existing bitstream fles:
= shilt_reg32.dat

gle Mirosem deace n a JTAG cha = shift_reg3lspi
= shift_reg3lstp

Selected Searity options (modfy via Configure Seauity tel)

Prodect UEK], UEKZ, DFK and Security Polices using FlashLock UK 1.
Disable factory enabled default hitstream encryption key modes.
Prodect Microsemi factory test mode aocess using PlashLod UKL

Bitstream files to be exported

Betsiream components

Master fle i program at trusied faclity Custnm security | Falic

Fie encrypted with UEK] to program at untrusted fackity or | Fabric
For Bromdoast field updste
Fie encrypted with LEKZ fo program at untrusted faclity or 7] Falwic

For Brosscast fiekd update

Export S Directory for programming resovery

(e ] o [ conen ]

Figure 161 - Export Bitstream Dialog Box with Enable Custom Security Options in the Security Policy Manager

Bitstream file name - Sets the name of your bitstream file. The prefix varies depending on the name of your
top-level design.

Existing bitstream files - Lists bitstream files you created already.
Bitstream File Format:
Select the Bitstream File format you want to export:

e STAPL file

e Chain STAPL file (Enabled only when there are two or more devices in the chain)
o DAT file

e SPIfile

Selected Security options (modify via Configure Security tool) — Gives a brief description of current
security options.

Bitstream files to be exported — Lists all the bitstream files that will be exported.

Note: If a component (for example, eNVM) is not present in design then it will be disabled in the
bitstream component selection.

Master file to program at trusted facility — Click to include Fabric and/or eNVM into the bitsream files to
be programmed at a trusted facility. Note that Security is always programmed in Master file.

File encrypted with UEK1 to program at untrusted facility or for Broadcast field update — Click to
include Fabric and/or eNVM into the bitsream files to be programmed. If the selected features is not
protected by UPK1, the bitstream can be programmed at untrusted location, since it is encrypted with UEK1
that is preprogrammed into the device.

File encrypted with UEK2 to program at untrusted facility or for Broadcast field update - Click to
include Fabric and/or eNVM into the bitsream files to be programmed. If the selected features is not
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protected by UPK1, the bitstream can be programmed at untrusted location, since it is encrypted with UEK2
that is preprogrammed into the device.

Note: If the eNVM/Fabric is protected with UPK1 and included in the bitstream, UPK1 will be
added to the STAPL and DAT file, and cannot be used at untrusted location.

Note: If eNVM/Fabric is One Time Programmable, it precluded from bitstream encrypted with
UEK1/2.

Export SPI Directory for programming recovery — Allows you to export SPI directory containing Golden
and Update SPI image addresses and design versions, used in Auto-update and Programming Recovery
flow. Check this option and click Specify SPI Directory to set the required information (see figure below).

5| SP1 Directory [9 |mesa)
/| Golden SPI Image

Design version (DEC): 8 iLoad from file. .. Address (HEX):0x 678

-

/| Update SPI Image

Diesign version (DEC): 11 [Load From file.s:) Address (HEX):0x ABC

Help | oK Cancel

Figure 162 - SPI Directory Dialog Box

Debug Design

Identify Debug Design

Libero SoC integrates the Identify RTL debugger tool. It enables you to probe and debug your FPGA design
directly in the source RTL. Use Identify software when the design behavior after programming is not in
accordance with the simulation results.

To open the Identify RTL debugger, in the Design Flow window under Debug Design double-click
Instrument Design.

Identify features:
e Instrument and debug your FPGA directly from RTL source code .
e Internal design visibility at full speed.

¢ Incremental iteration - Design changes are made to the device from the Identify environment using
incremental compile. You iterate in a fraction of the time it takes route the entire device.

e Debug and display results - You gather only the data you need using unique and complex triggering
mechanisms.

You must have both the Identify RTL Debugger and the Identify Instrumentor to run the debugging flow
outlined below.
To use the Identify Instrumentor and Debugger:

1. Create your source file (as usual) and run pre-synthesis simulation.

2. (Optional) Run through an entire flow (Synthesis - Compile - Place and Route - Generate a
Programming File) without starting Identify.

3. Right-click Synthesize and choose Open Interactively in Libero SoC to launch Synplify.
4. In Synplify, click Options > Configure ldentify Launch to setup Identify.
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In Synplify, create an Identify implementation; to do so, click Project > New Identify Implementation.

In the Implementations Options dialog, make sure the Implementation Results > Results Directory
points to a location under <libero project>\synthesis\, otherwise Libero SoC is unable to detect your
resulting EDN file

7. From the Instumentor Ul specify the sample clock, the breakpoints, and other signals to probe.
Synplify creates a new synthesis implementation. Synthesize the design.

8. In Libero SoC, select the edif netlist of the Identify implementation you want to use in the flow. Right-
click Compile and choose Organize Input Files > Organize Source Files and select the edif netlist
of your Identify implementation.

9. Run Compile, Place and Route and Generate a Programming File with the edif netlist you created with
the Identify implementation.

10. Double-click Identify Debug Design in the Design Flow window to launch the Identify Debugger.

The Identify RTL Debugger, Synplify, and FlashPro must be synchronized in order to work properly. See the
Release Notes for more information on which versions of the tools work together.

Introduction to SmartDebug

Use Models

Integrated Mode

Design debug is a critical phase of FPGA design flow. Microsemi’s SmartDebug tool complements design
simulation by allowing verification and troubleshooting at the hardware level. SmartDebug provides access
to non-volatile memory (eNVM), SRAM, SERDES, DDR controller, and probe capabilities. Microsemi
SmartFusion2 System-on-chip (SoC) field programmable gate array (FPGA), IGLOO2 FPGA, and RTG4
FPGA devices have built-in probe logic that greatly enhance the ability to debug logic elements within the
device. SmartDebug accesses the built-in probe points through the Active Probe and Live Probe features,
which enables designers to check the state of inputs and outputs in real-time without re-layout of the design.

SmartDebug can be run in two modes:
¢ Integrated mode from the Libero Design Flow
e Standalone mode

When run in integrated mode from Libero, SmartDebug can access all design and programming hardware
information. No extra setup step is required. In addition, the Probe Insertion feature is available in Debug
FPGA Array.

To open SmartDebug in the Libero Design Flow window expand Debug Design and double-click
SmartDebug Design.

Standalone Mode

SmartDebug can be installed separately in the setup containing FlashPro, FlashPro Express, and Job
Manager. This provides a lean installation that includes all the programming and debug tools to be installed
in a lab environment for debug. In this mode, SmartDebug is launched outside of the Libero Design Flow.
When launched in standalone mode, you must to go through SmartDebug project creation and import a
Design Debug Data Container (DDC) file, exported from Libero, to access all the debug features in the
supported devices.

Note: In standalone mode, the Probe Insertion feature is not available in FPGA Array Debug, as it requires
incremental routing to connect the user net to the specified 1/0.
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Standalone Mode Use Model Overview

The main use model for standalone SmartDebug requires users to generate the DDC file from Libero and
import it into a SmartDebug project to gain full access to the device debug features. Alternatively,
SmartDebug can be used without a DDC file with a limited feature set.

Supported Families, Programmers, and Operating Systems

Programming and Debug: SmartFusion2, IGLOO2, and RTG4
Programmers: FlashPRO3, FlashPRO4, and FlashPRO5
Operating Systems: Windows XP, Windows 7, and RHEL 6.x

Getting Started with SmartDebug

This topic introduces the basic elements and features of SmartDebug. If you are already familiar with the
user interface, proceed to the Solutions to Common Issues Using SmartDebug or Frequently Asked
Questions sections.

SmartDebug enables you to use JTAG to interrogate and view embedded silicon features and device status
(FlashROM, Security Settings, Embedded Flash Memory (NVM)). SmartDebug is available as a part of the
FlashPro programming tool.

See Using SmartDebug with SmartFusion2, IGLOO2, and RTG4 for an overview of the use flow.
You can use the debugger to:

e Get device status and view diagnostics

e Use the Embedded Flash Memory Debug GUI to read out and compare your content with your original
files

Using SmartDebug with SmartFusion2, IGLOOZ2, and RTG4

The most common flow for SmartDebug is:

1. Create your design. You must have a FlashPro programmer connected to use SmartDebug.

2. Expand Debug Design and double-click Smart Debug Design in the Design Flow window.
SmartDebug opens for your target device.

3. Click View Device Status to view the device status report and check for issues.
4. Examine individual silicon features, such as FPGA debug.

Create Standalone SmartDebug Project

A standalone SmartDebug project can be configured in two ways:
e Import DDC files exported from Libero
e Construct Automatically

From the SmartDebug main window, click Project and choose New Project. The Create SmartDebug
Project dialog box opens.
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2 Create SmartDebug Project e S

Name: M2GLO10_test

Location: E:\Captures\SmartDebug\SASD\11_7 0_19_main .

Construct JTAG chain for the project

Connected Programmers(s): ;9353& 'H Refresh I

@ Import from DDC File: ‘Standalone_SD/DOC_files/Cap_19/M2GLO10T_PCle_Demo.ddc | ... |

Design debug data will be imported with JTAG chain

Construct Automatically

s

Figure 163 - Create SmartDebug Project Dialog Box

Import from DDC File (created from Libero)

When you select the Import from DDC File option in the Create SmartDebug Project dialog box, the Design
Debug Data of the target device and all hardware and JTAG chain information present in the DDC file
exported in Libero are automatically inherited by the SmartDebug project. The programming file information
loaded onto other Microsemi devices in the chain, including ProAsic3/E, SmartFusion, and Fusion devices,
are also transferred to the SmartDebug project.

Debug data is imported from the DDC file (created through Export SmartDebug Data in Libero) into the
debug project, and the devices are configured using data from the DDC file.

Construct Automatically

When you select the Construct Automatically option, a debug project is created with all the devices
connected in the chain for the selected programmer. This is equivalent to Construct Chain Automatically in
FlashPRO.

Configuring a Generic Device

For Microsemi devices having the same JTAG IDCODE (i.e., multiple derivatives of the same Die—for
example, M2S090T, M2S090TS, and so on), the device type must be configured for SmartDebug to enable
relevant features for debug. The device can be configured by loading the programming file, by manually
selecting the device using Configure Device, or by importing DDC files through Programming Connectivity
and Interface. When the device is configured, all debug options are shown.

For debug projects created using Construct Automatically, you can use the following options to debug the
devices:

e Load the programming file — Right-click the device in Programming Connectivity and Interface.
e Import Debug Data from DDC file — Right-click the device in Programming Connectivity and Interface.
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The appropriate debug features of the targeted devices are enabled after the programming file or DDC file is
imported.

Connected FlashPRO Programmers

The drop-down lists all FlashPro programmers connected to the device. Select the programmer connected
to the chain with the debug device. At least one programmer must be connected to create a standalone
SmartDebug project.

Before a debugging session or after a design change, program the device through Programming
Connectivity and Interface.

See Also
Programming Connectivity and Interface

View Device Status
Export SmartDebug Data (from Libero)

Import from DDC File (created from Libero)

When you select the Import from DDC File option in the Create SmartDebug Project dialog box, the Design
Debug Data of the target device and all hardware and JTAG chain information present in the DDC file
exported in Libero are automatically inherited by the SmartDebug project. The programming file information
loaded onto other Microsemi devices in the chain, including ProAsic3/E, SmartFusion, and Fusion devices,
are also transferred to the SmartDebug project.

Debug data is imported from the DDC file (created through Export SmartDebug Data in Libero) into the
debug project, and the devices are configured using data from the DDC file.

Construct Automatically

When you select the Construct Automatically option, a debug project is created with all the devices
connected in the chain for the selected programmer. This is equivalent to Construct Chain Automatically in
FlashPRO.

Configuring a Generic Device

For Microsemi devices having the same JTAG IDCODE (i.e., multiple derivatives of the same Die—for
example, M2S090T, M2S090TS, and so on), the device type must be resolved for SmartDebug to enable
relevant features for debug. The device can be resolved by loading the programming file, manually selecting
the device using Configure Device, or by importing DDC files through Programming Connectivity and
Interface. When the device is resolved, all debug options are shown.

For debug projects created using Construct Automatically, you can use the following options to debug the
devices:

e Load the programming file — Right-click the device in Programming Connectivity and Interface.
e Import Debug Data from DDC file — Right-click the device in Programming Connectivity and Interface.

The appropriate debug features of the targeted devices are enabled after the programming file or DDC file is
imported.
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Smartdebug User Interface
Standalone SmartDebug User Interface

You can start standalone SmartDebug from the Libero installation folder or from the FlashPRO installation
folder.

Windows:
<Libero Installation folder>/Designer/bin/sdebug.exe
<FlashPRO Installation folder>/bin/sdebug.exe
Linux :
<Libero Installation folder>/ bin/sdebug
<FlashPRO Installation folder>/bin/sdebug

£ SmartDebug | ol
Project  View Tools

Log 5 X

| ([E]messages) @ rers iy warnings @ 1nfo

Figure 164 - Standalone SmartDebug Main Window
Project Menu
The Project menu allows you do the following:
e Create new SmartDebug projects (Project > New Project)
e Open existing debug projects (Project > Open Project)
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e Execute SmartDebug-specific Tcl scripts (Project > Execute Script)
e Export SmartDebug-specific commands to a script file (Project > Export Script File)
e See a list of recent SmartDebug projects (Project > Recent Projects).

Log Window

SmartDebug displays the Log window by default when it is invoked. To suppress the Log window display,
click the View menu and toggle View Log.

The Log window has four tabs:
Messages — displays standard output messages
Errors — displays error messages
Warnings — displays warning messages
Info — displays general information
Tools Menu

The Tools menu includes Programming Connectivity and Interface and Programmer Settings options, which
are enabled after creating or opening a SmartDebug project.

Programming Connectivity and Interface

To open the Programming Connectivity and Interface dialog box, from the standalone SmartDebug Tools
menu, choose Programming Connectivity and Interface. The Programming Connectivity and Interface
dialog box displays the physical chain from TDI to TDO.

I+l Pregramming Connectivity and Interface = = I-g

O 0 TDO

Figure 165 - Programming Connectivity and Interface Dialog Box — Project created using Import from DDC File

All devices in the chain are disabled by default when a standalone SmartDebug project is created using the
Construct Automatically option in the Create SmartDebug Project dialog box.
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Figure 166 - Programming Connectivity and Interface window — Project created using Construct Automatically
The Programming Connectivity and Interface dialog box includes the following actions:
e Construct Chain Automatically - Automatically construct the physical chain.

Running Auto-Construct in Programming Connectivity and Interface removes all existing
debug/programming data included using DDC/programming files. The project is the same as a new
project created using the Construct Automatically option.

e Scan and Check Chain — Scan the physical chain connected to the programmer and check if it
matches the chain constructed in the scan chain block diagram.

e Run Programming Action — Option to program the device with the selected programming procedure.

When two devices are connected in the chain, the programming actions are independent of the device.
For example, if M2S090 and M2GL010 devices are connected in the chain, and the M2S090 device is to
be programmed and the M2GL010 device is to be erased, both actions can be done at the same time
using the Run Programming Action option.

e Zoom In — Zoom into the scan chain block diagram.
e Zoom Out — Zoom out of the scan chain block diagram.

Hover Information

The device tooltip displays the following information if you hover your cursor over a device in the scan chain
block diagram:

¢ Name: User-specified device name. This field indicates the unique name specified by the user in the
Device Name field in Configure Device (right-click Properties).

e Device: Microsemi device name.
e Programming File: Programming file name.

e Programming action: The programming action selected for the device in the chain when a
programming file is loaded.

¢ |R: Device instruction length.

e TCK: Maximum clock frequency in MHz to program a specific device; standalone SmartDebug uses
this information to ensure that the programmer operates at a frequency lower than the slowest device
in the chain.
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Device Chain Details

R <

: TOI <

i [Name: [RT4G150_ES
|Device: |RT4G150_ES
|Programmrng File: |
|ngrammmg action: |
|IR: |8
| TCK: | 10000000

The device within the chain has the following details:

Right-click Properties

User-specified device name

Device name
Programming file name

& Microsemi
Debug Design

Programming action — Select Enable Device for Programming to enable the device for programming.
Enabled devices are green, and disabled devices are grayed out.

Configure Device...

Enable Device for Programming...
Load Pregramming File...

Select Program Procedure/Actions...
Import Debug Data from DDC File...

Configure Device - Ability to reconfigure the device.

Family and Die: The device can be explicitly configured from the Family, Die drop-down.

Device Name: Editable field for providing user-specified name for the device.

Enable Device for Programming - Select to enable the device for programming. Enabled devices are
shown in green, and disabled devices are grayed out.

Load Programming File - Load the programming file for the selected device.

Select Programming Procedure/Actions- Option to select programming action/procedures for the devices
connected in the chain.
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e Actions: List of programming actions for your device.

e Procedures: Advanced option; enables you to customize the list of recommended and optional
procedures for the selected action.

Import Debug Data from DDC File - Option to import debug data information from the DDC file.

The DDC file selected for import into device must be created for a compatible device. When the DDC file is
imported successfully, all current device debug data is removed and replaced with debug data from the
imported DDC file.

The JTAG Chain configuration from the imported DDC file is ignored in this option.

If a programming file is already loaded into the device prior to importing debug data from the DDC file, the
programming file content is replaced with the content of the DDC file (if programming file information is
included in the DDC file).

Debug Context Save

Debug context refers to the user selections in debug options such as Debug FPGA Array, Debug SERDES,
and View Flash Memory Content. In standalone SmartDebug, the debug context of the current session is
saved or reset depending on the user actions in Programming Connectivity and Interface.

The debug context of the current session is retained for the following actions in Programming Connectivity
and Interface:

e Enable Device for Programming

e Select Programming Procedure/Actions
e Scan and Check Chain

e Run Programming Action

The debug context of the current session is reset for the following actions in Programming Connectivity and
Interface:

e Auto Construct — Clears all the existing debug data. You need to reimport the debug data from DDC
file.

e Import Debug Data from DDC file

e Configure Device — Renaming the device in the chain
e Configure Device — Family/Die change

e Load Programming File

Selecting Devices for Debug

Standalone SmartDebug provides an option to select the devices connected in the JTAG chain for debug.
The device debug context is not saved when another debug device is selected.
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Project View Tools

NE m s
Device: [M25/M26L090(T TS [TV) (M26L090T: Programmer: 93536 (usb33536) -
)
M25M2GLO 10(T[S[TS) (M26L010TS)

ID code read from device: 1FS071CF

| View Device Status... l [ Debug FPGA Array... |

I View Flash Memary Content... ‘ \ Debug SERDES. .. |

View Device Status (SmartFusion2, IGLOOZ2, and RTG4 Only)

Click View Device Status in the standalone SmartDebug main window to display the Device Status Report.
The Device Status Report is a complete summary of IDCode, device certificate, design information,
programming information, digest, and device security information. Use this dialog box to save or print your
information for future reference.

Note: This information is available for SmartFusion2 and IGLOO2 devices only. For RTG4 devices, View
Device Status displays IDCode information only.
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6 Device Status Report X
= |
Device: M25090T (M25090T) Programmer: S201YPVOZC (S201YPVOZC) Save | &3 Print |
Device Status:

IDCode (read from the device) (HEX): 11807 1cf

Device Certificate

Family: SmartFusion2
Die: M25090
Design Information
Design Name: 5Y5_SERDES
Design checksum (HEX): 5344
Design Version: 0
Back Lewvel: 0
Operating voltage: 1.2V
Internal Oscillator: S50MHz

Digest Information
Fabric Digest (HEX): 8d5382634b094bc5aa0667 715134 2dfa
0000f78130faBla31dcb45cbbl1cfl59

eNVM_D Digest (HEX): 90d743000b662a86aeabab52c0dbbfbe
e3f809034344d12a26624180728507254

Device Security Settings
ARM CortexM3 access to eSRAM module 0 read is protected.
ARM CortexM3 access to eSRAM module O write is protected.
ARM CortexM3 access to eSRAM module 1 read is protected.
ARM CortexM3 access to eSRAM module 1 write is protected.
ARM CortexM3 access to eNVM_0 read is protected.
ARM CortexM3 access to eNVM_0 write is protected.
ARM CortexM3 access to DDR bridge read is protected.
ARM CortexM3 access to DDR bridge write is protected.
Factory test mode access: Allowed.
Power on reset delay: 100ms
System Controller Suspend Mode: Disabled.

Programming Information

Cycle count: 333

VPP Range: HIGH { VPP == 3.3V )
Temp Range: HOT

*Algorithm Version: 2

* Programmer: FlashPro 5
* Software Version: FlashPro v11.6

* Programming Software: FlashPro
* Programming Interface Protecol: | TAG
* Programming File Type: STAPL

NOTE: * - The above Information is only relevant if the device was programmed through JTAG or 5P Slave mode.

Help x Close |
Figure 167 - Device Status Report

IdCode

IDCode read from the device under debug.
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Device Certificate

Device certificate displays Family and Die information if device certificate is installed on the device.

If the device certificate is not installed on the device, a message indicating that the device certificate may not
have been installed is shown.

Design Information

Design Information displays the following:
e Design Name
e Design Checksum
e Design Version
e Back Level
e Operating Voltage
¢ Internal Oscillator

Digest Information

Digest Information displays Fabric Digest, eNVM_0 Digest and eNVM_1 Digest (for M2S090 and M2S150
devices only) computed from the device during programming. eNVM digest is shown when eNVM is used in
the design.

Device Security Settings

Device Security Settings indicate the following:
e Factory test mode access
e Power on reset delay
e System Controller Suspend Mode

In addition, if custom security options are used, Device Security Settings indicate:
e User Lock segment is protected
e User Pass Key 1/2 encrypted programming is enforced for the FPGA Array
e User Pass Key 1/2 encrypted programming is enforced for the eNVM_0 and eNVM_1
e SmartDebug write access to Active Probe and AHB mem space
e SmartDebug read access to Active Probe, Live Probe & AHB mem space
e UJTAG access to fabric

Programming Information

Programming Information displays the following:
e Cycle Count
e VPP Range
e Temp Range
e Algorithm Version
e Programmer
e Software Version
¢ Programming Software
e Programming Interface Protocol
e Programming File Type
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Embedded Flash Memory (NVM) Content Dialog Box (SmartFusion2 and IGLOO2 Only)

The NVM content dialog box is divided into two sections:
¢ View content of Flash Memory pages (as shown in the figure below)

e Check page status and identify if a page is corrupted or if the write count limit has exceeded the 10-
year retention threshold

Choose the eNVM page contents to be viewed by specifying the page range (i.e., start page and the end
page) and click Read from Device to view the values.

You must click Read from Device each time you specify a new page range to update the view.

Specify a page range if you wish to examine a specific set of pages. In the Retrieved Data View, you can
enter an Address value (such as 0010) in the Go to Address field and click the corresponding button to go
directly to that address. Page Status information appears to the right.

Contents of Page Status

e ECCI1 detected and corrected
e ECC2 detected
e Write count of the page
o If write count has exceeded the threshold
e If the page is used as ROM (first page lock)
e Overwrite protect (second page lock)
e Flash Freeze state (deep power down)
® Flash Memory

Retricve Flash Hemory Content from Devace:

Select | <PageRange» ¥ ) ead from Dewoe
StwiPage [aeidess, One5])
Erd Page: F (11 pages, 1408 bytes)

Latest Content Retrwevind lrom Devioe: Mge jan 10 ihedbl 2008

Retreved Conlert: from Page 10 1o Page 20, 08 byies stariing fom address (u 500

: —
Verw A P Ststin Go to Address P} ()

Status for  Page 210

|
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Figure 168 - Flash Memory Dialog Box for a SmartFusion2 Device (SmartDebug)
The page status gets updated when you:
e Click Page Range
e Click a particular cell in the retrieved eNVM content table
e Scroll pages from the keyboard using the Up and Down arrow keys
e Click Go to Address (hex)

The retrieved data table displays the content of the page range selection. If content cannot be read (for

example, pages are read-protected, but security has been erased or access to eNVM private sectors), Read
from Device reports an error.
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Click View Detailed Status for a detailed report on the page range you have selected.

For example, if you want to view a report on pages 1-3, set the Start Page to 1, set the End Page to 3, and
click Read from Device. Then click View Detailed Status. The figure below is an example of the data for a
specific page range.

O ot Memory Detas =)
£ Y -

from Page 1 to Page 3, 384 bytes starting from address 0x80 as of Thu Jan 07 14:49:29 2016 [ save ][ &t |

Page Status Summary [Page 1to 3]

Total number of pages with ECC2 errors: 0

Total number of pages with write count out of range: 0
FlashMemory Check PASSED for [Page 1to 3]
Flash Memory Page Status [Page 1to 3]

FlashMemory Page =1:
Recoverable ECC1 error detected: False

MNon recoverable data error detected: False |
Write counter over threshold: False

Write count: 33 === This value may be incomrect due to OEPB is not set. \
Use as ROM: off

Overwrite Protect: Not set

FlashFreeze state: False

FlashMemory Page #2:
Recoverable ECC1 error detectad: Falsa

Mon recoverable data error detected: False i

Write counter over threshold; False

Wite count: 38 = This value may be ncorrect due to OEPB is not sat.

Use as ROM: Off

QOverwrite Protect: Not set I

FlashFreeze state: False

FlashMemory Page =3:

Recoverable ECC1 error detected: False i

Mon recaverable data error detected: False

Write counter over threshold: False 1

Write count: 38 ***This value may be incorrect due to OEPEB is not set. l

Use as ROM: off

Overwrite Protect: Not set :

FlashFreeze state: False |
i
1

[ e ] [ Gose ]

Figure 169 - Flash Memory Details Dialog Box (SmartDebug)

Debugging
Debug FPGA Array (SmartFusion2, IGLOO2, and RTG4 Only)

In the Debug FPGA Array dialog box, you can view your Live Probes, Active Probes, and Memory Blocks,
and Insert Probes (Probe Insertion).

The Debug FPGA Array dialog box includes the following four tabs:
e Live Probes
e Active Probes

e Memory Blocks
e Probe Insertion
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Hierarchical View

The Hierarchical View lets you view the instance level hierarchy of the design programmed on the device
and select the signals to add to the Live Probes, Active Probes, and Probe Insertion tabs in the Debug
FPGA Array dialog box.

e Instance — Displays the probe points available at the instance level.

e Primitives — Displays the lowest level of probeable points in the hierarchy for the corresponding
component —i.e., leaf cells (hard macros on the device).

You can expand the hierarchy tree to see lower level logic.

Signals with the same name are grouped automatically into a bus that is presented at instance level in the
instance tree.

The probe points can be added by selecting any instance or the leaf level instance in the Hierarchical View.
Adding an instance adds all the probe able points available in the instance to Live Probes, Active Probes,
and Probe Insertion.
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Figure 170 - Hierarchical View
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Search

Netlist View

In Live Probes, Active Probes, and the Probe Insertion Ul, a search option is available in the Hierarchical
View. You can use wildcard characters such as * or ? in the search column for wildcard matching.

Probe points of leaf level instances resulting from a search pattern can only be added to Live Probes, Active
Probes, and the Probe Insertion Ul. You cannot add instances of search results in the Hierarchical View.

The Netlist View displays a flattened net view of all the probe able points present in the design, along with
the associated cell type.

264

Libero SoC User's Guide



NOTE: Links and cross-references in this PDF file may point to external files and generate an error
when clicked. View the online help included with software to enable all linked content.

& Microsemi
Debug Design

| Herarducal View | Netist View |

Fiter: | Search

Net(s): ™
' Name Type
Imnt_l!_q [0]):count_0/q[0]:Q

| count_0_g[10]:count_0/q[10]:Q
Imt_ﬂ_ﬂ[l 1):count_0/g[11]:Q
count_0_q[12]:count_0/q[12]:Q
count_0_q[13]:count_0/q[13]:Q
count_0_g[14]:count_0/q[14]:Q
count_0_q[15]:count_0/q[15]:Q
| count_0_q[16):count_0/q[16]:Q
count_0_g[17):count_0/q[17]:Q
count_0_q[18]:count_0/q[18]:Q
count_0_q[19]:count_0/q[15]:Q
|count_0_q[1]:count_0fq[1]:Q
|count_0_q[2]):count_0/q[2]:Q
.mt_ﬂ_q [3):count_0/q[3]:Q
count_0_q[4):count_0/fq[4]:Q

| eount_0_g[S):count_0fa[5]:Q
count_0_q[6]:count_0/ql6]:Q
Im.m_n_n[?]:mt_ﬂhmﬂ

| count_0_q[8]scount_0/q[8]:Q

CHE NS B BE RS AR BE BE AR BE DR BE OF BE NE BE BE AR BE

count_0_g[9]:count_0/q[9]:Q

Figure 171 - Netlist View
Search

A search option is available in the Netlist View for Live Probes, Active Probes, and Probe Insertion. You can
use wildcard characters such as * or ? in the search column for wildcard matching.

Live Probes (SmartFusion2, IGLOO2, and RTG4)

The Live Probes tab displays a table with the probe name and pin type.
Note: SmartFusion2 and IGLOO2 support two probe channels, and RTG4 supports one probe channel.
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SmartFusion2 and IGLOO2

Two probe channels (ChannelA and ChannelB) are available. When a probe name is selected, it can be
assigned to either ChannelA or ChannelB.

You can assign a probe to a channel by doing either of the following:
e Right-click a probe in the table and choose Assign to Channel A or Assign to Channel B.

e Click the Assign to Channel A or Assign to Channel B button to assign the probe selected in the
table to the channel. The buttons are located below the table.

When the assignment is complete, the probe name appears to the right of the button for that channel, and
SmartDebug configures the ChannelA and ChannelB I/Os to monitor the desired probe points. Because
there are only two channels, a maximum of two internal signals can be probed simultaneously.

Click the Unassign Channels button to clear the live probe names to the right of the channel buttons and
discontinue the live probe function during debug.

Note: At least one channel must be set; if you want to use both probes, they must be set at the same time.
The Active Probes READ/WRITE overwrites the settings of Live Probe channels (if any).

Live/Active Probes Selection & X FPGA Array debug data

2l View | NetlistView |4 » Live Probes | Active Probes Memory Blocks |

Fiter: | Search | Delete | [ Delete Al |

— I 1 |
Nat(s): | — - |

‘Inst_CLKO_Top/Inst_CLKO_B2/Inst_CLKO_B3/Inst_CLKO_B4/Inst_CLK0_B11/Inst_CLK0_| :
Assign to Channel A

e Assign to Channel B
:Inst_CLKD_Top/Inst_CLK(

:Inst_CLKO_Top/Inst_CLK(

:Inst_CLKO_Top/Inst_CLK( [

‘Inst_CLKO_Top/Inst_CLK( [ Assignto Channel A | ->
:Inst_CLKO_Top/Inst_CLK( Assign to Channel B ->

1Inst_CLKO_Top/Inst_CLK( . _— —
Unassign Channels

Figure 172 - Live Probes Tab (SmartFusion2 and IGLOQO2) in SmartDebug FPGA Array Dialog Box

RTG4

One probe channel (Probe Read Data Pin) is available for RTG4 for debug. When a probe name is selected,
it can be assigned to the Probe Channel (Probe Read Data Pin).

You can assign a probe to a channel by doing either of the following:
¢ Right-click a probe in the table and choose Assign to Probe Read Data Pin.

e Click the Assign to Probe Read Data Pin button to assign the probe selected in the table to the
channel. The button is located below the table.

Click the Unassign probe read data pin button to clear the live probe name to the right of the channel
button and discontinue the live probe function during debug.

The Active Probes READ/WRITE overwrites the settings of Live Probe channels (if any).
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- Bl
7| Debug FPGA Array C=1LE
Live/Active Probes Selection g x FPGA Array debug data
Hierarchical View Live Probes Active Probes Memory Blocks
Filter: Search ’ Delete ] l Delete Al
Instance(s): Name Type
SRR LED_ctrl_0/pb1_regl:LED_ctrl_0/pb1_regl:Q
4 I LED_ctrl_0 LED_ctrl_0/pb1 reg:LED_ctrl 0/pb1_reg2:qQ Assign to probe read data pin
4 I Primitives
» 10 counter LED_ctrl_0/pb2_regi:LED_ctrl_0/pb2_regl:Q DFF
1 pbi_regl
1 pbireg2 LED_ctrl_0/pb2_rea2:LED_ctrl_0/pb2_req2:Q DFF
T pb2_regl
1 pb2_reg2
W rot_ift
& W rot_rgt
l Assign to probe read data pin ] -
[ Unassign probe read data pin ]

Figure 173 - Live Probes Tab (RTG4) in SmartDebug FPGA Array Dialog Box

Active Probes (SmartFusion2, IGLOO2, and RTG4)

In the left pane of the Active Probes tab, all available Probe Points are listed in instance level hierarchy in
the Hierarchical View. All Probe Names are listed with the Name and Type (which is the physical location of

the flip-flop) in the Netlist View.

Select probe points from the Hierarchical View or Netlist View, right-click and choose Add to add them to the
Active Probes Ul. You can also add the selected probe points by clicking the Add button. The probes list

can be filtered by using the Filter box.
"i;l Debug FPGA Array

)

o= | B
=
Live Active Probes Selection (-4 FPGA Array debug data
Hierarchical View | Hatist view mmkmm || Memory Bodks |
Filter: [ Search E: - g ¥ [ Sa.\-e__] l Load... ] Delate ;. Deletal |
| me Type Eead Value Wiite Value
[LI Count_Resst:Count_Reset/U0:Q DFF o 2e
MUY_SEL_O:MUX_SELI0:Q FF 0 K|
Liser_CLK_Quliser CLEU0:Q S a |
» |FIFQ_Lsned_out_c[9:0] IDFF 10h000 10
» |FIFO_Lanel_out_cfa:0] DFF 10h000 10h
» |9 pet_0[15:0] OFF 2000000 20h
Read Active Probes £ Active Prol
[ nee ] Cose ]
Figure 174 - Active Probes Tab in SmartDebug FPGA Array Dialog Box
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When you have selected the desired probe, points appear in the Active Probe Data chart and you can read
and write multiple probes (as shown in the figure below).

You can use the following options in the Write Value column to modify the probe signal added to the Ul:
e Drop-down menu with values ‘0’ and ‘1’ for individual probe signals
o Editable field to enter data in hex or binary for a probe group or a bus
FPGA Array debug data

| Live Probes Active Probes Memory Blocks

@ ® e ) [im ]| o

[Name [Type Read Value [Write Value
| Count_Reset:Count_ResetfUn:Q DFF Unread 3|
[MUX_SEL_Q:MUX_SEL0:Q DFF Unread .
|User_CLK_Q:User_CLK/U0:Q DFF Unread 1
|5B_sb_0_SDIFO_INIT_APS_PENABLE:SB_sb_0/CORECONFIGP_0/SDIF0_PENABLE:Q DFF Unread |
|FIFO_Lane0_out_c[9:0] DFF Unread 100101010101
|FIFO_Lane1_out_c[5:0] DFF Unread 10°h3FF

Read Active Probes | [ Write Active Probes

Figure 175 - Active Probes Tab - Write Value Column Options

Probe Grouping (Active Probes Only)

During the debug cycle of the design, designers often want to examine the different signals. In large
designs, there can be many signals to manage. The Probe Grouping feature assists in comprehending
multiple signals as a single entity. This feature is applicable to Active Probes only. Probe nets with the same
name are automatically grouped in a bus when they are added to the Active Probes tab. Custom probe
groups can also be created by manually selecting probe nets of a different name and adding them into the
group

The Active Probes tab provides the following options for probe points that are added from the Hierarchical
View/Netlist View:

o Display of bus name. An automatically generated bus name cannot be modified. Only custom bus
names can be modified.

e Expand/collapse of bus or probe group

e Move Up/Down the signal or bus or probe group

e Save (Active Probes list)

e Load (already saved Active Probes list)

o Delete (applicable to a single probe point added to the Active Probes tab

o Delete All (deletes all probe points added to the Active Probes tab)

¢ In addition, the context (right-click) menu provides the following operations:
e Create Group, Add/Move signals to Group, Remove signals from Group,
e Ungroup
e Reverse bit order, Change Radix for a bus or probe group
e Read, Write, or Delete the signal or bus or probe group
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FPGA Array debug data
Live Probes Active Probes Memory Blocks
'+| B 4| ¥ ’ Save... ] ’ Load... ] | Delete .
Mame t Type Read Value Write Value
Count EPCS Clk O 0:Count EPCS Clk/UD:Q DFF 1 1 Sl
Count_EPCS_Reset:Count_EPCS_Reset/U:Q DFF 0 0 R
FIFO_RESET_M_Q:FIFO_RESET_N/UD:Q DFF 1 |
GPIO_RESET _N_0:GPIO_RESET N/UD:Q DFF 1 B |
4 |g_c[19:0] DFF 20'hFOFOF 20"hFOFOF
q_c[19]:count_0/g[19]:Q DFF i =1
q_c[18]:count_0/g[18]:Q DFF 1 3
q_c[17]:count_0/q[17]:Q DFF 1 2|
q_c[16]:count_0/g[16]:Q DFF 1 S
g_c[15]:count_0/g[15]:Q DFF 0 Bl
q_c[14]:count_0fq[14]:Q DFF 0 =1
q_c[13]:count_0/g[13]:Q DFF 0 |
q_c[12]:count_0fgq[12]:Q DFF 0 =
q_c[11]:count_0/q[11]:Q DFF 1 =1
q_c[10]:count_0fg[10]:Q DFF 1 =1
q_c[8]:count_0/q[s]:Q DFF 1 2|
q_c[8]:count_0/g[8]:Q DFF 1 =l
q_c[7:count_0fq[7]:Q DFF 0 =1
g_c[6]:count_0/q[6]:Q DFF i |
q_c[5]:count_0/fq[5]:Q DFF 0 =1
q_c[4]:count_0fq[4]:Q DFF 0 |
q_c[3]:count_0/g[3]:Q DFF 1 =1
q_c[2]:count_0/fq[2]:Q DFF 1 =1
q_c[1:count_0/q[1]:Q DFF 1 B |
q_c[0]:count_0/q[0]:Q DFF 1 el
4 |groupi[1:0] 2'ho 2h
q_c[14]:count_0/g[14]:Q DFF 0 i =1
q_c[13]:count_0/gq[13]:Q DFF 0 1 =1
4 | group2[1:0] Zhi 2h
Count_EPCS_Reset:Count_EPCS_Reset/U0:Q DFF 0 0 =1
FIFO_RESET_M_Q:FIF0_RESET_MUD:Q DFF |
Read Active Probes I Write Active Probes

Figure 176 - Active Probes Tab
e Green entries in the “Write Value” column indicate that the operation was successful.
e Blue entries in the “Read Value” column show indicate values that have changed since the last read.

Context Menu of Probe Points Added to the Active Probes Ul

When you right-click a signal or bus, you will see the following menu options:
For individual signals that are not part of a probe group or bus:

¢ Read

o Write
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e Delete

e Create Group
e Add to Group
e Move to Group

Count_EPCS_Ck_Q_0:Count_EPCS_Ck/U0:Q R

Wnite
Delete |

Create Group...
Add te Group...

Move to Group...

For individual signals in a probe group:
¢ Read
o Write
e Delete
e Create Group
e Add to Group
e Move to Group
¢ Remove from Group

Count_EPCS_Ck_Q_0:Count_EPCS_Ck/U0:Q

e Create Group
e Add to Group

Count_EPCS_Reset:Count_EPCS_Reset/U0:Q Read -
FIFO_RESET_N_Q:FIFO_RESET_N/U0:Q Write N
| q_c[19]:count_0/q[19]:Q Delete .
|q_c[18]:count_0/q[18]:Q —
4 [q_c[19:0] Create Group...
q_c[19):count_0/a[19]:Q Add to Group... =
9_c[18]:count_0/q[18]:Q Move to Group... ]
9_c[17]:count_0/g[17):Q Remove from Group p—
1q_c[16]:count_0/q[16]:Q
For individual signals in a bus:
¢ Read
e Write
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4 Iq_c[lE:D]

q_c[18]):count_0/g[18]:Q
q_c[17]:count_0/q[17]:Q

Read

q_c[16]:count_0/q[16]:Q Write
q_c[15]:count_0/q[15]:Q
q_c[14]:count_0/q[14]:Q
q_c[13):count_0/q[13]:Q Add to Group...
q_c[12]:count_0/q[12]:Q
1q_c[11]:count_0/q[11]:Q
9_c[10]:count_0/q[10]:Q

Create Group...

For a bus:
¢ Read
o Write
e Delete
e Reverse Bit Order
¢ Change Radix to Hex/Binary
e Create Group

q_c[19):count_0/q[19):Q e
Lc[]_ﬂ]:mntif_qi]ﬂ]:(z Delete
'g_,:::[ lﬂ:ml.nt‘___ﬂ_,-"g_[l?]:q
9_c[16]:count_0/q[16]:Q
q_c[15):count_0/q[15]:Q Change Radix to Binary
q_c[14]:count_0/q[14]:Q
q_c[13]:count_0/q[13]:Q
9_c[12]:count_0/q[12]:Q
q_c[11]:count_0/q[11]:Q
q_ c[10]:count Mlﬂ]:q
For a probe group:

e Write
e Delete

Reverse Bit Order

LTI

Create Group...

e Reverse Bit Order

e Change Radix to Hex/Binary
e Create Group

e Ungroup
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goup(:0] Write

Count_EPCS_Ck_Q _0:Count_EPCS_CkO:Q | |
Count_EPCS_Reset:Count_EPCS_Reset/U0:Q | Delete i
FIFO_RESET_N_Q:FIFO_RESET_N/U0:Q I , e
q_c[19]:count_0/q[19]:Q | Reverse Bit Order B
[ q_c[18]):count_0/q[18]:Q Change Radix to Binary il
4 |g_c[19:0] |

= | Create Group... L
q_c[19):count_0/q[19]:Q | Lok o i

q_c[18]:count_0/q[18]:Q I Ungroup

Differences Between a Bus and a Probe Group

A bus is created automatically by grouping selected probe nets with the same name into a bus. A bus
cannot be ungrouped.

A Probe Group is a custom group created by adding a group of signals in the Active Probe tab into the
group. The members of a Probe Group are not associated by their names. A Probe Group can be
ungrouped.

In addition, the certain operations are also restricted to the member of a bus, whereas they are allowed in a
probe group.

The following operations are not allowed in a bus:

« Delete: Deleting an individual signal in a bus

* Move to Group: Moving a signal to a probe group

*« Remove from Group: Removing a signal from a probe group

Memory Blocks (SmartFusion2, IGLOO2, and RTG4)

The left pane in the Memory Blocks tab shows the list of defined memory blocks that are specified in your
design. Select a memory block and add it to the Ul. After you select a memory block, you can click Read
Block to show the current content of the memory or write to individual memory locations. Each field is
editable, and multiple memory locations can be written at the same time.

Each field is a 9-bit memory word (for SmartFusion2 and IGLOO2 devices) and 9-bit or 12-bit memory word
(for RTG4 devices, depending on the memory configuration). Valid inputs are hexadecimal values between
0x0 and Ox1FF (for SmartFusion2, IGLOO2, and RTG4 devices in 9-bit mode) and 0x0 and OxFFF (for
RTG4 devices only in 12-bit mode), as shown in the figure below.
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& Microsemi
Debug Design

(o) ©

®
Memery Blods Selecton

[ ot ]

Memory Blodks:

(-

FPGA Array debug data

RAM_Probe_Fabric_0/RAM_Probe_URAM_73_URAM_ROCO/INST_RAMA4x18_[P -
RAM_Probe_Fabric_0/RAM_Probe URAM_35_ URAM_ROCO/INST RAMS41S P |
RAM_Probe_Fabric_0/RAM_Probe_DPSRAM_21_DPSRAM_ROCD/INST_RAMIKIE P | =
RAM_Prabe_Fabric_0/RAM_Probé_DPSRAM_79_DPSRAM_ROCO/INST_RAMIKIE IP |
RAM_Prabe_Fabric_0/RAM_Probé_DPSRAM_59_DPSRAM_ROCO/INST_RAMIK1E_IP
RAM_Prabe_Fabric_0/RAM_Probe_URAM_38_URAM_ROCD/INST_RAMS4x18_IP
RAM_Prabe_Fabric_0/RAM_Probe_URAM_101_URAM_ROCO/INST_RAME4x18 [P
RAM_Probe_Fabric_0RAM_Probe_DPSRAM_76_DPSRAM_ROCO/INST_RAMIX1E 1P
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RuAM_Probe_Fabric_(/RAM_Probe DPSRAM_55_DPSRAM_ROCO/INST_RAMIX1E [P
RuM_Probe_Fabric_0/RAM_Probe DESRAM_25_DPSRAM_ROCD/INST_RAMIXIE [P
RAM_Probe_Fabric_()fftAM_Probe_DPSRLAM_63_DPSRAM_ROCO/INST RAMIKIE [P
RAM_Probe_Fabric_0/fAM_Probe LRLAM_84_ LRLAM_ROCO/INST_RAMS4:18_IP
RAM_Probe_Fabric_0/fAM_Probe _DPSRAM_33_DPSRAM_ROCO/ENST_RAMIKLE [P
RAM_Probe_Fabric_0/RAM_Probe_DPSRAM_108_DPSRAM_ROCO/INST_RAMIKIS...
RAM_Probe_Fabric_0/RAM_Probe_DPSRAM_33 DPSRAM_ROCO/INST_RAMI1LE_IP
RAM_Prabe_Fabric_0/RAM_Probe_URAM_103_URAM_ROCO/INST_RAME4x 16 P
RAM_Prabe_Fabric_0/RAM_Probe_DPSRAM_80_DPSRAM_ROCO/INST_RAMIKIE_IP
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Write Block

RAM_Probe_Fabric_0/RAM_Probe URAM_104_URAM_ROCO/INST_RAMG4c18 [P

| RAM_Probe Fabric_0RAM Probe LRAM 58 LRAM ROCOMNST RAME®IS P ~ |

Figure 177 - Debug FPGA Array - Memory Blocks Tab

Fields that have changed but have not yet been written appear in red text until you click Write Block to

initiate a memory write (as shown in the figure below).
£} Debug FPGA Aray

FPGA Array debug data

Live Probes | _Active Frobes | Memory Bodks l

RAM_Probe_LIRAM_35_LRAM_ROCO/INST_RAME4x18_IP Diata bit Mode: 3

| RAM_Probe_Fobric_0JRAM_Probe_DPSRAM_21_DPSRAM_ROCO/INST_RAMIKIS [P |=

Current Memory Blodc:  RAM_Probe_Fabric_0/RAM_Probe _URAM_73_URAM_ROCO/INST RAMS4x15_IP
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|RAM_Probe_Febric_OJRAM_Probe_DPSRAM_75_DPSRAM_ROCO/INST_RAMIKIS_IP i .
| RAM_Probe_Fabric_0/RAM_Probe_URAM_17_LRAM_ROCO/INST_RAMSAx1S_P |
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| RAM_Probe_Fabvic_(JRAM_Probe_DPSRAM_42_DPSRAM RDCO/INST RAMIKIA_IP
RAM_Probe_Fabric_(yRAM_Probe_URAM_32_URAM_ROCO/INST_RAMS4x18_IP |
| RAM_Probe_Fabric_0JRAM_Frobe_DFSRAM_58_DPSRAM_ROCD/INST_RAMIK1E_IP
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Figure 178 - Memory Blocks with Updated Values
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Probe Insertion (Post-Layout) - SmartFusion2, IGLOO2, and RTG4

Introduction

Probe insertion is a post-layout debug process that enables internal nets in the FPGA design to be routed to
unused I/Os. Nets are selected and assigned to probes using the Probe Insertion window in SmartDebug.
The rerouted design can then be programmed into the FPGA, where an external logic analyzer or
oscilloscope can be used to view the activity of the probed signal.

—
Pre-Synthesis
Simulation
Design Implementation Synthesis Post Syrihesle
Simulation
—|
Insert probes into design I |
Original e -\'CE 0 ~ Place & Route
ﬁl:;:l ..ﬁ: fSD Incrementally
/ ----- . routed net for
Routing may change probing
after incremental
route
—

Analyze Probed Signals

J___ __-

Figure 179 - Probe Insertion in the Design Process

The Probe Insertion debug feature is complementary to Live Probes and Active Probes. Live Probes and
Active Probes use a special dedicated probe circuitry.

Probe Insertion

1. Double-click SmartDebug Design in the Design Flow window to open the SmartDebug main window.
Note: FlashPro Programmer must be connected for SmartDebug.
2. Select Debug FPGA Array and then select the Probe Insertion tab.
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Figure 180 - Probe Insertion Tab

In the left pane of the Probe Insertion tab, all available Probe Points are listed in instance level hierarchy in
the Hierarchical View. All Probe Names are shown with the Name and Type in the Netlist View.

3. Select probe points from the Hierarchical View or Netlist View, right-click and choose Add to add them
to the Active Probes UIl. You can also add the selected probe points by clicking the Add button. The
probes list can be filtered by using the Filter box.

Each entry has a Net and Driver name which identifies that probe point.

The selected net(s) appear in the Probes table in the Probe Insertion tab, as shown in the figure
below. SmartDebug automatically generates the Port Name for the probe. You can change the Port
Name from the default if desired.

4. Assign a package pin to the probe using the drop-down list in the Package Pin column. You can assign
the probe to any unused package pin (spare 1/O).
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Figure 181 - Debug FPGA Array > Probe Insertion > Add Probe
5. Click Run.

This triggers Place and Route in incremental mode, and the selected probe nets are routed to the
selected package pin. After incremental Place and Route, Libero automatically reprograms the device
with the added probes.

The log window shows the status of the Probe Insertion run.
Probe Deletion

To delete a probe, select the probe and click Delete. To delete all the probes, click Delete All.

Note: Deleting probes from the probes list without clicking Run does not automatically remove the probes
from the design.

Reverting to the Original Design

To revert to the original design after you have finished debugging:
1. In SmartDebug, click Delete All to delete all probes.
2. Click Run.

3. Wait until the action has completed by monitoring the activity indicator (spinning blue circle). Action is
completed when the activity indicator disappears.

4. Close SmartDebug.
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Debug SERDES (SmartFusion2, IGLOO2, and RTG4)

You can examine and debug the SERDES blocks in your design in the Debug SERDES dialog box (shown
in the figure below).

To Debug SERDES, expand SmartDebug in the Design Flow window and double-click Debug SERDES.

Debug SERDES Configuration is explained below. See the PRBS Test and Loopback Test topics for
information specific to those procedures.

SERDES Block identifies which SERDES block you are configuring. Use the drop-down menu to select
from the list of SERDES blocks in your design.

Debug SERDES - Configuration

Configuration Report

The Configuration Report output depends on the options you select in your PRBS Test and Loopback Tests.
The default report lists the following for each Lane in your SERDES block:

Lane mode - Indicates the programmed mode on a SERDES lane as defined by the SERDES system
register.

PMA Ready - Indicates whether PMA has completed its internal calibration sequence for the specific lane
and whether the PMA is operational. See the SmartFusion2 or IGLOO2 High Speed Serial Interfaces User
Guide on the Microsemi website for details.

TxPIl status - Indicates the loss-of-lock status for the TXPLL is asserted and remains asserted until the PLL
reacquires lock.

RxPLL status - Indicates the CDR PLL frequency is not grossly out of range of with incoming data stream.

Click Refresh Report to update the contents of your SERDES Configuration Report. Changes to the
specified SERDES register programming can be read back to the report.

SERDES Register Read or Write

Script - Runs Read/Write commands to access the SERDES control/status register map using a script.
Enter the full pathname for the script location or click the browse button to navigate to your script file. Click
Execute to run the script.
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Figure 182 - Debug SERDES - Configuration
Note: The PCle and XAUI protocols only support PRBS7. The EPCS protocol supports PRBS7/11/23/31.

Debug SERDES - Loopback Test

Loopback data stream patterns are generated and checked by the internal SERDES block. These are used
to self-test signal integrity of the device. You can switch the device through predefined tests.

See the PRBS Test topic for more information about the PRBS test options.

SERDES Block identifies which SERDES block you are configuring. Use the drop-down menu to select
from the list of SERDES blocks in your design.

SERDES Lanes

Select the Lane and Lane Status on which to run the Loopback test. Lane mode indicates the programmed
mode on a SERDES lane as defined by the SERDES system register.

Test Type

PCS Far End PMA RX to TX Loopback- This loopback brings data into the device and deserializes and
serializes the data before sending it off-chip. This loopback requires OPPM clock variation between the TX
and RX SERDES clocks.
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See the SmartFusion2 or IGLOO2 High Speed Serial Interfaces User's Guide on the Microsemi website for
details.

Near End Loopback (On Die) - To enable, select the Near End Loopback (On Die) option and click Start.
Click Stop to disable. Using this option allows you to send and receive user data without sending traffic off-
chip. You can test design functionality without introducing other issues on the PCB.

See the SmartFusion2 or IGLOO2 High Speed Serial Interfaces User's Guide on the Microsemi website for
details.

- -
€ Debug SERDES L9 o)
SEROES Bodk: | SERRESIE Qi

@ Lane D Lane 1 Lane 2 Lane 3
SERDES Lanes: : . \ f s
[Lane OReset] [Lane 1Reset | [Lane 2Reset | [Lane 3Reset.
Debug SERDES Lane O status: RPLL TaPLL
Configuration Tast Type:

[t ] [ Cose ]

4 Tests Ed
PRES Test @ PCSFar PMA Rx to Tx Loopbadk
Loopback Test I Near End Serial Loopback (On Die)

Start

Figure 183 - Debug SERDES - Loopback Test

Debug SERDES - PRBS Test

SERDES Lanes

Test Type

PRBS data stream patterns are generated and checked by the internal SERDES block. These are used to
self-test signal integrity of the device. You can switch the device through several predefined patterns.

View Loopback Test settings in the Debug SERDES - Loopback Test topic.

SERDES Block identifies which SERDES block you are configuring. Use the drop-down menu to select
from the list of SERDES blocks in your design.

Select the Lane and Lane Status on which to run the PRBS test. Lane mode indicates the programmed
mode on a SERDES lane as defined by the SERDES system register.

Near End Serial Loopback (On-Die) enables a self test of the device. The serial data stream is sent from
the SERDES TX output and folded back onto the SERDES RX input.
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Serial Data (Off-Die) is the normal system operation where the data stream is sent off chip from the TX
output and must be connected to the RX input via a cable or other type of electrical interconnection.

Pattern
The SERDESIF includes an embedded test pattern generator and checker used to perform serial
diagnostics on the serial channel, as shown in the table below.

Pattern Type

PRBS7 Pseudo-Random data stream of 227 polynomial sequences

PRBS11 Pseudo-Random data stream of 2711 polynomial sequences

PRBS23 Pseudo-Random data stream of 2723 polynomial sequences

PRBS31 Pseudo-Random data stream of 2231 polynomial sequences

Cumulative Error Count

Lists the number of cumulative errors after running your PRBS test. Click Reset to reset to zero. 1. By
default, Cumulative Error Count = 0, the Data Rate text box is blank, and Bit Error Rate = NA.

& Debug SERDES

18

Lane 0 Reset | l.ane IRmt.} ‘_I:ant ZRHE".‘ Lane 3 Rﬁet

SERDES Block: [SERDESIF_ 0 ~
@ Lane 0 Lane 1 Lane 2 Lane 3
SERDES Lanes:
| Debug SERDES lane Dstatus: ol TaPL
Canfiguration Test Type:
4 Tests .
PRES Tect @ Near End Serial Loopback (On-Die)
Lecpback Test Pattern:
2 PRBS7
PRES11
PRBS 23
PRBS 31
Curmulative Error Count  Data Rabe
1] 1 Gbps
[ Hep

Lodk to data

Serial Data (Off-Die)

| Start
BitError Rate
NA !_ Reset
—rr——
Cose |

Figure 184 - Debug SERDES - PRBS Test
Note: If the design uses SERDES PCle, PRBS7 will be the only option shown for PRBS tests..

280

Libero SoC User's Guide



NOTE: Links and cross-references in this PDF file may point to external files and generate an error
when clicked. View the online help included with software to enable all linked content.

& Microsemi
Debug Design

Bit Error Rate

Displays the Bit Error Rate (BER) for the PRBS test in progress.
The formula for calculating the BER is as follows:

BER = (#bit errors+1)/#bits sent

#bits sent = Elapsed time/bit period
When clicked on Start:

e The BER is updated every second for the entered data rate and errors observed.

¢ If no data rate is entered by the user, the BER is set to the default.
When clicked on Stop:

e The BER resets to default.
When clicked on Reset:

e The BER is reset to default.

e If notestisin progress, the BER remains in the default value.

e Ifthe PRBS testis in progress, the BER calculation restarts.

Debug SERDES - PHY Reset

SERDES PMA registers (for example, TX_AMP_RATIO) modified using a TCL script from the Configuration
tab require a soft reset for the new values to be updated. Lane Reset for individual lanes achieves this
functionality. Depending on the SERDES lanes used in the design, the corresponding Lane Reset buttons
are enabled.

Lane Reset Behavior for SERDES Protocols Used in the Design
e EPCS: Reset is independent for individual lanes. Reset to Lane X (where X = 0,1,2,3) resets the Xth
lane.
e PCle: Reset to Lane X (where X =0,1,2,3) resets all lanes present in the PCle link and PCle controller.

For more information about soft reset, refer to the SmartFusion2 and IGLOO2 High Speed Serial Interfaces
User Guide.

SmartDebug Tcl Support (SmartFusion2, IGLOO2, and RTG4)

The following table lists the Tcl commands related to SmartDebug for SmartFusion2, IGLOO2, and RTG4.
Click the command to view more information.

Table 6 - SmartDebug Tcl Commands

Command Action
DDR/MDDR
ddr_read Reads the value of specified configuration registers pertaining to the DDR memory controller
(MDDR/FDDR)
ddr_write Writes the value of specified configuration registers pertaining to the DDR memory controller
(MDDR/FDDR)
Probe
add_to probe_group Adds the specified probe points to the specified probe group
create probe group Creates a new probe group
delete_active probe Deletes either all or the selected active probes.
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Command

Action

DDR/MDDR

load active probe_list

Loads the list of probes from the file.

move_to_probe_group

Moves the specified probe points to the specified probe group.

set_live_probe

Set Live probe channels A and/or B to the specified probe point (or points).

select_active _probe

Manages the current selection of active probe points to be used by active probe READ
operations.

read active probe

Reads active probe values from the device.

remove_from_probe_group

Move out the specified probe points from the group.

save_active_probe_list

Saves the list of active probes to a file.

select_active probe

Manages the current selection of active probe points to be used by active probe READ
operations.

ungroup

Disassociates the probes as group.

unset_live probe

Discontinues the debug function and clears live probe channels.

write _active probe

Sets the target probe point on the device to the specified value.

LSRAM

read_Isram Reads a specified block of large SRAM from the device.

write_lsram Writes a seven hit word into the specified large SRAM location.
uSRAM

read_usram Reads a uSRAM block from the device.

write_usram Writes a seven bit word into the specified uUSRAM location.
SERDES

prbs_test Starts, stops, resets the error counter and reads the error counter value in PRBS tests.

loopback_test

Starts and stops the loopback tests.

serdes lane reset

In EPCS mode, this command resets the lane. In PCI mode, this command resets the lane, all
other lanes in the link, and the corresponding PCle controller.

serdes read_regqister

Reads the SERDES register value and displays the result in the log window/console.

serdes write _register

Writes the value to the SERDES register.

Additional Commands

export smart debug data

Exports debug data for the SmartDebug application.
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add_to_probe_group (SmartFusion2, IGLOO2, and RTG4)

Tcl command; adds the specified probe points to the specified probe group.

add_to_probe_group -name probe_name -group group_name

Arguments

-name probe_name

Specifies one or more probes to add.
—-group group_name

Specifies name of the probe group.

Supported Families
SmartFusion2, IGLOO2, and RTG4
Example

add_to_probe_group -name out[5]:out[5]:Q \
-name grpl.out[3]:out[3]:Q \
-name out.out[1].out[1]:Q \
-group my_new_grp

compare_flashrom_client

Compares the content of the FlashROM configurations in your design against the actual values in the
selected device.

compare_flashrom_client [-name {device_name}] [-file {filename}]

Arguments

-name {device_name}

Optional user-defined device name. The device name is not required if there is only one device in the
current configuration, or a device has already been selected using the set_debug_device command.

-file {filename}
Optional file name for FlashROM compare log.

Supported Families

SmartFusion, IGLOO, ProASIC3 and Fusion
Exceptions

None
Example

The following command saves the FlashROM data to the file 'FlashRomCompReport.log'":
compare_flashrom_client -file {FlashRomCompReport.log}
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The following command compares the data in the device 'A3P250' and saves the data in the logfile
'FlashRomCompReport.log":

compare_flashrom_client —name {A3P250} -file {FlashRomCompReport.log}
compare_memory_client

Compares the memory client in a specific device and block.

compare_memory_client [-name {device_name}] [-block integer_value] -client {client_name} [-
file {filename}]

Arguments

-name { device_name}

Optional user-defined device name. The device name is not required if there is only one device in the
current configuration, or a device has already been selected using the set_debug_device command.

-block {integer_value}

(Optional argument; you must set -client.) Specifies location of block for memory compare.
-client {client_name}

Name of client for memory compare.

-file {filename}

Optional file name.

Supported Families
SmartFusion and Fusion
Exceptions
None
Example

The following command compares the memory in the client 'DS32' on the device 'AFS600'.
compare_memory_client -client DS32 -name AFS600
The following command compares the data at block 'O’ to the client '‘DS8bit":
compare_memory_client -block 0 -client {DS8bit}
The following command compares the memory in the device 'AFS600' at block '0' to the memory client
'DS8hit":
compare_memory_client —name {AFS600} -block O -client {DS8bit}

The following command compares the memory at block '1' to the memory client ‘DS8bit' and saves the
information in a log file to F:/tmp/NVMCompReport.log:

compare_memory_client -block 1 -client {DS8bit} -file {F:/tmp/NVMCompReport.log}

create_probe_group (SmartFusion2, IGLOO2, and RTG4)

Tcl command; creates a new probe group.

create_probe_group -name group_name
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Arguments

-name group_name
Specifies the name of the new probe group.

Supported Families

SmartFusion2, IGLOO2, and RTG4
Example

create_probe_group -name my_new_grp

delete_active_probe

Tcl command; deletes either all or the selected active probes.
Note: You cannot delete an individual probe from the Probe Bus.

Delete_active_probe -all | -name probe_name

Arguments

-all

Deletes all active probe names.
-name probe_name
Deletes the selected probe names.

Supported Families

SmartFusion2, IGLOO2, and RTG4

Example
Delete —all <- deletes all active probe names
Delete -name out[5]:out[5]:Q \
-name my_grpl.out[1]:out[1]:Q <- deletes the selected probe names
Delete -name my_grpl \
-name my_bus <- deletes the group, bus and their members.

ddr_read (SmartFusion2, IGLOO2, and RTG4)

Tcl command; reads the value of specified configuration registers pertaining to the DDR memory controller
(MDDR/FDDR).

ddr_read -block ddr_name -name reg_name

Arguments

-block <fddr || mddr || east_fddr || west_fddr>

e Specifies which DDR configurator is used in the Libero design.
e SmartFusion2 and IGLOO?2 - fddr and mddr
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e RTG4 - east_fddr and west_fddr
-name register_name
e Specifies which configuration registers need to be read.
o A complete list of registers is available in the DDR Interfaces User Guides for the respective families.

Supported Families

SmartFusion2, IGLOO2, and RTG4

Example
Read DDR Controller register DDRC_DYN_REFRESH_1_CR for a configured FDDR block on a
SmartFusion2 or IGLOO2 device:
ddr_read -block fddr -name DDRC_DYN_REFRESH_1 CR

Returns

Returns 16-bit hexadecimal value.

The result of the command in the example above will be:
Register Name: DDRC_DYN_REFRESH_1 CR Value: 0x1234
“ddr_read” command succeeded.

ddr_write (SmartFusion2, IGLOO2, and RTG4)

Tcl command; writes the value of specified configuration registers pertaining to the DDR memory controller
(MDDR/FDDR).

ddr_write-block ddr_name -name reg_name -value hex_value

Arguments

-block <fddr || mddr || east_fddr || west_fddr>

e Specifies which DDR configurator is used in the Libero design.

e SmartFusion2 and IGLOO? - fddr and mddr

e RTGA4 - east_fddr and west_fddr
-name register_name

e Specifies which configuration registers need to be read.

o A complete list of registers is available in the DDR Interfaces User Guides for the respective families.
-value hex_value

e Specifies the value to be written into the specified register of a given block.
e Hex value in the form of “Ox12FA”.

Supported Families
SmartFusion2, IGLOO2, and RTG4
Example

Write a 16-bit value DDR Controller register DDRC_DYN_REFRESH_1_CR for a configured FDDR block on
a SmartFusion2 or IGLOO2 device:
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ddr_write -block fddr -name DDRC_DYN_REFRESH_1 CR —value 0x123f

Returns

Returns if the command succeeded or failed to execute.
“ddr_write” command succeeded

export_smart_debug_data (SmartFusion2, IGLOO2, and RTG4)

Tcl command; exports debug data for the SmartDebug application.

export_smart_debug_data [device_components] [bitstream_components] [-file_name {file} [-
export_dir {dir}]

The command corresponds to the Export SmartDebug Data tool in Libero. The command creates a file with
the extension “ddc” that contains data based on selected options. This file is used by SmartDebug to create
a new SmartDebug project, or it can be imported into a device in SmartDebug.

¢ If you not specify any design components, all components available in the design will be included by
default.

e The generate_bitstream parameter is required if you want to generate bitstream file and include it in
the exported file.

e You must specify the bitstream components you want to include in the generated bitstream
file or all available components will be included.

¢ If you choose to include bitstream, and the design has custom security, the custom security
bitstream component must be included.

Arguments

device_components
The following device components can be selected. Specify "1" to include the component, and "0" if you do
not want to include the component.
-probes <1]0>
-package_pins <1]0>
-memory_blocks <1]0>
-envm_data <1]0>
-security_data <1]0>
-chain <1]0>
-programmer_settings <1]0>
-io_states <1]0>
bitstream_components
The following bitstream components can be selected. Specify "1" to include the component, and "0" if you
do not want to include the component.
-generate_bitstream <1]|0>
-bitstream_security <1]|0>
-bitstream_fabric <1]0>
-bitstream_envm <1]0>
-file_name file
Name of exported file with extension “ddc”.
-export_dir dir
Location where DDC file will be exported. If omitted, design export folder will be used.
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Supported Families

SmartFusion2, IGLOO2, and RTG4

Example

The following example shows the export_smart_debug_data command with all parameters:

export_smart_debug_data \
-file_name {sd1} \
-export_dir {d:\sd_prj\test3T\designer\sdl\export} \
-probes 1 \

-package_pins 0 \
-memory_blocks 1 \
-envm_data 0 \

-security data 1 \

-chain 1 \
-programmer_settings 1 \
-ios_states 1 \
-generate_bitstream 0 \
-bitstream_security 0 \
-bitstream_fabric 0 \
-bitstream_envm O

The following example shows the command with no parameters:
export_smart_debug_data

load_active_probe_list

Tcl command; loads the list of probes from the file.

load_active_probe_list —File file_path

Arguments

-file file_path
The input file location.

Supported Families

SmartFusion2, IGLOO2, and RTG4
Example

load_active_probe_list -file “./my_probes.txt”
loopback_test (SmartFusion2, IGLOO2, and RTG4)

Tcl command; used to start and stop the loopback tests.

loopback _test [-deviceName device name] -start -serdes num -lane num -type LoopbackType
loopback test [-deviceName device_name] -stop -serdes num -lane num
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Arguments

-deviceName device_name

Parameter is optional if only one device is available in the current configuration or set for debug (see the
SmartDebug User's Guide for details).

-start

Starts the loopback test.
-stop

Stops the loopback test.
-serdes num

Serdes block number. Must be between 0 and 4 and varies between dies.

-lane num

Serdes lane number. Must be between 0 and 4

-type LoopbackType

Specifies the loopback test type. Must be meso (PCS Far End PMA RX to TX Loopback)

Supported Families
SmartFusion2, IGLOO2, and RTG4

Example
loopback_test —start —serdes 1 -lane 1 -type meso
loopback_test —start —serdes 0 -lane 0 -type plesio
loopback_test —start —serdes 1 -lane 2 -type parallel
loopback_test —stop —serdes 1 -lane 2

move_to_probe_group (SmartFusion2, IGLOO2, and RTG4)

Tcl command; moves the specified probe points to the specified probe group.
Note: Probe points related to a bus cannot be moved to another group.

move_to_probe_group -name probe_name -group group_name

Arguments

-name probe_name

Specifies one or more probes to move.
—-group group_name

Specifies name of the probe group.

Supported Families
SmartFusion2, IGLOO2, and RTG4
Example
move_to_probe_group -name out[5]:out[5]:Q \

-name grpl.out[3]:out[3]:Q \
-group my_grp2
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prbs_test (SmartFusion2, IGLOO2, and RTG4)

Tcl command; used in PRBS test to start, stop, reset the error counter and read the error counter value.

prbs_test [-deviceName device_name] -start -serdes num -lane num [-near] -pattern PatternType
prbs_test [-deviceName device_name] -stop -serdes num -lane num

prbs_test [-deviceName device name] -reset_counter -serdes num -lane num

prbs_test [-deviceName device name] -read_counter -serdes num -lane num

Arguments

-deviceName device_name

Parameter is optional if only one device is available in the current configuration or set for debug (see the
SmartDebug User's Guide for details).

-start

Starts the prbs test.

-stop

Stops the prbs test.

-reset_counter

Resets the prbs error count value to 0.

-read_counter

Reads and prints the error count value.

-serdes num

Serdes block nhumber. Must be between 0 and 4 and varies between dies.
-lane num

Serdes lane number. Must be between 0 and 4.

-near

Corresponds to near-end (on-die) option for prbs test. Not specifying implies off-die.
-pattern PatternType

The pattern sequence to use for PRBS test. It can be one of the following:
prbs7, prbs11, prbs23, or prbs31

Supported Families
SmartFusion2, IGLOO2, and RTG4
Example
prbs_test -start -serdes 1 -lane 0 -near -pattern prbsll
prbs_test -start -serdes 2 -lane 2 -pattern custom -value all_zeros
prbs_test -start -serdes 0 -lane 1 -near -pattern user -value 0x0123456789ABCDEF0123

read_active_probe (SmartFusion2, IGLOO2, and RTG4)

Tcl command; reads active probe values from the device. The target probe points are selected by the
select_active_probe command.

read_active_probe [-deviceName device_name] [-name probe_name] [-file file_path]
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Arguments

-deviceName device_name

Parameter is optional if only one device is available in the current configuration.
-name probe_name

Instead of all probes, read only the probes specified. The probe name should be prefixed with bus or
group name if the probe is in the bus or group.

-file file_path
Optional. If specified, redirects output with probe point values read from the device to the specified file.

Note: When the user tries to read at least one signal from the bus/group, the complete bus or group is read.
The user is presented with the latest value for all the signals in the bus/group.

Supported Families

SmartFusion2, IGLOO2, and RTG4
Example

Read_active_probe -file output.txt
Read_active_probe -name grpl.out[3]:out[3]:Q -file output.txt

read_device_status

Displays the Device Information report; the Device Information report is a complete summary of your device
state, analog block test values, user information, factory serial number and security information..

read_device_status [-name {device_name}] [-File {filename}]

Arguments

-name device_name

Optional user-defined device name. The device name is not required if there is only one device in the
current configuration, or a device has already been selected using the set_debug_device command.
-file {filename}

(Optional) Identifies the name of the file to which read results will be saved.

Supported Families

SmartFusion, IGLOO, ProASIC3 and Fusion

Exceptions

None

Example

The following reads device info from the 'AFS600' device.
read_device_status -name AFS600
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read_id_code

The command reads IDCode from the device without masking any IDCode fields. This is the raw IDcode
from the silicon.

Note: Being able to read the IDCode is an indication that the JTAG interface is working correctly.

read_id_code [-name {device_name}]

Arguments

-name device_name

Optional user-defined device name. The device name is not required if there is only one device in the
current configuration, or a device has already been selected using the set_debug_device command.

Supported Families

SmartFusion, IGLOO, ProASIC3 and Fusion
Exceptions

None
Example

The following command reads the IDCODE from the device 'AFS600':
read_id_code —name {AFS600}

read_flashrom

Reads the content of the FlashROM from the selected device.

read_flashrom [-name {device_name}] [-mapping {logical | physical}] [-file {filename}]

Arguments

-name device_name

Optional user-defined device name. The device name is not required if there is only one device in the
current configuration, or a device has already been selected using the set_debug_device command.

-mapping {logical | physical}
(Optional) Specifies how the data read from the UFROM is mapped. Values are explained in the table

below.
Value Description
logical Logical mapping (default)
physical Physical mapping

-file {filename}
(Optional) Identifies the name of the file to which read results will be saved.
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Supported Families

SmartFusion, IGLOO, ProASIC3 and Fusion
Exceptions

None
Example

The following reads the FROM content on the device 'AFS600' and sets to physical mapping:
read_flashrom -name {AFS600} -mapping {physical}

read_flash_memory

The command reads information from the NVM modules. There are two types of information that can be
read:

e Page Status — includes ECC2 status, write count, access protection

e Page Data

read_flash_memory

[-name {device_name}]

[-block {integer_value}]
[-client {client_name}]
[-startpage {integer_value}]
[-endpage {integer_value}]
[-access {all | status | data}]
[-File {filename}]

At a minimum you must specify -client <name> OR
-startpage <page_number> -endpage <page_number> -block <number>

Arguments

-name {device_name}

Optional user-defined device name. The device name is not required if there is only one device in the
current configuration, or a device has already been selected using the set_debug_device command.

-block {integer_value}

(Optional argument; you must set -client or —startpage and —endpage before use.) Specifies location of
block for memory read.

-client {client_name}

Name of client for memory read.

-startpage {integer_value}

Startpage for page range; value must be an integer. You must specify a —endpage and -block along with
this argument.

-endpage {integer_value}

Endpage for page range; value must be an integer. You must specify a —startpage and -block along with
this argument.

-access {all | status | data}

(Optional argument; you must set -client or —startpage, —endpage and —block before use.) Specifies what
eNVM information to check: page status, data or both.
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Value Description
all Shows the number of pages with corruption status, data corruption and

out-of-range write count (default)

status | Shows the number of pages with corruption status and the number of
pages with out-of-range write count

data | Shows only the number of pages with data corruption

-file {filename}

(Optional argument; you must set -client or —startpage, —endpage and —block before use.) Name of output
file for memory read.

Supported Families

SmartFusion, Fusion
Exceptions

None
Example

The following command reads the flash memory for the client 'DS8bit' and reports the data in a logfile
‘readFlashMemoryReport.log'":

read_flash_memory -client {DS8bit} -file {readFlashMemoryReport.log}
read_flash_memory —startpage 0 —endpage 2 —-block 0 —access {data}

read_Isram (SmartFusion2, IGLOO2, and RTG4)

Tcl command; reads a specified block of large SRAM from the device.
read_lsram [-deviceName device_name] —block block_name [—File filename]

-deviceName device_name

Parameter is optional if only one device is available in the current configuration or set for debug (see
SmartDebug help for details).

-block block_name

Specifies the name for the target block.
-file filename

Optional; specifies the output file name for the data read from the device.
Supported Families
SmartFusion2, IGLOO2, and RTG4

Exceptions

e You must set a debug file
e Array must be programmed and active
e Security locks may disable this function
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Example

Reads the SRAM Block sram_block1 from the sf2 device and writes it to the file sram_block_output.
read_Isram [-deviceName sf2] —block sram_blockl [—file sram_block_output]

read_usram (SmartFusion2 and IGLOO?2)

Tcl command; reads a uSRAM block from the device.
read_lsram [-deviceName device_name] —block block_name [—File filename]

-deviceName device_name

Parameter is optional if only one device is available in the current configuration or set for debug (see
SmartDebug help for details).

-block block_name

Specifies the name for the target block.
-file filename

Optional; specifies the output file name for the data read from the device.

Supported Families

SmartFusion2, IGLOO2, and RTG4

Exceptions
e You must set a debug file
e Array must be programmed and active
e Security locks may disable this function
Example

Reads the uSRAM Block usram_block?2 from the sf2 device and writes it to the file sram_block_output.
read_usram [-deviceName sf2] —block usram_block2 [-file sram_block_output]

recover_flash_memory

The command removes ECC2 errors due to memory corruption by reprogramming specified flash memory
(NVM) pages and initializing all pages to zeros. The recovery affects data blocks and auxiliary blocks.

The write counters of the corrupted pages might not be accurate due to corruption. The recovery operation
will not change state of the page write counters.

Use the check_flash_memory command to detect flash memory errors.

recover_flash_memory

[-name {device_name}]
[-block {integer_value}]
[-client {client_name}]
[-startpage {integer_value}]
[-endpage {integer_value}]

At a minimum you must specify -client <name> OR
-startpage <page_number> -endpage <page_number> -block <number>
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Arguments

-name {device_name}

Optional user-defined device name. The device name is not required if there is only one device in the
current configuration, or a device has already been selected using the set_debug_device command.

-block {integer_value}

(Optional argument; you must set -client or —startpage and —endpage before use.) Specifies location of
block for memory recovery.

-client {client_name}

Name of client for memory recovery.

-startpage {integer_value}

Startpage for page range; value must be an integer.You must specify a —endpage and -block along with
this argument.

-endpage {integer_value}

Endpage for page range; value must be an integer. You must specify a —startpage and -block along with
this argument.

Supported Families
SmartFusion, Fusion
Exceptions
None
Example
The following command recovers flash memory data in the client 'DS8bit":
recover_flash_memory -client {DS8bit}
The following command recovers flash memory from block 0, startpage 0, and endpage 3:
recover_flash_memory -block 0 -startpage O -endpage 3
remove_from_probe_group (SmartFusion2, IGLOOZ2, and RTG4)
Tcl command; moves out the specified probe points from the group. That is, the moved out probe points

won't be associated with any probe group.
Note: Probes cannot be moved out from the bus.

remove_from_probe_group -name probe_name

Arguments

-name probe_name
Specifies one or more probe points to move out.

Supported Families

SmartFusion2, IGLOO2, and RTG4
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Example
The following command moves out two probes from my_grp2.
Move_out_of_probe_group -name my_grp2.out[3]:out[3]:Q \
-name my_grp2.out[3]:out[3]:Q

save_active_probe_list

Tcl command; saves the list of active probes to a file.

save_active_probe list -file file_path

Arguments

-file file_path
The output file location.

Supported Families

SmartFusion2, IGLOO2, and RTG4
Example

save_active_probe_list -file “./my_probes.txt”
select_active_probe (SmartFusion2, IGLOO2, and RTG4)

Tcl command; manages the current selection of active probe points to be used by active probe READ
operations. This command extends or replaces your current selection with the probe points found using the
search pattern.

select_active_probe [-deviceName device_name] [—-name probe_name_pattern] [-reset true|false]

Arguments

-deviceName device_name
Parameter is optional if only one device is available in the current configuration..
-name probe_name_pattern

Specifies the name of the probe. Optionally, search pattern string can specify one or multiple probe
points. The pattern search characters “*” and “?” also can be specified to filter out the probe names.

-reset true | false
Optional parameter; resets all previously selected probe points. If name is not specified, empties out
current selection.
Supported Families
SmartFusion2, IGLOO2, and RTG4

Example

The following command selects three probes. In the below example, “grpl” is a group and “out” is a bus..
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Select_active_probe -name out[5]:out[5]:Q

Select_active_probe -name out.out[1]:out[1]:Q \
-name out.out[3]:out[3]:Q \
-name out.out[5]:out[5]:Q

serdes_lane_reset

Tcl command. In EPCS mode, this command resets the lane. In PCI mode, this command resets the lane,
all other lanes in the link, and the corresponding PCle controller. The result is shown in the log
window/console.

serdes_lane_reset —serdes num -lane num

Arguments

-serdes num

The SERDES block number. It must be between 0 and varies between dies. It must be one of the
SERDES blocks used in the design.

lane num
The SERDES lane number. It must be between 0 and 3. It must be one of the lanes enabled for the block

in the design.

Supported Families

SmartFusion2, IGLOO2, and RTG4

Example
serdes_lane_reset -serdes 0 -lane 0
In EPCS mode, resets Lane 0, for block 0. In PCI mode, resets Lane 0 for block 0, all other lanes in the
same link for block 0
serdes_lane_reset -serdes 5 -lane 3
Errors

The following errors result in the failure of the Tcl command and the corresponding message on the smart
debug log window:
When the “-serdes” parameter is not specified:
Error: Required parameter "serdes® is missing.
Error: Failure when executing Tcl script. [Line 26: Error in command serdes_lane_reset]
Error: The Execute Script command failed.
When the “-lane” parameter is not specified:
Error: Required parameter "lane® is missing.
Error: Failure when executing Tcl script. [Line 26: Error in command serdes_lane_reset]
Error: The Execute Script command failed.
When “block number” is not specified:
Error: Parameter "serdes” has illegal value.
Error: Failure when executing Tcl script. [Line 26: Error in command serdes_lane_reset]
Error: The Execute Script command failed.
When “lane number” is not specified:
Error: Required parameter "lane® is missing.
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Error: Failure when executing Tcl script. [Line 26: Error in command serdes_lane_reset]
Error: The Execute Script command failed.
When “block number” is invalid:
Error: Phy Reset: Serdes block number should be one of the following: 0O
Error: The command "serdes_lane_reset" failed.
Error: Failure when executing Tcl script. [Line 26]
Error: The Execute Script command failed.
Note: Only the SERDES blocks used the design will be mentioned in the above list.
When “lane number” is invalid:
Error: Phy Reset: Serdes lane number should be between 0 and 3.
Error: The command "serdes_lane_reset" failed.
Error: Failure when executing Tcl script. [Line 26]
Error: The Execute Script command failed.
For all the above scenarios, the following message appears:

€ SERDES Debug 2

Iﬁl Error running script: D:/SAR_analysis/73276/1ane_testing.tcl

serdes_read_register (SmartFusion2, IGLOO2, and RTG4)

Tcl command; reads the SERDES register value and displays the result in the log window/console.

serdes_read_register —serdes num [ -lane num ] -name REGISTER_NAME

Arguments

-serdes num

SERDES block number. Must be between 0 and and varies between dies.

-lane num

SERDES lane number. Must be between 0 and 3.

The lane number must be specified when the lane register is used. Otherwise, the command will fail.

When the lane number is specified along with the SYSTEM or PCle register, the command will fail with an
error message, as the lane is not applicable to them.

-name REGISTER_NAME
Name of the SERDES register.

Supported Families
SmartFusion2, IGLOO2, and RTG4
Example

serdes_read_register -serdes 0 -name SYSTEM_SER_PLL_CONFIG_HIGH
serdes_read_register -serdes 0 -lane 0 -name CRO

serdes_write_register

UGO0567: RTG4 High-Speed Serial Interfaces User Guide (includes all SERDES register names)
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UG0447: SmartFusion2 and IGLOO2 FPGA High-Speed Serial Interfaces User Guide

serdes_write_register (SmartFusion2, IGLOO2, and RTG4)

Tcl command; writes the value to the SERDES register. Displays the result in the log window/console.

serdes_write_register -serdes num [-lane num ] -name REGISTER_NAME —value 0x1234

Arguments

-serdes num

SERDES block number. Must be between 0 and 5 and varies between dies.
-lane num

SERDES lane number. Must be between 0 and 3.
The lane number should be specified when the lane register is used. Otherwise, the command will fail.

When the lane number is specified along with the SYSTEM or PCle register, the command will fail with an
error message, as the lane is not applicable to them.

-name REGISTER_NAME
Name of the SERDES register.
-value

Specify the value in hexadecimal format.
Supported Families
SmartFusion2, IGLOO2, and RTG4
Example

serdes_write_register -serdes 0 -name SYSTEM_SER_PLL_CONFIG_HIGH -value 0x5533

See Also

serdes_read_register.htm

UG0567: RTG4 High-Speed Serial Interfaces User Guide (includes all SERDES register names)
UG0447: SmartFusion2 and IGLOO2 FPGA High-Speed Serial Interfaces User Guide

set_debug_device

Identifies the device you intend to debug.

set_debug_device -name {device_name}

Arguments

name {device_name}
Device name. The device name is not required if there is only one device in the current configuration.
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Supported Families

SmartFusion2, IGLOO2, SmartFusion, IGLOO, ProASIC3 and Fusion
Exceptions

None
Example

The following example identifies the device 'A3P250' for debugging:
set_debug_device —name {A3P250}

set_debug_programmer

Identifies the programmer you want to use for debugging (if you have more than one). The name of the
programmer is the serial number on the bar code label on the FlashPro programmer.

set_debug_programmer -name {programmer_name}

Arguments

-name {programmer_name}
Programmer name is the serial number on the bar code label of the FlashPro programmer.

Supported Families

SmartFusion, IGLOO, ProASIC3 and Fusion
Exceptions

None
Example

The following example selects the programmer 10841
set_debug_programmer -name {10841}

set_live_probe (SmartFusion2, IGLOO2, and RTG4)

Tcl command; set_live_probe channels A and/or B to the specified probe point(s). At least one probe point
must be specified. Only exact probe name is allowed (i.e. no search pattern that may return multiple points).

set_live_probe [-deviceName device_name] [—probeA probe_name] [—probeB probe_name]

Arguments

-deviceName device_name

Parameter is optional if only one device is available in the current configuration or set for debug (see
SmartDebug user guide for details).

-probeA probe_ name
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Specifies target probe point for the probe channel A.
-probeB probe_ name
Specifies target probe point for the probe channel B.

Supported Families

SmartFusion2, IGLOO2, and RTG4

Exceptions
e The array must be programmed and active
e Active probe read or write operation will affect current settings of Live probe since they use same
probe circuitry inside the device
e Setting only one Live probe channel affects the other one, so if both channels need to be set, they
must be set from the same call to set_live_probe
e Security locks may disable this function
e In order to be available for Live probe, ProbeA and ProbeB 1/O's must be reserved for Live probe
respectively
Example

Sets the Live probe channel A to the probe point A12 on device sf2.
set_live_probe [-deviceName sf2] [-probeA A12]

ungroup (SmartFusion2, IGLOO2, and RTG4)

Tcl command; disassociates the probes as a group.

NNgroup -name group_name

Arguments

-name group_name
Name of the group.

Supported Families
SmartFusion2, IGLOO2, and RTG4
Example
ungroup —name my_grp4
unset_live_probe
Tcl command; discontinues the debug function and clears both live probe channels (Channel A and Channel

B). An all zeros value is shown for both channels in the oscilloscope.
Note: For RTG4, only one probe channel (Probe Read Data Pin) is available.

unset_live probe [-deviceName device_name]
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Arguments
-deviceName device_name
Parameter is optional if only one device is available in the current configuration or set for debug (see the
SmartDebug User's Guide for details).

Supported Families

SmartFusion2, IGLOO2, and RTG4

Exceptions
e The array must be programmed and active.
e Active probe read or write operation affects current of Live Probe settings, because they use the same
probe circuitry inside the device.
e Security locks may disable this function.
Example

The following example unsets both live probe channels (Channel A and Channel B) from the device sf2.
unset_live_probes [-deviceName sf2]

write_active_probe (SmartFusion2, IGLOO2, and RTG4)

Tcl command; sets the target probe point on the device to the specified value. The target probe point name
must be specified.

write_active _probe [-deviceName device_name] —name probe_name -value true|false
—-group_name group_bus_name -group_value “hex-value” | “binary-value”

Arguments

-deviceName device_name

Parameter is optional if only one device is available in the current configuration.
-name probe_name

Specifies the name for the target probe point. Cannot be a search pattern.
-value true | false hex-value | binary-value

Specifies values to be written.

True = High

False = Low

-group_name group_bus_name

Specify the group or bus name to write to complete group or bus.
-group_value "hex-value” | “binary-value”

Specify the value for the complete group or bus.

«

Hex-value format : “ <size’h<value>”

Binary-value format: “ <size>’b<value>”

Supported Families

SmartFusion2, IGLOO2, and RTG4
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Example

write_active_probe —name out[5]:out[5]:Q —value true <-- write to a single probe
write_active_probe -name grpl.out[3]:out[3]:Q -value low <-- write to a probe in the group
write_active_probe -group_name grpl —group_value “8~hF0” <-- write the value to complete group
write_active_probe —group_name out —group_value “87b11110000” \

-name out[2]:out[2]:Q —value true <-- write multiple probes at the same time.

write_lsram (SmartFusion2, IGLOO2, and RTG4)

Tcl command; writes a seven bit word into the specified large SRAM location.
write_lIsram [-deviceName device_name] —block block_name] —offset offset_value —value value

-deviceName device_name

Parameter is optional if only one device is available in the current configuration or set for debug (see
SmartDebug help for details).

-block block_name

Specifies the name for the target block.
-offset offset_value

Offset (address) of the target word within the memory block.
-value value

Value to be written to the target location.

Supported Families

SmartFusion2, IGLOO2, and RTG4

Exceptions
e You must set a debug file
e Array must be programmed and active
e The maximum value that can be written is Ox1FF
e Security locks may disable this function
Example

Writes a value of Ox1A to the device sf2 in the block sram_block1 with an offset of 16.
write_Isram [-deviceName sf2] —block sram_blockl -offset 16 -value Ox1A

write_usram (SmartFusion2, IGLOO2, and RTG4)

Tcl command; writes a seven bit word into the specified uUSRAM location.
write_usram [-deviceName device_name] —block block_name] —offset offset_value —value value

-deviceName device_name

Parameter is optional if only one device is available in the current configuration or set for debug (see
SmartDebug help for details).

-block block_name
Specifies the name for the target block.
-offset offset_value
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Offset (address) of the target word within the memory block.
-value value
Seven-bit value to be written.

Supported Families

SmartFusion2, IGLOO2, and RTG4

Exceptions
e You must set a debug file
e Array must be programmed and active
e The maximum value that can be written is OX1FF
e Security locks may disable this function
Example

Writes a value of Ox1A to the device sf2 in the block usram_block2 with an offset of 16.
write_usram [-deviceName sf2] —block usram _block2 -offset 16 -value Ox1A

Embedded Flash Memory (NVM) - Failure when Programming/Verifying

If the Embedded Flash Memory failed verification when executing the PROGRAM_NVM, VERIFY_NVM or
PROGRAM_NVM_ACTIVE_ARRAY action, the failing page may be corrupted. To confirm and address this
issue:

1. Inthe Inspect Device window click View Flash Memory Content.

2. Select the Flash Memory block and client (or page range) to retrieve from the device.
3. Click Read from Device; the retrieved data appears in the lower part of the window.
4. Click View Detailed Status.

Note: You can use the check_flash_memory and read_flash_memory Tcl commands to perform
diagnostics similar to the commands outlined above.

5. To reset the corrupted NVM pages, either re-program the pages with your original data or ‘zero-out’
the pages by using the Tcl command recover_flash_memory.

If the Embedded Flash Memory failed verification when executing a VERIFY_NVM or
VERIFY_NVM_ACTIVE_ARRAY action, the failure may be due to the change of content in your design. To
confirm this, repeat steps 1-3 above.

Note: NVM corruption is still possible when writing from user design. Check NVM status for
confirmation.
SmartDebug Frequently Asked Questions
How do | unlock the device security so | can debug?
You must provide the PDB file with a User Pass Key in order to unlock the device and continue debugging.

If you do not have a PDB with User Pass Key, see the FlashPro User Guide to create a PDB file (if you
know the Pass Key value).
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How do | export areport?

You can export three reports from the SmartDebug GUI: Device Status, Client Detailed Status from the
NVM, or the Compare Client Content report from the NVM. Each of those reports can be saved and printed.

For more information about Tcl commands supported by SmartDebug, see SmartDebug Tcl Commands.

Where can | find files to compare my contents/settings?
FlashROM

You can compare the FlashROM content in the device with the data in the PDB file. You can find the PDB in
the <Libero IDE project>/Designer/Impl directory.

Embedded Flash Memory (NVM)

You can compare the Embedded Flash Memory content in the device with the data in the PDB file. You can
find the PDB in the <Libero IDE project>/Designer/Impl directory.

What is a UFC file? What is an EFC file?

UFC is the User FlashROM Configuration file, generated by the FlashROM configurator; it contains the
partition information set by the user. It also contains the user-selected data for region types with static data.

However, for AUTO_INC and READ_FROM_FILE, regions the UFC file contains only:
e Start value, end value, and step size for AUTO_INC regions, and
e File directory for READ_FROM_FILE regions

EFC is the Embedded Flash Configuration file, generated by the Flash Memory Builder in the Project
Manager Catalog; it contains the partition information and data set by the user.

Both UFC and EFC information is embedded in the PDB when you generate the PDB file.
Is my FPGA fabric enabled?

When your FPGA fabric is programmed, you will see the following statement under Device State in the
Device Status report:

FPGA Array Status: Programmed and Enabled
If the FPGA fabric is not programmed, the Device State shows:
FPGA Array Status: Not Enabled

Embedded Flash Memory (NVM) Frequently Asked Questions
How do | display Embedded Flash Memory (NVM) content in the Client partition?

You must load your PDB into your FlashPro project in order to view the Embedded Flash Memory content in
the Client partition. To view NVM content in the client partition:

Load your PDB into your FlashPro project.
Click Inspect Device.

Click View Flash Memory Content.
Choose a block from the drop-down menu.
Select a client.

Click Read from Device. The Embedded Flash Memory content from the device appears in the Flash
Memory dialog box.

S O
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How do | know if | have Embedded Flash Memory (NVM) corruption?

When Embedded Flash Memory is corrupted, checking Embedded Flash Memory may return with any or all
of the following page status:

e ECCI1/ECC2 failure
e Page write count exceeds the 10-year retention threshold
e Page write count is invalid

e Page protection is set illegally (set when it should not be)
See the How do | interpret data in the Flash Memory (NVM) Status Report? topic for details.

If your Embedded Flash Memory is corrupted, you can recover by reprogramming with original design data.
Alternatively, you can ‘zero-out’ the pages by using the Tcl command recover_flash_memory.

Why does Embedded Flash Memory (NVM) corruption happen?

Embedded Flash Memory corruption occurs when Embedded Flash Memory programming is interrupted due
to:

e Supply brownout; monitor power supplies for brownout conditions. For SmartFusion monitor the
VCC_ENVM/VCC_ROSC voltage levels; for Fusion, monitor VCC_NVM/VCC_OSC.

e Reset signal is not properly tied off in your design. Check the Embedded Memory reset signal.

How do I recover from Embedded Flash Memory corruption?

Reprogram with original design data or ‘zero-out’ the pages by using the Tcl command
recover_flash _memory.

What is a JTAG IR-Capture value?

JTAG IR-Capture value contains private and public device status values. The public status value in the value
read is ISC_DONE, which indicates if the FPGA Array is programmed and enabled.

The ISC_DONE signal is implemented as part of IEEE 1532 specification.

What does the ECC1/ECC2 error mean?

ECC is the Error Correction Code embedded in each Flash Memory page.
ECC1 - One bit error and correctable.
ECC2 — Two or more errors found, and not correctable.

FlashROM Frequently Asked Questions

Can | compare serialization data?

To compare the serialization data, you can read out the FlashROM content and visually check data in the
serialization region. Note that a serialization region can be an AUTO_INC or READ_FROM_FILE region.

For serialization data in the AUTO_INC region, check to make sure that the data is within the specified
range for that region.

For READ_FROM_FILE region, you can search for a match in the source data file.
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Can I tell what security options are programmed in my device?

To determine the programmed security settings, run the Device Status option from the Inspect Device dialog
and examine the Security Section in the report.

This section lists the security status of the FlashROM, FPGA Array and Flash Memory blocks.
How do | interpret data in the Device Status report?

The Device Status Report generated from the FlashPro SmartDebug Feature contains the following
sections:

e IDCode (see below)
e User Information
e Device State

e Factory Data
e Security Settings

Device Status Report: IDCode

The IDCode section shows the raw IDCode read from the device. For example, in the Device Status report
for an AFS600 device, you will find the following statement:

IDCode (HEX): 233261cf
The IDCode is compliant to IEEE 1149.1. The following table lists the IDCode bit assignments:

Table 7 - IDCode Bit Assignments

Bit Field (little Example Bit Value for Description
endian) AFS600 (HEX)
Bit [31-28] (4 bits) |2 Silicon Revision
Bit [27-12] (16 3326 Device ID
bits)
Bit [11-0] (12 bits) | 1cf IEEE 1149.1 Manufacturer ID for
Microsemi

Device Status Report: User Info

The User Information section reports the information read from the User ROW (UROW) of IGLOO,
ProASIC3, SmartFusion and Fusion devices. The User Row includes user design information as well as
troubleshooting information, including:

e Design name (10 characters max)

e Design check sum (16-bit CRC)

e Last programming setup used to program/erase any of the silicon features.

e FPGA Array / Fabric programming cycle count

For example:

User Information:

UROW data (HEX): 603a04e0alc2860e59384af926fe389f
Programming Method: STAPL

Programmer: FlashPro3

Programmer Software: FlashPro vX.X
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Design Name: ABCBASICTO
Design Check Sum: 603A
Algorithm Version: 19
Array Prog. Cycle Count: 19

Table 8 - Device Status Report User Info Description

Category

Field Description

User Row Data

(Example) Raw data from User Row (UROW)
UROW data (HEX):
603a04e0a1c2860e59384af926fe389f

Programming (Example) Known programming setup used. This includes:

Troubleshooting Programming Method: STAPL Programming method/file, programmer and

Info Programmer: FlashPro3 software. It also includes programming Algorithm
Programmer Software: FlashPro v8.6 | version used.
Algorithm Version: 19

Design Info (Example) Design name (limited to 10 characters) and check
Design Name: ABCASICTO sum.

Design Check Sum: 603A
Design check sum is a 16-bit CRC calculated from
the fabric (FPGA Array) datastream generated for
programming. If encrypted datastream is generated
selected, the encrypted datastream is used for
calculating the check sum.

Device Status Report: Device State

The device state section contains:.

e |IR-Capture register value, and
e The FPGA status
The IR-Capture is the value captured by the IEEE1149.1 instruction register when going through the IR-

Capture state of the IEEE 1149.1 state machine. It contains information reflecting some of the states of the
devices that is useful for troubleshooting.

One of the bits in the value captured is the ISC_DONE value, specified by IEEE 1532 standard. When the
value is ‘1’ it means that the FPGA array/fabric is programmed and enabled. This is available for IGLOO,
ProASIC3, SmartFusion and Fusion devices.

For example:

Device State:

IRCapture Register (HEX): 55

FPGA Array Status: Programmed and enabled

For a blank device:

Device State:

IRCapture Register (HEX): 51

FPGA Array Status: Not enabled

Device Status Report: Factory Data

The Factory Data section lists the Factory Serial Number (FSN).
Each of the IGLOO, ProASIC3, SmartFusion and Fusion devices has a unique 48-bit FSN.
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Device Status Report: Security

The security section shows the security options for the FPGA Array, FlashROM and Flash Memory (NVM)
block that you programmed into the device.
For example, using a Fusion AFS600 device:

Security:

Security Register (HEX): 0000000088c01b

FlashROM

Write/Erase protection: Off

Read protection: Off

Encrypted programming: Off

FPGA Array

Write/Erase protection: Off

Verify protection: OFf

Encrypted programming: OFfF

FlashMemory Block O

Write protection: On

Read protection: On

Encrypted programming: OFf

FlashMemory Block 1

Write protection: On

Read protection: On

Encrypted programming: OFF

Table 9 - Device Status Report - Security Description

Security Description
Status Info
Security Raw data captured from the device's security status register

Register (HEX)

Write/Erase Write protection is applicable to FlashROM, FPGA Array (Fabric)and
Protection Flash Memory (NVM) blocks. When On, the Silicon feature is
write/erase protected by user passkey.

Read Read protection is applicable to FlashROM and Flash Memory (NVM)

Protection blocks. When On, the Silicon feature is read protected by user
passkey.

Verify Verify Protection is only applicable to FPGA Array (Fabric) only. When

Protection On, the FPGA Array require user passkey for verification.

Reading back from the FPGA Array (Fabric) is not supported.

Verification is accomplished by sending in the expected data for
verification.

Encrypted Encrypted Programming is supported for FlashROM, FPGA Array
Programming (Fabric) and Flash Memory (NVM) blocks. When On, the silicon
feature is enable for encrypted programmed. This allows field design
update with encrypted datastream so the user design is protected.
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Encrypted Programming

To allow encrypted programming of the features, the target feature cannot be Write/Erase protected by user
passkey
The security settings of each silicon feature when they are enabled for encrypted programming are listed
below.
FPGA Array (Fabric)
Write/Erase protection: Off
Verify protection: Off
Encrypted programming: On
Set automatically by Designer or FlashPro when you select to enable encrypted programming of the FPGA
Array (Fabric). This setting allows the FPGA Array (Fabric) to be programmed and verified with an encrypted
datastream.
FlashROM
Write/Erase protection: Off
Read protection: On
Encrypted programming: On
Set automatically by Designer or FlashPro when you select to enable encrypted programming of the
FlashROM. This setting allows the FlashROM to be programmed and verified with an encrypted datastream.
FlashROM always allows verification. If encrypted programming is set, verification has to be performed with
encrypted datastream.
Designer and FlashPro automatically set the FlashROM to be read protected by user passkey when
encrypted programming is enabled. This protects the content from being read out of the JTAG port after
encrypted programming.
Flash Memory (NVM) Block
Write/Erase protection: Off
Read protection: On
Encrypted programming: On
The above setting is set automatically set by Designer or FlashPro when you select to enable encrypted
programming of the Flash Memory (NVM) block. This setting allows the Flash Memory (NVM) block to be
programmed with an encrypted datastream.
The Flash Memory (NVM) block does not support verification with encrypted datastream.
Designer and FlashPro automatically set the Flash Memory (NVM) block to be read protected by user
passkey when encrypted programming is enabled. This protects the content from being read out of the
JTAG port after encrypted programming.

How do | interpret data in the Flash Memory (NVM) Status Report?

The Embedded Flash Memory (NVM) Status Report generated from the FlashPro SmartDebug feature
consists of the page status of each NVM page. For example:

Flash Memory Content [ Page 34 to 34 ]
FlashMemory Page #34:

Status Register(HEX): 00090000

Status ECC2 check: Pass

Data ECC2 Check: Pass

Write Count: Pass (2304 writes)

Total number of pages with status ECC2 errors: 0
Total number of pages with data ECC2 errors: O
Total number of pages with write count out of range: 0O
FlashMemory Check PASSED for [ Page 34 to 34 ]
The "check_flash_memory® command succeeded.

The Execute Script command succeeded.
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Table 10 - Embedded Flash Memory Status Report Description
Flash Description
Memory
Status Info
Status Raw page status register captured from device
Register
(HEX)

Status ECC2
Check

Check for ECC2 issue in the page status

Data ECC2 Check for ECC2 issue in the page data

Check

Write Count | Check if the page-write count is within the expected range.
The expected write count is greater than or equal to:
6,384 - SmartFusion devices
2,288 - Fusion devices
Note: Write count, if corrupted, cannot be reset to a valid value within the customer flow;invalid
write count will not prevent device from being programmed with the FlashPro tool.
The write count on all good eNVM pages is set to be 2288 instead of 0 in the manufacturing flow.
The starting count of the eNVM is 2288. Each time the page is programmed or erased the count
increments by one. There is a Threshold that is set to 12288, which equals to 3 * 4096.
Since the threshold can only be set in multiples of 4096 (2°12), to set a 10,000 limit, the
Threshold is set to 12288 and the start count is set to 2288; and thus the eNVM has a 10k write
cycle limit. After the write count exceeds the threshold, the STATUS bit goes to 11 when
attempting to erase/program the page.
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Handoff Design for SmartFusion2, IGLOO2,
and RTG4

Export Bitstream - SmartFusion2, IGLOO2

Export Bitstream Files enables you to export STAPL, DAT, and SPI programming files.

To export a bitstream file for SmartFusion2 and IGLOO2:

1. Under Handoff Design for Production, double-click Export Bitstream. The Export Bitstream dialog box
opens. The dialog box options depend on your Securiy Policy Manager settings:

e Bitstream Encryption with the Default Key in the Security Policy Manager - SmartFusion2 and IGLOO2
e Enable Custom Security Options in the Security Policy Manager - SmartFusion2 and IGLOO2

2. Choose your options, such as DAT file if you wish to include support for Embedded ISP, or SPI file if
you need support for IAP or SPI Directory if you need support for Programming Recovery.

3. Setyour eNVM Serialization options, if any. eNVM Serialization must be enabled via the eNVM
Configurator in your MSS.

4. Select the bitstream components (Fabric/eNVM) that you want to program.
5. Enter your Bitstream file name and click OK to export the selected bitstream files.

To export a bitstream file for RTG4, see the following topic:
e Export Bitstream - RTG4
Note: Security Programming is not supported in RTG4.

See Also
Digest File

Export Bitstream - RTG4

Bitstream File Name — Sets the name of your bitstream file. The prefix varies depending on the name of your
top-level design.

Choose the Bitstream file format:

e STAPL file

e Chain STAPL file (Enabled only when there are two or more devices in the chain)
e DAT file

e SPI File

e SVF file (Serial Vector Format) specifications from ASSET InterTech, 1999.
Note: Security Programming is not supported for RTG4.
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] Export Bitstream
Bistream file(s)
Mame:  test_rtg4 Existing bitstream files:
<Mo pregramming files found>
Location:  C:\temp'shift_reg32\designertest_rtg4\export E] preg J
Formats:
STAPL Support for ISP
Chain STAPL  Suppart for ISP, Single Microsemi device in a JTAG chain
[ oar Support for Embedded ISP (ITAG and SPI-Slave)
Sp1 Support for Auto Programming, Auto Update (IAF),
= Programming Recovery and IAP/ISP Services
SVF Support for ISP
Limit SVF file size...

Figure 185 - Export Bitstream Dialog Box

Export FlashPro Express Job - SmartFusion2, IGLOO2, and RTG4

For SmartFusion2 and IGLOO2, Security Programming is supported. Use the Security Policy Manager to
configure Security before you export the programming job. The Export FlashPro Express Job dialog box for
SmartFusion2 and IGLOO2 displays the Security Options you have configured in the Security Policy
Manager.

For RTG4, Security Programming is not supported. No security programming options are is available in the
Export FlashPro Express Job dialog box.

SmartFusion2 and IGLOO2

The Export FlashPro Express Job dialog box options vary depending on the Security Key Mode you select in
the Security Policy Manager.
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Select Bitstream Encryption with Default Key in the Security Policy Manager
'» | Export FlashPro Express Job . =X}

i Programming job file
Hame:  Export_Job

: |
Location: D:\temp\Export_Job\designer\Export_lob\export
Existing programming job files:

<MNo programming job files found >

Selected Security options (modify via Configure Security tool)
Encrypt bitstream with default key. No User keys and Security Policies are enabled.

|

|

‘ Design bitstream file to be included in the programming job

| Bitstream components
File to program at trusted facility | Fabric |+ eNvM

Configured device chain with bitstream files and programmer settings will be induded in the programming
Job.

] o] [ e

Figure 186 - Export FlashPro Express Job Dialog Box -- SmartFusion2 and IGLOO2
Programming job file

Name - All names use a prefix as shown in your software.

Location - Location of the file to be exported.

Existing programming job files - Lists any existing programming job files already in your project.
Selected Security Level (Modify via Security Policy Manager) - Gives a brief description of current
security options.

Design bitstream file to be included in the programming job - Lists all the available bitstream files, one
of which will be included in the programming job for the current target device.

File to program at trusted facility -Click to enable programming for Fabric and/or eNVM bitstream
components at a trusted facility.
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Enable Custom Security Options in the Security Policy Manager
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| Location:  D:\peenpExpon_lobdesigneriBxpon_kb et
| Existing programming job files:
<N programming job files lound>

Selected Security sptang (modity via Conligure Secunty tool)

Protect UEKL, UEKZ, DPY and Ssecunty Policies using FlashLodk P
Disable factory enabled default bitstream encryption key modes.
i Protect Microsemi factory test mode acoess using FlashLockUPKL.

Design bitstream filk to be induded in the programming job
BEsiraam oomponants

@ aster file to program at trusted faclity o | Fabiic o eV

i File encrypled with UEKL bo program st untrusted facility or fior Broadcast field update

Figure 187 - Export FlashPro Express Job Dialog Box - Enable Custom Security Options
Programming job file name - All names use a prefix as shown in your software.
Existing programming job files - Lists any existing programming job files already in your project.
Selected Security Level (Modify via Security Policy Manager) - Gives a brief description of current security
options.
Design bitstream file to be included in the programming job - Lists all the available bitstream files, one
of which will be included in the programming job for the current target device.
Master file to program at trusted facility - Click to include Fabric and/or eNVM into the bitstream files to
be programmed at a trusted facility. Note that Security is always programmed in Master file.

File encrypted with UEK1 to program at untrusted facility or for Broadcast field update - Click to
include Fabric and/or eNVM into the bitstream files to be programmed. If the selected components are not
protected by UPK1, the bitstream can be programmed at an untrusted location, since it is encrypted with
UEK1 that is pre-programmed into the device.

File encrypted with UEK2 to program at untrusted facility or for Broadcast field update - Click to
include Fabric and/or eNVM into the bitstream files to be programmed. If the selected components are not
protected by UPK1, the bitstream can be programmed at an untrusted location, since it is encrypted with
UEK?2 that is pre-programmed into the device.

Note: If the eNVM/Fabric is protected with UPK1 and included in the bitstream, UPK1 will be

added to the STAPL and DAT file, and cannot be used at an untrusted location.

Note: If eNVM/Fabric is One Time Programmable, it is precluded from a bitstream encrypted with
UEK1/2.

RTG4
Programming job file name - All names use a prefix as shown in your software.
Existing programming job files - Lists existing programming job files, if any, already in your project.

The configured device chain with bitstream files and programmer settings will be included in the
programming job.

Note: Security Programming is not supported for RTG4.
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e

Frogramming job file

MName: Export_lob

Location: D:\temp'\Export_job\designer'\Export_lob\export [ ]

Existing programming job files:

<No programming job files found>

Configured device chain with bitstream files and programmer settings will be included in the programming job.

Help | [ ok ][ concel |

Figure 188 - Export FlashPro Express Job Dialog Box - RTG4

Prepare Design for Production Programming in FlashPro Express

After you have exported a programming job you can handoff this programming job to the FlashPro Express
tool for production programming. To do so:

In FlashPro Express, from the File menu choose Create Job Project From a Programming Job. You will
be prompted to specify the Programming Job location that you just exported from Libero and the location of
where to store the Job Project. The Job Project name automatically uses the programming job name and
cannot be changed. Click OK and a new Job Project will be created and opened for production
programming.

Export Job Manager Data - SmartFusion2 and IGLOO2

Job Manager is Microsemi’'s HSM-based security software for job management.

As a part of the SPPS flow, the Export Job Manager Data dialog box allows a design engineer (user) to
export Libero design data to Job Manager. Exported data is used by an operation engineer (OE) using Job
Manager to prepare the manufacturing process for HSM or non-HSM flow.

Job Manager Data export is only provided for SmartFusion2 and IGLOO2 devices.
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| Export Job Manager Data X

Programming data file

Name: [5ecand| l

Location: |9_newcons/spps/designer/secand/export E]

Existing programming data files:

=MNo programming data files found=

Include bitstream components

Custom security |« Fabric MWV

Qo) [F5)

Figure 189 - Export Job Manager Data Dialog Box
Programming data file — export Job Data Container (JDC) file.
Name - All names use a prefix as shown in your software.
Location - Location of the file to be exported.

Existing programming job files - Lists any existing programming job files already in your project.
Include bitstream components - Lists the components of the design that can be saved to the file.

Export Pin Report

Double-click Export Pin Report to display the pin report in your Design Report

The Pin Report lists the pins in your device. Double-click Export Pin Report and choose specific report
types from the Export Pin Reports dialog box (see below). Your options are:

e <design>_pinrpt_name.rpt - Pin report sorted by name.
e <design>_pinrpt_number.rpt - Pin report sorted by pin number.
e <design>_bankrpt.rpt - /O Bank Report
e <design>_ioff.xml - /O Register Combining Report
You must select at least one report.
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- Export Pin Reports 1

Location: 19 newcons/tut2ajdesignerfcountlé | | Browse...

¥ Pin Report Sorted by Port Name

v Pin Report Sorted by Package Pin Name
¥ /0 Bank Report

¥ 1/O Register Combining Report

Figure 190 - Export Pin Reports Dialog Box

Export BSDL File

Double-click Export BSDL File (in the Libero SoC Design Flow window, Handoff Design for Production >
Export BSDL File) to generate the BSDL File report to your Design Report.

The BSDL file provides a standard file format for electronics testing using JTAG. It describes the boundary
scan device package, pin description and boundary scan cell of the input and output pins. BSDL models are
available as downloads for many Microsemi SoC devices; see the Microsemi website for more information.

Export IBIS Model

Double-click Export IBIS Model (in the Libero SoC Design Flow window, Handoff Design for Production >
Export IBIS Model) to generate the IBIS Model report to your Design Report.

The IBIS model report provides a standard file format for recording parameters like driver output impedance,
rise/fall time, and input loading, which may then be used by any software application.

See the IBIS model application note for more information on IBIS models.
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Handoff Design for Firmware Development

Libero SoC simplifies the task of transitioning between designing your FPGA to developing your embedded
firmware.

Libero SoC manages the firmware for your FPGA hardware design, including:
e Firmware hardware abstraction layers required for your processor
e Firmware drivers for the processor peripherals that you use in your FPGA design.
e Sample application projects are available for drivers that illustrate the proper usage of the APIs

You can see which firmware drivers Libero SoC has found to be compatible with your design by opening the
Firmware View. From this view, you can change the configuration of your firmware, change to a different
version, read driver documentation, and generate any sample projects for each driver.

Libero SoC manages the integration of your firmware with your preferred Software Development
Environment, including SoftConsole, Keil, and IAR Embedded Workbench. The projects and workspaces for
your selected development environment are automatically generated with the proper settings and flags so
that you can immediately begin writing your application.

See Also
Exporting Firmware and the Software IDE Workspace
Libero SoC Frequently Asked Questions
Running Libero SoC from your Software Tool Chain

View/Configure Firmware Cores

View/Configure Firmware Cores

Use this dialog to select and configure firmware cores (drivers) for your Software IDE project. The Design
Firmware tab lists the compatible firmware for the hardware that you have instantiated in your design. In the
Design Flow tab, expand Create Design and double-click View/Configure Firmware Cores to view the
DESIGN_FIRMWARE tab.

The Firmware table lists the compatible firmware and drivers based on the hardware peripherals that you
have used in your design. Each row represents a firmware core that is compatible with a hardware
peripheral in your design. The columns in the Firmware table are:

e Generate - Allows you to choose whether you want the files for this firmware core to be generated on

disk and added to your Software IDE project. Click the checkbox to generate firmware for each
peripheral in your design.

e Instance Name - This is the name of the firmware instance. This may be helpful in distinguishing
firmware cores when you have multiple firmware cores with the same Vendor:Library:Name:Version
(VLNV) in your design.

e Core Type - Firmware Core Type is the Name from the VLNV id of the core. This generally
corresponds to the name of the hardware peripheral with which the firmware core is compatible.

e Version - Firmware Core Version; you can upgrade or choose a different version via a dropdown
menu in this column.

e Compatible Hardware Instance - The hardware instance in your design that is compatible with this
firmware core.

Downloading Firmware

Libero attempts to find compatible firmware located in the IP Vault located on your disk, as well as firmware
in the IP Repository via the Internet.
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If compatible firmware is found in the IP repository but not on your disk, the row will be italicized, indicating
that it needs to be downloaded. To download all firmware cores necessary for your project peripherals, click
the Download All Firmware icon in the vertical toolbar.

Firmware

Firmware cores that have configurable options will have a wrench icon in the row. Click the wrench icon to
configure the firmware core.

It is important that you check the configuration of your firmware cores if they have configurable options. They
may have options that target your software IDE (Keil, IAR or Softconsole), or your processor, that are vital
configuration options to getting your system to work properly.

Generating Firmware

Click the Generate icon to export the firmware drivers and software IDE project for your project. The
firmware drivers are generated into <project>\firmware and the software workspace is exported to
<project>\<toolchain>. <toolchain> could be SoftConsole, IAR or Keil, depending on your software IDE.

The firmware drivers are also copied into the <toolchain> folder.

Changing Firmware Core Versions

You can manually change to the latest version by selecting the drop down in the Version column.

There will often be multiple versions of a firmware cores available for a particular peripheral. The MSS

Configurator selects the latest compatible version for a new design.

However, once the firmware has been added to your design, Libero will not automatically change to the

latest version if one becomes available.

Note: If a core version is shown in italics it is available in the Web Repository but not in your
Vault; you must download the firmware core version to use it in your design.

Generating Sample Projects

Firmware cores are packaged with sample projects that demonstrate their usage. They are packaged for
specific tool chains, such as Keil, IAR and SoftConsole

To generate a sample project, right-click the firmware core and choose Generate Sample Project, then
select your IDE tool chain (such as Keil), and choose from the list of available samples.

You will be prompted to select the destination folder for the sample project.

Once this project is generated you can use it as a starting point in your Software IDE tool or use the
example project as a reference on how to use the firmware driver.

Fabric Peripherals

Libero SoC also attempts to find compatible firmware for soft (fabric) peripherals that you have added in
your top-level SmartDesign if that top-level is Set as Root.

To set your top-level design as a root, right-click your top-level design in the Design Hierarchy and choose
Set as Root. The root component appears in bold.

The figure below shows CoreGPIO, CorePWM and CoreUARTapb soft cores that have been added into
your top-level SmartDesign.
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Figure 191 - Firmware Cores Tab (DESIGN_FIRMWARE)
See Also

Exporting Firmware and the Software IDE Workspace
Libero SoC Frequently Asked Questions

Running Libero SoC from your Software Tool Chain
Software IDE Integration

Export Firmware — SmartFusion2

When your design has been completed, you can export the design firmware configuration using the Export
Firmware tool. The firmware configuration contains:

e Register configuration files for MSS, FDDR, and SERDES blocks instantiated in your design. This
information must be compiled with your application along with the SmartFusion2 CMSIS firmware core
to have proper Peripheral Initialization when the Cortex-M3 boots.

e Firmware drivers compatible with the hard and soft peripherals instantiated in your design.

To export your design firmware configuration, double-click Export Firmware in the Libero SoC Design Flow
window under Handoff Design for Firmware Development. The Export Firmware dialog box opens.

i N
| Export Firmware &I&J
Location: Browse...

i) Export hardware configuration (Software IDE independent)

i@ Create firmware project for: lSuFtEnnsnleS.4 v]

o) [t

Figure 192 - Export Firmware Dialog Box

Location: Provide the location where you want the firmware configuration files to be exported. When you
export the firmware, Libero SoC creates a Firmware folder to store all the drivers and register configuration
files.

Export hardware configuration (Software IDE independent):Beginning in Libero SoC v11.7, the Export
hardware configuration option exports register configuration files for MSS, FDDR and SERDES blocks
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instantiated in your design. CMSIS and other firmware drivers must be generated using the standalone
Firmware Catalog executable. These options are available to support SoftConsole 4.0 flow.

Create firmware project for: <selected Software Tool Chain>

This option is checked by default. Libero SoC creates the firmware project for the IDE tool of your choice
and creates the SoftConsole/IAR/Keil (per your choice) folder to store the projects.

To enable you to manage your firmware project separately from Libero’s automatically generated firmware
data, the created software workspace contains two software projects:

hardware_platform - This project contains all the firmware and hardware abstraction layers that correspond
to your hardware design. This project is configured as a library and is referenced by your application project.
The content of this folder is overwritten every time you export your firmware project.

application - This project produces a program and results in the binary file. It links with the
hardware_platform project. This folder does not get overwritten when you re-export your firmware. This is
where you can write your own main.c and other application code, as well as add other user drivers and files.
You can reference header (*.h) files of any hardware peripherals in the hardware_platform project — include
paths are automatically set up for you.

To build your workspace, make sure you have both the hardware_platform and _application projects set to
the same compile target (Release or Debug) and build both projects.

To open your exported firmware projects you must invoke your third-party development tool (SoftConsole,
Keil or IAR) outside Libero SoC and point it to the exported firmware workspace.

Note: You must re-export firmware if you make any changes to your design.

TCL Command

export_firmware \

-export_dir {D:\Designs\software_drivers} \
-create_project 1 \

-software_ide {Keil}

Version Supported
Libero SoC v11.7 supports the following versions of third-party development tools:
« SoftConsole v3.4
*|AR V7.4
« Keil V5.16
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Export SmartDebug Data (Libero SoC)

Export SmartDebug Data allows the export of SmartDebug Data from Libero to be handed off to the
standalone SmartDebug environment.

In the Libero SoC Design Flow window, expand Handoff Design for Debugging, right-click Export
SmartDebug Data and click Export to open the Export SmartDebug Data dialog box. Specify the design
debug data file (*.ddc)) to be exported. This file is also used as one of the ways to create a standalone
SmartDebug project.

See the following figure for an example.
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B Export SmartDebug Data w

Design debug data file
MName: SB_1

Location: 2o0\M25090_SERDES_all_lanes\designer\SBi\export E

Existing design debug data files:

SB.ddc

Indude design components
FPGA Array Probe Points
FPGA Array Memory Blocks
[¥] security
JTAG Chain
Programmer Settings
E| Device IjQ States During Programming

Indude bitstream file to program at trusted facility

Bitstream components: [ Fabric elVM

o) o

Figure 193 - Export SmartDebug Data Dialog Box
Note: SmartDebug data can be exported without connecting the hardware.
Design debug data file (*.ddc)
Name
The name of the design.
Location

The location of the exported debug file. By default, the *.ddc file is exported to the
<project_location>/designer/<design>/export folder and has the *.ddc file extension.

Existing Design Debug Data Files
The existing *.ddc file, if any, in the export folder.
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SmartDebug data can be exported after you run Generate FPGA Array Data for the design in the Libero
Design Flow. You can also directly export SmartDebug data after running Synthesize on the design. Other
tools, such as Place and Route, Generate FPGA Array Data, and so forth) are implicitly run before the
Export SmartDebug Data dialog box is displayed.

Include design components
A DDC file can contain the following components:

e FPGA Array Probe Points — When checked, Libero SoC exports Live and Active probes information
(<design>_probe.db file) into the *.ddb container file.

e FPGA Array Memory Blocks — When checked, Libero SoC exports information about FPGA
memories (<design>_sii_block.db) into the *.ddb container file:

¢ names and addresses of the memory blocks instantiated by the design
e data formats selected by the user in the design

e Security — This contains the security locks, keys, and security policy information needed for debug.
This may be default or custom security (<design>.spm file). It is hidden if security is not supported for
the device; for example, RTG4 devices.

e JTAG Chain (device chain information configured using Programming Connectivity and Interface in
Libero) — When checked, Libero SoC exports chain data including devices, their programming files if
loaded, device properties, and so on (<design>.pro file). If JTAG chain is uchecked, the default JTAG
chain with Libero design device only is added to the *.ddc file.

e Programmer Settings (<design>.pro file) — If Programmer Settings is unchecked, the default
programmer settings are added to the *.ddc file.

e Device I/O States During Programming (<design>.ios file) — This setting is used by some
SmartDebug features, for example, for programming eNVM. It is NOT used during device
programming in SmartDebug; programming files used to program devices already have 1/O states
data.

In addition, you can include bitstream file information, which can be used for programming the device in
standalone SmartDebug.

Include Bitstream file to program at trusted facility
e Bitstream components: Fabric (SmartFusion2, IGLOO2, and RTG4 devices)
e Bitstream components: eNVM (SmartFusion2 and IGLOO2 devices only)
The default location of the DDC file is: <Libero_Project_directory>/designer/<design_name>/export.
The DDC file can be exported to any user-specified location if the location has read and write permission.
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References

Catalog

In the Libero SoC, from the View menu choose Windows > Catalog.

The Catalog displays a list of available cores, busses and macros (see image below).
Catalog

d ~

[ simulation Mode

q X

£ v
=

MName
» Arithmetic

Basic Blocks

» Bus Interfaces

Clock & Management
DsP

Fusion Peripherals

- /O

Memory & Controllers

 Peripherals

Power Management

* Processors

-}

Tamper

Version

Mo core selected

Figure 194 - Libero SoC Catalog

From the Catalog, you can create a component from the list of available cores, add a processor or
peripheral, add a bus interface to your SmartDesign component, instantiate simulation cores or add a macro

(Arithmetic, Basic Block, etc.) to your SmartDesign component.

Double-click a core to configure it and add it to your design. Configured cores are added to your list of
Components/Modules in the Design Explorer.

Click the Simulation Mode checkbox to instantiate simulation cores in your SmartDesign Testbench.
Simulation cores are basic cores that are useful for stimulus, such as driving clocks, resets, and pulses.

Viewing Cores in the Catalog

The font indicates the status of the core:

e Plain text - In vault and available for use

e Asterisk after name (*) - Newer version of the core (VLN) available for download

e |talics - Core is available for download but not in your vault

o Strikethrough - core is not valid for this version of Libero SoC

The colored icons indicate the license status. Blank means that the core is not license protected in any way.
Colored icons mean that the core is license protected, with the following meanings:

Green Key - Fully licensed; supports the entire design flow.

Yellow Key - Has a limited or evaluation license only. Precompiled simulation libraries are provided,
enabling the core to be instantiated and simulated within Libero SoC. Using the Evaluation version of the
core it is possible to create and simulate the complete design in which the core is being included. The
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design is not synthesizable (RTL code is not provided). No license feature in the license.dat file is needed
to run the core in evaluation mode.You can purchase a license to generate an obfuscated or RTL netlist.
Yellow Key with Red Circle - License is protected; you are not licensed to use this core.
Right-click any item in the Catalog and choose Show Details for a short summary of the core specifications.
Choose Open Documentation for more information on the Core. Right-click and choose Configure Core to
open the core generator.
Click the Name column heading to sort the cores alphabetically.
You can filter the cores according to the data in the Name and Description fields. Type the data into the filter
field to view the cores that match the filter. You may find it helpful to set the Catalog Display Options to List
cores alphabetically when using the filters to search for cores. By default the filter contains a beginning
and ending ¥, so if you type ‘controller’ you get all cores with controller in the core name (case insensitive
search) or in the core description. For example, to list all the Accumulator cores, in the filter field type:
accu

Catalog Options

Click the Options button _*_ to customize the Catalog Display Options. Click the Catalog Options drop-down
arrow to import a core, reload the Catalog, or enter advanced download mode.

You may want to import a core from a file when:
¢ You do not have access to the internet and cannot download the core, or
e A core is not complete and has not been posted to the web (you have an evaluation core)

See Also
Project Manager - Cores Dialog Box (Advanced Download Mode)

Catalog Options Dialog Box

The Catalog Options dialog box (as shown below) enables you to customize your Catalog display. You can
add a repository, set the location of your vault, and change the View Settings for the Catalog. To display this

dialog box, click the Catalog Options button .,
1. Dptions ﬂ!!i

[ Yault/Repasitaries Settings I add

>@ Repositaries
: o Wault location www, ackel-ip, comfrepositaries/SaCore Remove |

Settings v, actel-ip, com/repositories/DirectCore

- Display

- Filters

Defaults |
o« | _cma |

Figure 195 - Catalog Display Options Dialog Box

Vault/Repositories Settings

Repositories

A repository is a location on the web that contains cores that can be included in your design.

The Catalog Options dialog box enables you to specify which repositories you want to display in your Vault.
The Vault displays a list of cores from all your repositories, and the Catalog displays all the cores in your
Vault.
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The default repository cannot be permanently deleted; it is restored each time you open the Manage
Repositories dialog box.

Any cores stored in the repository are listed by name in your Vault and Catalog; repository cores displayed
in your Catalog can be filtered like any other core.

Type in the address and click the Add button to add new repositories. Click the Remove button to remove a
repository (and its contents) from your Vault and Catalog. Removing a repository from the list removes the
repository contents from your Vault.

Use this option to choose a new vault location on your local network. Enter the full domain pathname in the
Select new vault location field. Use the format:

\\server\share
and the cores in your Vault will be listed in the Catalog.

Group cores by function - Displays a list of cores, sorted by function. Click any function to expand the list
and view specific cores.

List cores alphabetically - Displays an expanded list of all cores, sorted alphabetically. Double click a core
to configure it. This view is often the best option if you are using the filters to customize your display.

Show core version - Shows/hides the core version.

Filter field - Type text in the Filter Field to display only cores that match the text in your filter. For example,
to view cores that include 'sub’ in the name, set the Filter Field to Name and type sub.

Display only latest version of a core - Shows/hides older versions of cores; this feature is useful if you are
designing with an older family and wish to use an older core.

Show all local and remote cores - Displays all cores in your Catalog.
Show local cores only - Displays only the cores in your local vault in your Catalog; omits any remote cores.

Show remote cores that are not in my vault - Displays remote cores that have not been added to your
vault in your Catalog.

Changing Output Port Capacitance

Output propagation delay is affected by both the capacitive loading on the board and the I/O standard. The
1/0 Attribute Editor in ChipPlanner 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 OUT2. It shows a
delay of 6.603 ns based on the default loading of 35 pF.
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Figure 196 - Maximum Delay Analysis View
If your board has output capacitance of 75pf on OUT2, you must perform the following steps to update the

1. Open the I/O Attribute Editor and change the output load to 75pf.
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Figure 197 - 1/O Attribute Editor View

Select File > Save.
3. Select File > Close.
4. Open the SmartTime Timing Analyzer.
You can see that the Clock to Output delay changed to 7.723 ns.

Configure Bitstream Dialog Box - SmartFusion2, IGLOO2, and RTG4

Right-click Generate Bitstream in the Design Flow window and choose Configure Options to open the
Configure Bitstream dialog box.

The Configure Bitstream dialog box enables you to select which components you wish to program. Only
features that have been added to your design are available for programming. For example, you cannot
select eNVM for programming if you do not have an eNVM in your design.
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Figure 198 - Configure Bitstream Dialog Box - SmartFusion2 and IGLOO2

Updated components only (not supported in this release) - Updates only the components that have
changed since your last programming.

Selected components - Updates the components you select, regardless of whether or not they have
changed since your last programming.

Note: The Custom security and eNVM components are not available for RTG4 devices.

Importing Source Files — Copying Files Locally

Designer in Libero SoC cannot import files from outside your project without copying them to your local
project folder. You may import source files from other locations, but they are always copied to your local
folder. Designer in Libero SoC always audits the local file after you import; it does not audit the original file.

When the Project Manager asks you if you want to copy files "locally", it means 'copy the files to your local
project folder'. If you do not wish to copy the files to your local project folder, you cannot import them. Your
local project folder contains files related to your Libero SoC project.

Files copied to your local folders are copied directly into their relevant directory: netlists are copied to the
synthesis folder; source files are copied to hdl folder and constraint files to constraint folder, etc. The files
are also added to the Libero SoC project; they appear in the Files tab.

Create Clock Constraint Dialog Box

Use this dialog box to enter a clock constraint setting.

Libero SoC User's Guide 331



NOTE: Links and cross-references in this PDF file may point to external files and generate an error
when clicked. View the online help included with software to enable all linked content.

& Microsemi

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 SmartTime Constraints Editor,
choose Constraints > Clock.

-~ .

5| Create Clock Constraint ? i
Clock Mame : Clock Source ; - B
———— Period ns ——H o Frequency: Mhz

- F

13

—— Offset: ——m— Dutycyde: ———m
0.000 ns 50,0000 B4

Comment :

w ) [

Figure 199 - 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 Constraint Dialog Box.

Clock 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.
The frequency must be a positive real number. Accuracy is up to 3 decimal places.
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Offset (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
Specifying Clock Constraints

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 Constraints > Generated Clock.
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Figure 200 - 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.

Reference Pin

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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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 Constraints

Select Generated Clock Source

Design Hierarchy in the Design Explorer

The Design Hierarchy tab displays a hierarchical representation of the design based on the source files in
the project. The software continuously analyzes and updates source files and updates the content. The
Design Hierarchy tab (see figure below) displays the structure of the modules and components as they
relate to each other.

Shiow: IComponents LI
- @ work,

28 smartfusion_project

[IP] CoreaHELite

CareahbSram
COREAHETOAPES

CoreAPE3

CareGPIO

COrEpwm

CorelJARTaph

Fie] smartfusion_project_MSS

k28] SD_group_instance

e i=d_bif
- iy CustomAHELitePeripheral (Customa...
- i) Ms5_BFM_LIE

Design Hierarchy I Files I
Figure 201 - Design Hierarchy

You can change the display mode of the Design Hierarchy by selecting Components or Modules from the
Show drop-down list. The components view displays the entire design hierarchy; the modules view displays
only schematic and HDL modules.

The file name (the file that defines the block) appears next to the block name in parentheses.

To view the location of a component, right-click and choose Properties. The Properties dialog box displays
the pathname, created date, and last modified date.

All integrated source editors are linked with the SoC software. If a source is modified and the modification
changes the hierarchy of the design, the Design Hierarchy automatically updates to reflect the change.

If you want to update the Design Hierarchy, from the View menu, choose Refresh Design Hierarchy.

To open a component:

Double-click a component in the Design Hierarchy to open it. Depending on the block type and design state,
several possible options are available from the right-click menu. You can instantiate a component from the
Design Hierarchy to the Canvas in SmartDesign.

Icons in the Hierarchy indicate the type of component and the state, as shown in the table below.
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Table 11 - Design Hierarchy Icons
Icon Description
B SmartDesign component

a5 SmartDesign component with HDL netlist not generated

IP core was instantiated into SmartDesign but the HDL netlist has not been
generated
’i.a Core

€& | Error during core validation

& | Updated core available for download

=3 HDL netlist

Digest File

Users can verify which bitstream file was programmed onto their devices by running the VERIFY or
VERIFY_DIGEST actions on each device that was programmed. This is a costly and time-consuming
process. To speed up the verification process, digests are printed during bitstream generation and bitstream
programming. These digests can be compared to verify that all of the devices were programmed with the
correct bitstream file.

The bitstream file is divided into three major component sections: FPGA fabric, eNVM, and Security. A valid
bitstream will contain a combination of any of the three primary bitstream components.

Use Case

When a customer creates a design in Libero and then exports the STAPL file (for FlashPro) or programming
job (for FlashPro Express), the digest of each of the primary components is printed in the Libero log window
and saved in a digest file under the export folder. The digest file is a text file containing the bitstream
component name with its corresponding digest. The name of the digest file will match the name of the
STAPL/programming job exported, and will be appended with a “.digest” extension.

The customer then sends the STAPL/programming job to a production programming house. Now, when the
devices are programmed, the digest of each of the primary components is printed in the log window. The
production programming house saves the log files and sends the devices along with log files back to the
customer. The customer can then verify that the correct design was programmed on the device by matching
the digests in the log file with that in the *.digest file under the Libero export folder.

Example Using STAPL File

If a STAPL file is exported, the digests will be printed in the log window, as shown in the example below.
Libero log:

Opened "D:/flashpro_files/m2s005_digestl/designer/al_MSS/al_MSS_fp/al_MSS._pro*

The "open_project® command succeeded.

PDB file

“D:\flashpro_files\m2s005_digestl\designer\al_MSS\4a8552f8-57ee-4baa-97ee-
2baa57ee2baa.pdb”™ has

been loaded successfully.
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DESIGN : al_MSS; CHECKSUM : DE15; PDB_VERSION : 1.9
The "load_programming_data® command succeeded.
Sucessfully exported STAPL file:

"D:\flashpro_files\m2s005_digestl\designer\al_MSS\export\al MSS.stp"; file programs
Fabric

and eNVM.

Fabric component digest:
276fbefb0al8cc0deld45etc84589745ee02fc2adbccl1259Fbeb674094754014

eNVM component digest:
6b2c2353e25c5982643¢c32640ac16c581874c8950300135622c126ee22d8blde
Finished: Thu Jan 22 12:37:32 2015 (Elapsed time 00:00:06)

The "export_single_stapl®™ command succeeded.

The "set_programming_file® command succeeded.

Project saved.

The "save_project® command succeeded.

Project closed.

The export folder will contain the exported STAPL file along with digest file. In this example, there will be two
files, “al_MSS.stp” and “al_MSS_stp.digest”. The content of the al_MSS_stp.digest file is shown below:
Fabric component digest: 276fbefb0al8cc0deld45efc84589745ee02fc2adbccl1259Fbeb674094754014

eNVM component digest: 6b2c2353e25¢c5982643c32640ac16c581874c8950300135622c126ee22d8blde
When the device is programmed in the production programming house by loading the STAPL file in
FlashPro, the log will be as follows:
: Scan Chain...

Warning: programmer "73207"
provided Vpump has

programmer

"73207"

: Vpump has been selected on programmer AND an externally
also been detected. Using externally provided Vpump voltage source.

programmer "73207" : Check Chain...

programmer "73207" : Scan and Check Chain PASSED.

programmer "73207" : device "M2S/M2GLO05(S)" : Executing action PROGRAM
programmer "73207" : device "M2S/M2GLO05(S)" : Family: SmartFusion2

programmer "73207" : device "M2S/M2GLO05(S)*" : Product: M2S005

programmer "73207° : device "M2S/M2GLO05(S)*" : EXPORT ISC_ENABLE_RESULT[32] = 007c6b44
programmer "73207" : device "M2S/M2GLOO5(S)" : EXPORT CRCERR: [1] = O

programmer "73207" : device "M2S/M2GLOO5(S)" : EXPORT EDCERR: [1] = O

programmer "73207" : device "M2S/M2GLO05(S)*" : TEMPGRADE: ROOM

programmer "73207" : device "M2S/M2GLOO5(S)*" : EXPORT VPPRANGE: [3] = 2
programmer "73207" : device “M2S/M2GLO05(S)*" : VPPRANGE: HIGH

programmer "73207" : device “M2S/M2GLO05(S)*" : EXPORT TEMP: [8] = 6b

programmer "73207" : device "M2S/M2GLO05(S)*" : EXPORT VPP: [8] = 7c

programmer "73207" : device "M2S/M2GLO0O5(S)*" : Programming FPGA Array and eNVM...
programmer "73207" : device "M2S/M2GL005(S)" : EXPORT Fabric component

digest[256] =
276fbefb0al8cc0deld45efc84589745ee02fc2adbccl1259Fbeb674094754014

programmer "73207" : device "M2S/M2GL0O05(S)" : EXPORT eNVM component digest[256]
= 6b2c2353e25c5982643c32640ac16c581874c8950300135622¢c126ee22d8blde
programmer "73207" : device "M2S/M2GLO0O5(S)*

programmer "73207" : device “M2S/M2GLO0O5(S)*" : EXPORT DSN[128] =
c6e99c2d1a992f13cf8231c4be847ach

programmer "73207" : device "M2S/M2GLO0O5(S)*"

programmer "73207" : device “M2S/M2GLO05(S)*" : Finished: Thu Jan 22 17:57:37 2015
(Elapsed time 00:00:19)

programmer "73207" : device "M2S/M2GLO05(S)*" : Executing action PROGRAM PASSED.
programmer "73207" : Chain programming PASSED.
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Chain Programming Finished: Thu Jan 22 17:57:37 2015 (Elapsed time 00:00:19)
0O-0-0-0-0-0

The log file is saved and sent back to the customer, who can verify that the device was programmed with the
correct design by comparing the digests in the log file to the contents of the al_MSS_stp.digest file.

Example Using Programming Job

If a programming job is exported, the digests will be printed in the log window, as shown in the example
below.

Libero log:

Software Version: 11.5.1.5

Opened "D:/flashpro_files/m2s005_digestl/designer/al_MSS/al MSS_fp/al MSS.pro*

The "open_project® command succeeded.

PDB file

“D:\flashpro_files\m2s005_digestl\designer\al_MSS\83ce6816-1e56-496b-9e56-
d96b1e56d96b.pdb*" has

been loaded successfully.

DESIGN : al MSS; CHECKSUM : DE15; PDB_VERSION : 1.9
The "load_programming_data® command succeeded.
Sucessfully exported STAPL file:

“D:\flashpro_files\m2s005_digestl\designer\al_MSS\export\al MSS_M2S005.stp~; file
programs

Fabric and eNVM.

Fabric component digest:
276fbefb0al8cc0deld45efc84589745ee02fc2adbccl1259Fbeb674094754014
eNVM component digest:
6b2c2353e25¢c5982643¢c32640ac16c581874c8950300135622c126ee22d8blde
Finished: Wed Jan 28 16:48:56 2015 (Elapsed time 00:00:06)

The "export_single_stapl® command succeeded.

The "set_programming_file® command succeeded.

Project saved.

The "save_project® command succeeded.

Project closed.

The export folder will contain the exported programming job along with digest file. In this example, there will

be two files, “al_MSS.job” and “al_MSS_job.digest” . The content of the al_MSS_job.digest file is shown
below:

Fabric component digest: 276fbefb0al8cc0deld45efc84589745ee02fc2adbccl259fheb674094754014
eNVM component digest: 6b2c2353e25c5982643c32640ac16c581874c8950300135622c126ee22d8blde
When the device is programmed in the production programming house by loading the programming job in
FlashPro Express, the log will be as follows:

programmer "73207" : Scan Chain...

Warning: programmer "73207" : Vpump has been selected on programmer AND an externally
provided Vpump has also been detected. Using externally provided Vpump voltage source.

programmer "73207" : Check Chain...

programmer "73207" : Scan and Check Chain PASSED.

programmer "73207" : device "M2S/M2GLO05(S)" : Executing action PROGRAM

programmer "73207" : device "M2S/M2GLO05(S)" : Family: SmartFusion2

programmer "73207" : device "M2S/M2GLO05(S)*" : Product: M2S005

programmer "73207° : device "M2S/M2GLO05(S)" : EXPORT ISC_ENABLE RESULT[32] = 007c6b44
programmer "73207" : device "M2S/M2GLOO5(S)*" : EXPORT CRCERR: [1] = O

programmer "73207" : device "M2S/M2GLO05(S)*" : EXPORT EDCERR: [1] = O

programmer "73207" : device "M2S/M2GLO05(S)*" : TEMPGRADE: ROOM
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programmer "73207" : device "M2S/M2GLO0O5(S)*" : EXPORT VPPRANGE: [3] = 2
programmer "73207" : device "M2S/M2GLO05(S)*" : VPPRANGE: HIGH

programmer "73207" : device "M2S/M2GLO05(S)*" : EXPORT TEMP: [8] = 6b

programmer "73207" : device "M2S/M2GLO05(S)" : EXPORT VPP: [8] = 7c

programmer "73207" : device "M2S/M2GLO0O5(S)" : Programming FPGA Array and eNVM...

programmer "73207" : device "M2S/M2GL0O05(S)" : EXPORT Fabric component
digest[256] =
276Tbefbh0al8cc0deld45efc84589745ee02fc2adbcc1259Fbeb674094754014
programmer "73207" : device "M2S/M2GL0O05(S)" : EXPORT eNVM component digest[256]
= 6b2c2353e25c5982643c32640ac16c581874c8950300135622¢c126ee22d8blde

programmer "73207" : device "M2S/M2GLO05(S)" :

programmer "73207" : device “M2S/M2GLO0O5(S)*" : EXPORT DSN[128] =
c6e99c2d1a992f13cf8231c4be847ach

programmer "73207" : device "M2S/M2GLO0O5(S)*" :

programmer "73207" : device "M2S/M2GLO05(S)*" : Finished: Thu Jan 22 17:57:37 2015
(Elapsed time 00:00:19)

programmer "73207" : device "M2S/M2GLO05(S)*" : Executing action PROGRAM PASSED.
programmer "73207" : Chain programming PASSED.

Chain Programming Finished: Thu Jan 22 17:57:37 2015 (Elapsed time 00:00:19)
0-0-0-0-0-0

The log file is saved and sent back to the customer, who can verify that the device was programmed with the
correct design by comparing the digests in the log file above to the contents of the al_MSS_job.digest file.

See Also
Export Bitstream - SmartFusion2, IGLOO2, and RTG4 Only

Editable Constraints Grid

The Constraints Editor enables you to add, edit and delete.

© | MainWindow - [Contraints Editor. for scenario Primary]
[ 1] Fil= Edit  View

LS

Contraints Editor For scenario Primary

[= Constraints

= Exceptions

= Advanced

= Requirements Syntax Clock Name | Clock Source | Period {ns)

M Generated Clock

Input Delay Click here to add a constraint

Qutput Delay
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Mulkicycle
False Path

Clock Source Latency
Disable Timing
Clack Uncertainity

Constraints  Tools  Help -8 x

2% %eis e &ERE e o

Frequency Dutycycle

(MHz) (o) First Edge Difset {ns)

> < ¥

Temp: COM | | Yalk: COM | | Speed: STD

Figure 202 - Constraints Editor

To add a new constraint:

Select a constraint type from the constraint browser.

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.

The new constraint is added to the Constraint List. The green syntax flag indicates that the constraint
was successfully checked.
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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. Right-click the constraint you want to delete and choose Delete Constraint.

extended _run_lib - Libero SoC Only

Note: This is not a Tcl command; it is a shell script that can be run from the command line.
The extended_run_lib Tcl script enables you to run the multiple pass layout in batch mode from a
command line.

$ACTEL_SW_DIR/bin/libero script:$ACTEL_SW_DIR/scripts/extended_run_lib.tcl
logfile:extended_run.log “script_args:-root path/designer/module_name [-n numPasses] [-
starting_seed_index numindex] [-compare_criteria value] [-c clockName] [-analysis value] [-
slack_criteria value] [-stop_on_success] [-timing_driven|-standard] [-power_driven value]
[-placer_high_effort value]”

Note:
e There is no option to save the design files from all the passes. Only the (Timing or Power) result
reports from all the passes are saved.
e This script supports only SmartFusion2, IGLOO2 and RTG4 designs.

Arguments

-root path/designer/module_name

The path to the root module located under the designer directory of the Libero project.
[-n numPasses]

Sets the number of passes to run. The default number of passes is 5.
[-starting_seed_index numlndex]

Indicates the specific index into the array of random seeds which is to be the starting point for the passes.
Value may range from 1 to 100. If not specified, the default behavior is to continue from the last seed
index that was used.

[-compare_criteria value]

Sets the criteria for comparing results between passes. The default value is set to frequency when the —c
option is given or timing constraints are absent. Otherwise, the default value is set to violations.

Value Description

frequency | Use clock frequency as criteria for comparing the results between passes.
This option can be used in conjunction with the -c option (described below).

violations | Use timing violations as criteria for comparing the results between passes.
This option can be used in conjunction with the -analysis, -slack_criteria and
-stop_on_success options (described below).

power Use total power as criteria for comparing the results between passes, where
lowest total power is the goal.

[-c clockName]
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Applies only when the clock frequency comparison criteria is used. Specifies the particular clock that is to
be examined. If no clock is specified, then the slowest clock frequency in the design in a given pass is
used. The clock name should match with one of the Clock Domains in the Summary section of the Timing

report.
[-analysis value]

Applies only when the timing violations comparison criteria is used. Specifies the type of timing violations
(the slack) to examine. The following table shows the acceptable values for this argument:

Value Description

max | Examines timing violations (slack) obtained from maximum delay analysis. This
is the default.

min Examines timing violations (slack) obtained from minimum delay analysis.

[-slack_criteria value]

Applies only when the timing violations comparison criteria is used. Specifies how to evaluate the timing
violations (slack). The type of timing violations (slack) is determined by the -analysis option. The following

table shows the acceptable values for this argument:

Value Description

worst | Sets the timing violations criteria to Worst slack. For each pass obtains the most
amount of negative slack (or least amount of positive slack if all constraints are
met) from the timing violations report. The largest value out of all passes will
determine the best pass. This is the default.

tns Sets the timing violations criteria to Total Negative Slack (tns). For each pass it

obtains the sum of negative slack values from the first 100 paths from the timing
violations report. The largest value out of all passes determines the best pass. If
no negative slacks exist for a pass, then the worst slack is used to evaluate that

pass.
[-stop_on_success]
Applies only when the timing violations comparison criteria is used. The type of timing violations (slack) is
determined by the -analysis option. Stops running the remaining passes if all timing constraints have been
met (when there are no negative slacks reported in the timing violations report).
[-timing_driven]-standard]
Sets layout mode to timing driven or standard (non-timing driven). The default is -timing_driven or the
mode used in the previous layout command.
[-power_driven value]
Enables or disables power-driven layout. The default is off or the mode used in the previous layout
command. The following table shows the acceptable values for this argument:
Value Description
off Does not run power-driven layout.
on Enables power-driven layout.

[-placer_high_effort value]

Sets placer effort level. The default is off or the mode used in the previous layout command. The following
table shows the acceptable values for this argument:
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Value Description
off Runs layout in regular effort.
on Activates high effort layout mode.
Return

A non-zero value will be returned on error.
Supported Families

SmartFusion2, IGLOO2, RTG4
Exceptions

None
Example

D:/Libero_11_3 SP1/Designer/bin/libero
script:D:/Libero_11 3 SP1/Designer/scripts/extended_run_lib.tcl logfile:extended_run.log
"script_args:-root E:/designs/centralfpga/designer/centralfpga -n 3 -slack_criteria tns -
stop_on_success™

See Also
Place and Route - SmartFusion2, IGLOO2, and RTG4
Multiple Pass Layout - SmartFusion2, IGLOO2, and RTG4

Files Tab and File Types

The Files tab displays all the files associated with your project, listed in the directories in which they appear.

Right-clicking a file in the Files tab provides a menu of available options specific to the file type. You can
also delete files from the project by selecting Delete from Project from the right-click menu. You can delete
files from the project and the disk by selecting Delete from Disk and Project from the right-click menu.

You can instantiate a component by dragging the component to a SmartDesign Canvas or by selecting
Instantiate in SmartDesign from the right-click menu.

You can configure a component by double-clicking the component or by selecting Open Component from
the right-click menu.

File Types

When you create a new project in the Libero SoC it automatically creates new directories and project files.
Your project directory contains all of your 'local’ project files. If you import files from outside your current
project, the files must be copied into your local project folder. (The Project Manager enables you to manage
your files as you import them.)

Depending on your project preferences and the version of Libero SoC you installed, the software creates
directories for your project.

The top level directory (<project_name>) contains your PRJ file; only one PRJ file is enabled for each Libero
SoC project.
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component directory - Stores your SmartDesign components (SDB and CXF files) for your Libero SoC

project.

constraint directory - All your constraint files (SDC, PDC)

designer directory - ADB files (Microsemi Designer project files), -_ba.SDF, _ba.v(hd), STP, PRB (for

Silicon Explorer), TCL (used to run designer), impl.prj_des (local project file relative to revision), designer.log

(logfile)

Note: The Microsemi ADB file memory requirement is equivalent to 2x the size of the ADB file. If
your computer does not have 2x the size of your ADB file's memory available, please make
memory available on your hard drive.

hdl directory - all hdl sources. *.vhd if VHDL, *.v and *.h if Verilog

simulation directory - meminit.dat, modelsim.ini files

smartgen directory - GEN files and LOG files from generated cores

stimulus directory - BTIM and VHD stimulus files

synthesis directory - *.edn, *_syn.prj (Synplify log file), *.psp (Precision project file), *.srr (Synplify logfile),

precision.log (Precision logfile), *.tcl (used to run synthesis) and many other files generated by the tools (not

managed by Libero SoC)

viewdraw directory - viewdraw.ini files

How do | interpret data in the Flash Memory (NVM) Status Report?

The Embedded Flash Memory (NVM) Status Report generated from the FlashPro SmartDebug feature
consists of the page status of each NVM page. For example:

Flash Memory Content [ Page 34 to 34 ]
FlashMemory Page #34:

Status Register(HEX): 00090000

Status ECC2 check: Pass

Data ECC2 Check: Pass

Write Count: Pass (2304 writes)

Total number of pages with status ECC2 errors: 0
Total number of pages with data ECC2 errors: O
Total number of pages with write count out of range: O
FlashMemory Check PASSED for [ Page 34 to 34 ]
The “check_flash_memory® command succeeded.

The Execute Script command succeeded.

Table 12 - Embedded Flash Memory Status Report Description

Flash Description
Memory
Status Info

Status Raw page status register captured from device
Register
(HEX)

Status Check for ECC2 issue in the page status
ECC2
Check

Data ECC2 | Check for ECC2 issue in the page data
Check

Write Count | Check if the page-write count is within the expected range.
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Flash Description
Memory
Status Info

The expected write count is greater than or equal to:

6,384 - SmartFusion devices
2,288 - Fusion devices

Note: Write count, if corrupted, cannot be reset to a valid value within the
customer flow;invalid write count will not prevent device from being
programmed with the FlashPro tool.

The write count on all good eNVM pages is set to be 2288 instead of 0 in
the manufacturing flow. The starting count of the eNVM is 2288. Each
time the page is programmed or erased the count increments by one.
There is a Threshold that is set to 12288, which equals to 3 * 4096.

Since the threshold can only be set in multiples of 4096 (2"12), to set a
10,000 limit, the Threshold is set to 12288 and the start count is set to
2288; and thus the eNVM has a 10k write cycle limit. After the write count
exceeds the threshold, the STATUS bit goes to 11 when attempting to
erase/program the page.

Importing Files

Anything that describes your design, or is needed to program the device, is a project source. These may
include schematics, HDL files, simulation files, testbenches, etc. Import these source files.

To import afile:
1. From the File menu, choose Import Files.
2. In Files of type, choose the file type.
3. InLook in, navigate to the drive/folder where the file is located.
4. Select the file to import and click Open.

Note: You cannot import a Verilog File into a VHDL project and vice versa.

File Types for Import

File Type File Extension
ViewDraw Symbol *.1-9
ViewDraw Schematic *1-9
Behavioral and Structural VHDL; VHDL Package *.vhd, *.vhdI
Design Block Core *.gen
Verilog Include *.h
Behavioral and Structural Verilog *v
Stimulus *vhd, * .vhdl,
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File Type File Extension
*V
EDIF Netlist *.edn
Memory file *.mem
Components (Designer Blocks, Synplify DSP) *.cxf

list_clock_groups

This Tcl command lists all existing clock groups in the design.

list_clock _groups

Arguments
None

Supported Families

SmartFusion2, IGLOO2, and RTG4

Example

list_clock_groups

See Also

set clock groups
remove_clock groups

& Microsemi
Export Firmware — SmartFusion?2

Project Manager - Cores Dialog Box (Advanced Download Mode)

This dialog box (shown below) enables you to download cores from a web repository into a Vault.

A Vault is a local directory (either local to your machine or on the local network) that contains cores
downloaded from one or more repositories. A repository is a location on the web that contains cores that can

be included in your design.

The Catalog displays all the cores in your Vault.
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Figure 203 - Project Manager - Cores Dialog Box

Display only the latest version of a core is checked by default. This option, if checked, shows the latest
versions of cores that are not in the Vault , and also filters out any duplicate cores that have the same
Vendor, Library, and Name, with an earlier version number.

If the checkbox is de-selected the dialog box displays all cores, including those already loaded into the
Vault. The status column indicates if a core has already been loaded.

Use the Filter to find any string that exists either in the core name or the Core Description. By default the
filter contains a beginning and ending ', so if you type ‘controller’ you get all cores with controller in the core
name (case insensitive search) or in the core description.

The colored icons indicate the license status. Blank means that the core is not license protected in any way.
Colored icons means that the core is license protected, with the following meanings:

Green Key - Fully licensed; supports the entire design flow.

Yellow Key - Has a limited or evaluation license only. Precompiled simulation libraries are provided,
enabling the core to be instantiated and simulated within the Microsemi Libero SoC Using the Evaluation
version of the core it is possible to create and simulate the complete design in which the core is being
included. The design is not synthesizable (RTL code is not provided). No license feature in the license.dat
file is needed to run the core in evaluation mode. You can purchase a license to generate an obfuscated
or RTL netlist.

Yellow Key with Red Circle - License is protected; you are not licensed to use this core.

Stop Downloads - Interrupts the download for any cores being added to your Vault.
Project Settings Dialog Box

The Project Settings dialog box enables you to modify your Device, HDL, and Design Flow settings and your
Simulation Options.

Device Selection

Sets the device Family, Die, and Package for your project. See the New Project Creation Wizard - Device
Settings page for a detailed description of the options.
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Device Settings
Reserve Pins for Probes(SmartFusion2, IGLOO2, and RTG4 only) - Reserve your pins for probing if you

intend to debug using SmartDebug.

Reserve Pins for SPI (RTG4 only) — Check this box to reserve pins for SPI functionality in Programming.
This reserved SPI pin option is displayed in the Compile Report when the compile process completes.

Default I/O Technology - Sets all your I/Os to a default value. You can change the values for individual 1/0s
in the I/O Attributes Editor.
Design Flow

Preferred Language

Sets your HDL to VHDL or Verilog. You can import both Verilog and VHDL files into your project. However,
the HDL files generated in the flow (such as the post-layout netlist for simulation) are created in the HDL
(Verilog or VHDL) you set as the Preferred Language here.

Root <Design>

Enable Synthesis - Set this option to run synthesis on your root (top-level) design. Uncheck this box if you
wish to skip synthesis on your root (top-level) design.

Synthesis Gate Level Netlist Format

Sets your gate level netlist format to Verilog or EDIF. For Secure IP design flow, you must set the format to
Verilog. See the Microsemi website for more information about the Secure IP flow.

Design Methodology (for SmartFusion2 and IGLOO2 only)

Use Standalone Initialization for MDDR/FDDR/SERDES Peripherals — Enables you to create your own
peripheral initialization logic in SmartDesign for each of your design peripherals (MDDR/FDDR/SERDES).
When checked, System Builder does not build the peripherals initialization logic for you. Standalone
initialization is useful if you want to make the initialization logic of each peripheral separate from and
independent of each other.

For more information, refer to the Standalone Peripheral Initialization User Guide.

Reports (Available only in Enhanced Constraint Flow)

Maximum number of high fanout nets to be displayed - Enter the number of high fanout nets to be
displayed. The default value is 10. This means the top 10 nets with the highest fanout will appear in the
<root>_compile_netlist_resource.xml> Report.

Abort Flow if Errors are found in Physical Design Constraints (PDC) — (Enhanced Constraint Flow only)
Check this checkbox to abort Place and Route if the I/O or Floorplanning PDC constraint file contains errors.
Abort Flow if Errors are found in Timing Constraints (SDC) — (Enhanced Constraint Flow only) Check
this checkbox to abort Place and Route if the Timing Constraint SDC file contains errors.

Analysis Operating Conditions (For SmartFusion2, IGLOO2, and RTG4)

Sets the Operating Temperature Range (COM/IND/MIL/Custom), the Core Voltage Range
(COM/IND/MIL/Custom) and Default I1/0 Voltage Range (COM/IND/MIL/Custom).

Radiation (krad) - For RTG4 only, enter the radiation value (in krads) for your device. Valid range is from 0
to 300.
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Enable Single Event Transient mitigation (RTG4 only) - Controls the mitigation of Single Event Transient
(SET) in the FPGA fabric. When this box is checked, SET filters are turned on globally to help mitigate
radiation-induced transients. By default, this box is unchecked.

These settings are propagated to Verify Timing, Verify Power, and Backannotated Netlist for you to perform
Timing/Power Analysis.

Note: For SmartFusion, IGLOO, ProAsic3, and Fusion projects, The Temperature and Voltage Range tables
are disabled. To perform Timing/Power analysis with different operating conditions, invoke Designer and
make the operating condition settings in the Project Settings page.

Simulation Options and Simulation Libraries

Sets your simulation options. See the Project Settings: Simulation Options topic for more information.

Project Settings: Simulation

To access this dialog box, from the Project menu choose Project Settings and click Simulation Options >
DO File.

Use the Simulation tab to set your simulation values in your project. You can set change how Libero SoC
handles Do files in simulation, import your own Do files, set simulation run time, and change the DUT name
used in your simulation. You can also change your library mapping in this dialog box.

Dcyace s e tocs 7] Use automatic DO fie
Device settings

Design flaw Simulation runtine: 1000ns -
Analysis operating conditions

Testbench moduie name:  testhench
4 Simulation options

DO file Top level stance name:  <top>_0
s [ Generate ¥CD fie
Vsim commands
Timescale VCD flle name:
# Simulation libraries Sefect Verbag lnguage mmia
SmartFusionZ
Veriog 2001
System Veriog
Select VHDL language syntax
VHDL 2008

User defined DO file:

DO command parameters:

| heb | Cese |

Figure 204 - Project Settings: - DO File
DO file
Use automatic DO file

Select if you want the Project Manager to automatically create a DO file that will enable you to simulate your
design.

Simulation Run Time - Specify how long the simulation should run. If the value is 0, or if the field is empty,
there will not be a run command included in the run.do file.

Testbench module name - Specify the name of your testbench entity name. Default is “testbench,” the
value used by WaveFormer Pro.

Top Level instance name - Default is <top_0>, the value used by WaveFormer Pro. The Project Manager
replaces <top> with the actual top level macro when you run simulation (presynth/postsynth/postlayout).

Generate VCD file - Click the checkbox to generate a VCD file.
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VCD file name - Specifies the name of your generated VCD file. The default is power.vcd; click power.vcd
and type to change the name.

Select Verilog Language Syntax

Sets your DO file Verilog language syntax.
Select VHDL Language Syntax

VHDL 2008 - Select if you wish to use VHDL 2008 for your DO file.
User defined DO file - Enter the DO file name or click the browse button to navigate to it.
DO command parameters - Text in this field is added to the DO command.

Waveforms

Include DO file - Including a DO file enables you to customize the set of signal waveforms that will be
displayed in ModelSim.

Display waveforms for - You can display signal waveforms for either the top-level testbench or for the
design under test. If you select top-level testbench then Project Manager outputs the line 'add wave
/testbench/*' in the DO file run.do. If you select DUT then Project Manager outputs the line ‘add wave
[testbench/DUT/*" in the run.do file.

Log all signals in the design - Saves and logs all signals during simulation.
Vsim Commands

SDF timing delays - Select Minimum (Min), Typical (Typ), or Maximum (Max) timing delays in the back-
annotated SDF file.

Disable Pulse Filtering during SDF-based Simulations - When the check box is enabled the
+pulse_int_e/l +pulse_int_r/1 +transport_int_delays switch is included with the vsim command for post-
layout simulations; the checkbox is disabled by default.

Resolution
The default is family specific (review the dialog box for your default setting), but you can customize it to fit

your needs.
Additional options - Text entered in this field is added to the vsim command.
Timescale
TimeUnit - Enter a value and select s, ms, us, ns, ps, or fs from the pull-down list, which is the time base for
each unit. The default setting is ns.
Precision - Enter a value and select s, ms, us, ns, ps, or fs from the pull-down list. The default setting is ps.
Simulation Libraries
Use default library path - Sets the library path to default from your Libero SoC installation.
Library path - Enables you to change the mapping for your simulation library (both Verilog and VHDL).
Type the pathname or click the Browse button to navigate to your library directory.

remove_clock_groups

This Tcl command removes a clock group by name or by ID.
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remove_clock _groups [-id id# | —name groupname] \
[-physically_exclusive | -logically_exclusive | -asynchronous]

Note: The exclusive flag is not needed when removing a clock group by ID.
Arguments

-id id#

Specifies the clock group by the ID.

—-name groupname

Specifies the clock group by name (to be always followed by the exclusive flag).
[-physically_exclusive | -logically_exclusive | - asynchronous]

Supported Families
SmartFusion2, IGLOO2, and RTG4
Example

Removal by group name

remove_clock_groups —name mygroup3 —physically_exclusive
Removal by goup ID

remove_clock_groups —id 12

See Also

set_clock groups
list_clock groups

Running Libero SoC from your Software Tool Chain

When launched from your software toolchain, Libero SoC becomes solely an MSS configurator. This can be
useful if you are responsible for the embedded code development for the SmartFusion device and are more
comfortable in your existing software tool chain.

Any FPGA fabric development needs to be done using the regular Libero® SoC tool flow. Using the Libero
SoC in the software toolchain mode only enables you to configure the SmartFusion Microcontroller
Subsystem (MSS) and not the FPGA fabric.

The MSS Configurator can be integrated in any software development IDE that supports external tools.
Configure your IDE to start the Libero SoC executable and use the parameters below to customize your
interface. For SoftConsole, Keil and IAR the parameters are:

""PROJECT_LOCATION:<path>" //Project directory location, and the location of your
generated MSS files.

"DESIGN_NAME :<name>" //Name of your design.

"STARTED_BY:<tool>" //ldentifies which tool invoked the MSS Configurator; can be
SoftConsole, Keil, or IAR EWARM

See Also
Exporting Firmware and the Software IDE Workspace
Libero SoC Frequently Asked Questions
Software IDE Integration

View/Configure Firmware Cores
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Search in Libero SoC

Search options vary depending on your search type.

To find a file:
1. Use CTRL + F to open the Search window.

2. Enter the name or part of name of the object you wish to find in the Find field. *' indicates a wildcard,
and [*-*] indicates a range, such as if you search for al, a2, ... a5 with the string a[1-5].

3. Set the Options for your search (see below for list); options vary depending on your search type.
Click Find All (or Next if searching Text).

Searching an open text file, Log window or Reports highlights search results in the file itself.
All other results appear in the Search Results window (as shown in the figure below).

Match case: Select to search for case-sensitive occurrences of a word or phrase. This limits the search so it
only locates text that matches the upper- and lowercase characters you enter.

Match whole word: Select to match the whole word only.

Search Results q X
H 1 2
@ B itest mss_MSS_0:M55_RESET N:Pin
B test mss:MSS_RESET M Pin
MS5_RESET_M Met
2
4

Figure 205 - Search Results
Current Open SmartDesign

Searches your open SmartDesign, returns results in the Search window.
Type: Choose Instance, Net or Pin to narrow your search.
Query: Query options vary according to Type.

Type Query Option Function
Instance | Get Pins Search restricted to all pins
Get Nets Search restricted to all nets
Get Unconnected Pins Search restricted to all unconnected pins
Net Get Instances Searches all instances
Get Pins Search restricted to all pins
Pin Get Connected Pins Search restricted to all connected pins
Get Associated Net Search restricted to associated nets
Get All Unconnected Pins Search restricted to all unconnected pins
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Current Open Text Editor

Searches the open text file. If you have more than one text file open you must place the cursor in it and click
CTRL + F to search it.

Find All: Highlights all finds in the text file.

Next: Proceed to next instance of found text.

Previous: Proceed to previous instance of found text.

Replace with: Replaces the text you searched with the contents of the field.
Replace: Replaces a single instance.

Replace All: Replaces all instances of the found text with the contents of the field.

Design Hierarchy

Searches your Design Hierarchy; results appear in the Search window.
Find All: Displays all finds in the Search window.

Stimulus Hierarchy

Log Window

Reports

Files

Files on disk

Searches your Stimulus Hierarchy; results appear in the Search window.
Find All: Displays all finds in the Search window.

Searches your Log window; results are highlighted in the Log window - they do not appear in the Search
Results window.

Find All: Highlights all finds in the Log window.
Next: Proceed to next instance of found text.
Previous: Proceed to previous instance of found text.

Searches your Reports; returns results in the Reports window.
Find All: Highlights all finds in the Reports window.

Next: Proceed to next instance of found text.

Previous: Proceed to previous instance of found text.

Searches your local project file names for the text in the Search field; returns results in the Search window.
Find All: Lists all search results in the Search window.

Searches the files' content in the specified directory and subdirectories for the text in the Search field;
returns results in the Search window.

Find All: Lists all finds in the Search window.

File type: Select a file type to limit your search to specific file extensions, or choose *.* to search all file
types.
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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 the Create Generated Clock Constraint Dialog Box dialog box and click the Browse button for
the Clock Reference.

ARLE) |
¥ | Select Generated Clock Source -8

FDDR_ADDR -
FDDR_ADDRJ[0]
FDDR_ADDR[10]
FDDR_ADDR[11]
FDDR_ADDR[12]
FDDR_ADDR[13]
FDDR_ADDR[14]
FDDR_ADDR[15]
FDDR_ADDR][1] .

Filter available pins :

Pin Type : J'-"Jl Purts e . e e -

= Filter

I ] | B | T
_Hep | L Ok || Concel |

Figure 206 - Select Generated Clock Reference Dialog Box
Filter Available Pins

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 constraints

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 the Create Generated Clock Constraint dialog box and click the Browse button for the Clock
Pin.
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Filter available pins :

Pin Type : [Explicit clocks - ]

=
o) [ |

Figure 207 - Select Generated Clock Source Dialog Box

Filter Available Pins

Explicit clock pins for the design is the default value. To identify any other pins in the design as the
generated clock source pins, from the Pin Type pull-down list, select Explicit clocks, Potential clocks, All
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.

Select Source or Destination Pins for Constraint Dialog Box

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

To open the Select Source or Destination Pins for Constraint dialog box from the SmartTime Constraints
Editor, right-click the Constraint Type in the Contraint Browser to open the Add Constraint Dialog Box. From
this dialog box, click the Browse button to open the Select Source or Destination Pins for the Constraint

dialog box.
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.
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B Select Source Pins for Multicycle Constraint [ 2 ﬂ]

Spedfy pins :- @ by explidtlist ) by keyword and wildcard

Available Pins: Assigned Pins:
FODR_DM_RDQS

FODR_DM_RDGQS[0]
FODR_DM_RDQS[1]

[ »

m

o000 i
FDDR_DQS

FDDR_DQS[0]

FDDR_DQS[1]
FDDR_DQS_N

FDDR_DQS_N[0]

FODR DQS_N[1]
FDDR_DQS_TMATCH_0_IN |

Filter available pins :
Fin Type : [Input Ports s ] [ ak
¥ Filter
[(re ]

Figure 208 - Select Source Pins for Multicycle (Specify pins by explicit list) Dialog Box

Available Pins
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 Pins

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.
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FDDR_DQ

FDDR_DQS

FDDR_DQS[0]
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| »
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Filter available pins ;
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]
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Figure 209 - Select Source Pins for Multicycle (Specify pins by keyword and wildcard) Dialog Box

Pin Type

Filter

Resulting Pins

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.

Specifies the filter based on which the Available Pins list shows the pin names. The defaultis *. You can

specify any string value.

Displays pins from the available pins based on the filter.

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.
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Select Source Pins for Clock Constraint

Specify pins o+ by explicit list " by keyword and wildcard

fvailable Pins: Aszigned Pins:
ZPUCIE,
WidRefClk,

Add All =

ikl

Filker available objects:

Fin Tyvpe: Explicit clocks j

| * Filter

Help | (04 | Cancel

Figure 210 - Select Source Pins for Clock Constraint Dialog Box

Available Pins

Displays all available pins.

Filter Available Pins

Explicit clock pins for the design is the default value. To identify any other pins in the design as clock pins,
right-click the Pin Type pull-down menu and select one of the following:

e Explicit clocks
e Potential clocks
e Input ports
e AllPins
e All Nets
e Pins on clock network
¢ Nets in clock network
You can also use the Filter to filter the clock source pin name in the displayed list.

See Also
Specifying clock constraints
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Set a Disable Timing Constraint

Use disable timing constraint to specify the timing arcs to be disabled for timing consideration.

Note: This constraint is for the Place and Route tool and the Verify Timing tool. It is ignored by the Synthesis
tool.

To specify a Disable Timing constraint, open the Set Constraint to Disable Timing Arcs dialog box in one of
the following four ways:

e From the Constraints Browser, choose Advanced > Disable Timing.

e Double-click the Add Disable Timing Constraint icon Q
e Choose Disable Timing from the Constraints drop-down menu (Constraints > Disable Timing).
¢ Right-click any row in the Disable Timing Constraints Table and choose Add Constraint to Disable
Timing.
The Set Constraint to Disable Timing Arcs dialog box appears.

= B
' Set constraint to disable timing arcs &Iﬁ
Instance Mame: e

Exclude all timing arcs in the instance
@ Specify timing arc to excude:

S —
I
p R A —

Comment :

o] |

Figure 211 - Set Constraint to Disable Timing Arcs Dialog Box

Instance Name
Specifies the instance name for which the disable timing arc constraint will be created.
Click the browse button next to the Instance Name field to open the Select instance to constrain dialog box.
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-
# | Select instance to constrain

AND2_0

DFN1_0

DFN1_1

Data_in 0

Data_in_1

FCCC D

FCCC_0fCCC_INST
FCCC_0/CLKD_PAD_INST
FCCC_0/CLKD_PAD_INST/id
FCCC_0/GLO_INST
FCCC_0/GLO_INST/id
FCCC_0/gnd_inst
FCCC_0/gnd_inst/il
FCCC_0/gnd_inst/id
FCCC_0/vec_inst
FCCC_0fvec_inst/i2
FCCC_0fvec_inst/id

0sC0

0S5C_0/1 RCOSC_25 50MHZ
0SC_0/1_RCOSC_25_S0MHZ_FAB

il
il0

i1

05C_0/T RCOSC_25_50MHZ_FAB/4
O5C_0/T_RCOSC_25_50MHZ_FAB_CLKINT

m

Figure 212 - Set Instance to Constrain Dialog Box

The Pin Type selection is limited to All Instances only.

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

Specifies the starting point for the timing arc.
To Port

Specifies the ending point for the timing arc.
Comment

Enter a one-line comment for the 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 Constraints menu, choose Clock Source Latency.

Clack Mame or Source:

Clock Source

I

Late Fall ns

Late Rise ns ————Jm

Eatly Rise ns Early Fall ns

N
by

Clock Edges: || Faling same as rising ["] Early same as late

Comment:

Ok ] [ Cancel

Figure 213 - Set Clock Source Latency Dialog Box

Clock Name or Source

Late Rise

Displays a list of clock ports or pins that do not already have a clock source latency specified. Select the
clock name or source for which you are specifying the clock source latency.

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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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.

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.

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.

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".

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

See Also
Specifying Clock Constraints

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 Constraints menu, choose Disable Timing.
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Figure 214 - 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

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 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: 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 Constraints > False Path.

Set False Path Constraint

Flrcum:

e
Through:

e
To:

e
Comment:
|

Help O | Cancel

Figure 215 - Set False Path Constraint Dialog Box

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.
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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
Specifying a False Path Constraint

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, click the Constraints menu and choose Max Delay ( Constraints > Max Delay).
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Figure 216 - 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.

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.
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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 a Maximum Delay Constraint

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, click the Constraints menu and choose Min Delay ( Constraints > Min Delay).
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Figure 217 - 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.
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.
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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 a Minimum Delay Constraint

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: When multiple timing constraints are set on the same timing path, the false path constraint
has the highest priority and always takes precedence over multiple cycle path constraint. A
specific maximum delay constraint overrides a general multicycle path constraint.

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

specify multiplier(s) for: {+ Setup Chedk only (" Setup and Hold Checks
Setup Path Multiplier: ||

VerToe -, Default setup \ Mew setup

1 Al Edge . EdgE
j & L j & t j Fy
Hold edge
From:
Through:
To:
Comment:

Help QK | Cancel

Figure 218 - Set Multicycle Constraint Dialog Box
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.
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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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Figure 219 - Set Multicycle Constraint Dialog Box with Setup and Hold Checks Selected

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.
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set_clock_groups

set_clock_groups is an SDC command which disables timing analysis between the specified clock groups.
No paths are reported between the clock groups in both directions. Paths between clocks in the same group
continue to be reported.

set_clock _group [-name name]
[-physically_exclusive | -logically_exclusive | -asynchronous]
[-comment comment_string]
—group clock_list

Note: If you use the same name and the same exclusive flag of a previously defined clock group to create a
new clock group, the previous clock group is removed and a new one created in its place.

Arguments

-name name
Name given to the clock group. Optional.
-physically_exclusive

Specifies that the clock groups are physically exclusive with respect to each other. Examples are multiple
clocks feeding a register clock pin.

-logically_exclusive

Specifies that the clocks groups are logically exclusive with respect to each other. Examples are clocks
passing through a mux.

-asynchronous

Specifies that the clock groups are asynchronous with respect to each other, as there is no phase
relationship between them.

Note: The exclusive flags for the arguments above are all mutually exclusive. Only one can be specified.
-group clock_list

Specifies a list of clocks. There can any number of groups specified in the set_clock_group command.

Supported Families

SmartFusion2, IGLOO2, and RTG4

Example

set_clock_groups —name mygroup3 —physically_exclusive \
—group [get_clocks clk_1] —group [get _clocks clk_2]
See Also

list_clock groups
remove_clock groups

set_clock_to_output

SDC command; defines the timing budget available inside the FPGA for an output relative to a clock.

set_clock_to_output delay value -clock clock_ref [-max] [-min] [-clock_fall] output_list
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delay_value

Specifies the clock to output delay in nanoseconds. This time represents the amount of time available
inside the FPGA between the active clock edge and the data change at the output port.

-clock clock_ref

Specifies the reference clock to which the specified clock to output is related. This is a mandatory
argument.

-max

Specifies that delay_value refers to the maximum clock to output at the specified output. If you do not
specify —max or —min options, the tool assumes maximum and minimum clock to output delays to be
equal.

-min

Specifies that delay_value refers to the minimum clock to output at the specified output. If you do not
specify —max or —min options, the tool assumes maximum and minimum clock to output delays to be
equal.

-clock_fall

Specifies that the delay is relative to the falling edge of the reference clock. 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 ({}).

set_clock_uncertainty

Tcl command; 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 -fall_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 -fal 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 -fall_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 -fall_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 -fall_to arguments can be specified for the constraint to be valid.
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-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 -fall_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.

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.

Examples

set_clock_uncertainty 10 -from CIkl -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 {*} ]
set_external_check

SDC command; defines the external setup and hold delays for an input relative to a clock.

set_external_check delay_value -clock clock ref [-setup] [-hold] [-clock fall] input_list

Arguments

delay_value

Specifies the external setup or external hold delay in nanoseconds. This time represents the amount of
time available inside the FPGA for the specified input after a clock edge.

-clock clock_ref

Specifies the reference clock to which the specified external check is related. This is a mandatory
argument.

-setup

Specifies that delay_value refers to the setup check at the specified input. This is a mandatory argument if
—hold is not used. You must specify either -setup or -hold option.

-clock_fall

Specifies that the delay is relative to the falling edge of the reference clock. 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 ({}).
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Supported Families

SmartFusion2, IGLOO2, RTG4, SmartFusion, IGLOO, ProASIC3, Fusion

Description
The set_external_check command specifies the external setup and hold times on input ports relative to a
clock edge. This usually represents a combinational path delay from the input port to the clock pin of a
register internal to the current design. For in/out (bidirectional) ports, you can specify the path delays for
both input and output modes. The tool uses external setup and external hold times for paths starting at
primary inputs.
A clock is a singleton that represents the name of a defined clock constraint. This can be an object accessor
that will refer to one clock. For example:
[get_clocks {system_clk}]
[get_clocks {sys*_clk}]
Examples

The following example sets an external setup check of 12 ns and an external hold check of 6 ns for port
data_in relative to the rising edge of CLK1:

set_external_check 12 -clock [get_clocks CLK1] -setup [get ports data_in]
set_external_check 6 -clock [get _clocks CLK1] -hold [get ports data_in]

See Also
SDC Syntax Conventions

set_min_delay

SDC command; 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.
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
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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

SmartFusion2, IGLOO2, RTG4, SmartFusion, IGLOO, ProASIC3, Fusion

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.

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*]
Microsemi Implementation Specifics

The —through option in the set_min_delay SDC command is not supported.

See Also
SDC Syntax Conventions

Organize Source Files

The Organize Source Files dialog box enables you to set the source file order in the Libero SoC.
Click the Use list of files organized by User radio button to Add/Remove source files for the selected tool.
To specify the file order:

1. In the Design Flow window under Implement Design, right-click Synthesize and choose Organize
Input Files > Organize Source Files. The Organize Source Files dialog box appears.
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2. Click the Use list of files organized by User radio button to Add/Remove source files for the selected
tool.

3. Select a file and click the Add or Remove buttons as necessary. Use the Up and Down arrows to
change the order of the Associated Source files.

4. Click OK.

Wl Organize Source files of alpha_proj2 for Synthesize tool EHE

Click to select a Source file in the project, and use the Add button ta pass the file ko the toal.
Use the Remove buthon to remove Source files,

Use the Up/Down arrow buttons to specify the order of the Source files when they're passed to the tool,

Use list of files organized by
" Lberno (default lisk)

&+ User ﬂ ﬂ

Source files in the praject Origin Associated Source files CQrigin

j hdl_w10_1.v User j custom_apb_peripheral.v User

Help oK I Cancel

Add

Remove |

.

Figure 220 - Organize Source Files Dialog Box

Specify I/0O States During Programming Dialog Box

Load from file

The 1/O States During Programming dialog box enables you to specify custom settings for 1/Os in your
programming file. This is useful if you want to set an 1/O to drive out specific logic, or if you want to use a
custom 1/O state to manage settings for each Input, Output Enable, and Output associated with an 1/0.

Load from file enables you to load an I/O Settings (*.ios) file. You can use the 10S file to import saved
custom settings for all your I/Os. The exported I0OS file have the following format:

e Used I/Os have an entry in the 10S file with the following format:

set_prog_io_state -portName {<design_port_name>} -input <value> -outputEnable <value> -
output <value>

e Unused I/Os have an entry in the IOS file with the following format:

set_prog_io_state -pinNumber {<device_pinNumber>} -input <value> -outputEnable <value> -
output <value>

Where <value> is:
e 1-1/Ois set to drive out logic High
e 0-1/Ois set to drive out logic Low

e Last Known_State: I/O is set to the last value that was driven out prior to entering the programming
mode, and then held at that value during programming

e Z-Tri-State: I/O is tristated
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Save to file
Saves your I/O Settings File (*.ios) for future use. This is useful if you set custom states for your I/Os and
want to use them again later in conjunction with a PDC file.
Port Name
Lists the names of all the ports in your design.
Macro Cell
Lists the 1/O type, such as INBUF, OUTBUF, PLLs, etc.
Pin Number

The package pin associate with the 1/0.
I/O State (Output Only)

Your custom I/O State set during programming. This heading changes to Boundary Scan Register if you
select the BSR Details checkbox; see the Specifying I/O States During Programming - I/O States and BSR

Details help topic for more information on the BSR Details option.

Specify I/0 States During Programming
Load from File. .. | Save ko file... | [™ show BSR Details
Port Hame Macro Cell Pin Humber 1/0 State [Output Only) j
BIST ADLIB:INBUF T2 1
BvPA55_10 ADLIB:INBUF K1 1
CLE. ADLIB:INBUF B1 1
ENOUT ADLIB:INBUF J16 1
LED ADLIB:OUTBUF M3 a
MOMITOR[O] ADLIB:OUTBUF ES a
MOMNITOR[1] ADLIB:OUTBUF c7 d
MOMNITOR[2] ADLIB:OUTBUF k] d
MOMITOR[3] ADLIB:OUTBUF D7 d
MOMNITOR[4] ADLIB:OUTBUF A1 d
OEa ADLIB:INBUF E4 d
OEb ADLIB:INBUF F1 d
O5C_EN ADLIB:INBUF K3 d
PAD[10] ADLIB:BIBUF_LYCMOS33U ME d
PAD[11] ADLIB:BIBUF_LYCMOS33D R? d
PAD[12] ADLIB:BIBUF_LYCMOS33U D11 d
PAD[13] ADLIB:BIBUF_LYCMOS33D c12 d
PAD[14] ADLIB:BIBUF_LYCMOS33U RE d LI
Help | OF I Cancel |

Figure 221 - 1/O States During Programming Dialog Box

Specifying a False Path Constraint

You set options in the Set False Path Constraint dialog box to define specific timing paths as false.
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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 Constraints menu, choose False Path.

e Click the icon.

e Right-click False Path in the Constraint Browser and choose Add False Path Constraint.
The Set False Path Constraint dialog box appears (as shown below).

Set False Path Constraint

Flru:um:

e
Through:

|
Toe

|
Comment:
|

Help K | Cancel

Figure 222 - Set False Path Constraint Dialog Box

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).
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Figure 223 - 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 Dialog Box.)

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.

Click Add or Add All. The input pin(s) move from the Available Pins list to the Assigned Pins list.
Click OK.

The Set False Path 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.

Enter comments in the Comment section.
Click OK.

SmartTime adds the False Path constraints to the Constraints List in the SmartTime Constraints
Editor.
Specifying a Maximum Delay Constraint

You set options in the Set Maximum Delay Constraint dialog box to relax or to tighten the original clock
constraint requirement on specific paths.
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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 Click the icon in the Constraints Editor.

e From the Constraints Editor, right-click the Constraints menu and choose Max delay.

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

Set Maximum Delay Constraint

Maximurn delay; ns
Frorm:
Through:
Ta:
Carmment:
Help K | Cancel

Figure 224 - Set Maximum Delay Constraint Dialog Box
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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Figure 225 - Select Source Pins for Max Delay Constraint

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.

Click Add or Add All. The input pin(s) move from the Available Pins list to the Assigned Pins list.
Click OK.The Set Maximum Delay Constraint dialog box displays the updated From pin(s) list.

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.

See Also
Timing Exceptions Overview

Specifying a Minimum Delay Constraint

You set options in the Set Minimum Delay Constraint dialog box to relax or to tighten the original clock
constraint requirement on specific paths.

To specify Min delay constraints:

1. Open the Set Minimum Delay Constraint dialog box using one of the following methods:
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e From the Constraints Editor, right-click the Constraints Menu and choose Min delay.
The Set Minimum Delay Constraint dialog box appears (as shown below).

Set Minimum Delay Constraint

||— n=s

Minirmurn delay:

Frorm:

Through:

To:

Camment:

Ik

Help |

Cancel

Figure 226 - 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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Figure 227 - Select Source Pins for Min Delay Constraint

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.

Click Add or Add All. The input pin(s) move from the Available Pins list to the Assigned Pins list.
Click OK. The Set Minimum Delay Constraint dialog box displays the updated From pin(s) list.

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.

See Also

Timing Exceptions Overview

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.
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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 Constraints Editor, choose Constraint > MultiCycle.

e Click the icon.

e Right-click the Multicycle option in the Constraint Browser and select Add Multicycle Path
Constraint.

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

Set Multicycle Constraint

Specify multiplier(s) for: {* Setup Check only ™ Setup and Hold Checks
Setup Path Multiplier: | |
! m - - v Default setup \i Mew setup
' = edge [ edge
] Fy L I Fy L I F
Hold edge
From:
Through:
Ta:
Comment:
Help oK | Cancel

Figure 228 - Set Multicycle Constraint Dialog Box
2. Specify the number of cycles in the Setup Path Multiplier.

3. Specify the From pin(s). Click the Browse button next to From to open the Select Source Pins for
Constraint dialog box (as shown below).
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Figure 229 - Select Source Pins for Multicycle Constraint

4. Select by explicit list. (Alternatively, you can select by keyword and wildcard. For details, refer to
the Select Source or Destination Pins for Constraint Dialog Box. )

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).

386 Libero SoC User's Guide



NOTE: Links and cross-references in this PDF file may point to external files and generate an error
when clicked. View the online help included with software to enable all linked content.

& Microsemi

Export Firmware — SmartFusion?2

Set Multicycle Constraint

Specify multiplier(s) faor: {* Setup Check only (" Setup and Hold Checks

Setup Path Multiplier:
T Default setup \\& Mew setup

' ' edge ' edge

JU L UL L

Hold edge

From:
Adlr e

Clock
Enable |I|

qaux[0]:CLE b

Through:

To:

Comment:

Help QK Cancel

Figure 230 - Set Multicycle Constraint Dialog Box

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.
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See Also
Set Multicycle Constraint Dialog Box

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 Constraints Editor, choose Constraints > Disable Timing.

e Click the 'lx——} icon in the Constraints Editor.

e Inthe Constraints Editor, right-click Disable Timing and choose Add Constraints to disable
timing ..

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.

Enter any comments to be attached to the constraint.
5. Click OK. The new constraint appears in the constraints list.
Note: When you choose Save from the File menu, SmartTime saves the newly-created constraint in
the database.
See Also
Set Constraint to Disable Timing Arcs Dialog Box

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 Click the icon in the Constraints Editor.
¢ Right-click the Clock in the Constraint Browser and choose Add Clock Constraint.
e Double-click Clock in the Constraint Browser.

The Create Clock Constraint dialog box appears (as shown below).
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Figure 231 - 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: 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 1/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, All 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.

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.

Specify the Period in nanoseconds (ns) or Frequency in megahertz (MHz).
Modify the Clock Name. The name of the first clock source is provided as default.
Modify the Duty cycle, if needed.

Modify the Offset of the clock, if needed.

Modify the first edge direction of the clock, if needed.

Click OK. The new constraint appears in the Constraints List.

© N ok »

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

Libero SoC User's Guide 389



NOTE: Links and cross-references in this PDF file may point to external files and generate an error
= = when clicked. View the online help included with software to enable all linked content.
& Microsemi

B¥ Constraints Editor

=) Constrainks
He%umuements J Click here to add a constraint
Generated Clock, u Y my_clock CLK 100,000 10000 A0.000  |rising | 0.000 |050 GUI
Irput Delay
Output Delay
—| - Exceptions
b ax Delay
Min Delay
Multicycle
False Path
= Advanced
Clock Source Latency
Dizable Timing
Clock Uncertainty

Clock Name| Clock Source|

| Syntax |Peliod Frequency| Dutycycle

[ns) | [MHz) (%]

File|

| First | Offset Comments|

Edge| (ns) |Wavefolm

Figure 232 - SmartTime Timing Constraint View
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. Open the Create Generated Clock Constraint dialog box using one of the following methods:

e Click the icon.

e Right-click the GeneratedClock in the Constraint Browser and choose Add Generated
Clock.

e Double-click the Generated Clock Constraints grid. The Create Generated Clock Constraint
dialog box appears (as shown below).

390 Libero SoC User's Guide



NOTE: Links and cross-references in this PDF file may point to external files and generate an error
when clicked. View the online help included with software to enable all linked content.

& Microsemi

Export Firmware — SmartFusion?2

Create Generated Clock Constraint

Clock Fin: || ~ J

Clock Reference:

Clock
Conditioning
ircuitiy
TCIu:u:k Port FPGA
Generated Clock Mame |
The generated frequency is such as
fFiclock) = Fireference) x | 1 i | 1
The generated wawvefarm is the same as = the reference waveform

Cornrnenk:

Help O | Cancel

Figure 233 - 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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Figure 234 - Select Generated Clock Source Dialog Box

3. Modify the Clock Name if necessary.
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.

Click OK to save this dialog box settings.

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:  From the File menu, choose Saveto save the newly created constraint in the database.

Specifying I/0 States During Programming - I/O States and BSR Details

The I/O States During Programming dialog box enables you to set custom I/O states prior to programming.
I/O State (Output Only)

Sets your I/O states during programming to one of the values shown in the list below.
e 1 -—1/Os are set to drive out logic High
e 0 —1/Os are set to drive out logic Low

e Last Known State: I/Os are set to the last value that was driven out prior to entering the programming
mode, and then held at that value during programming

e 7 - Tri-State: I/Os are tristated
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When you set your 1/O state, the Boundary Scan Register cells are set according to the table below. Use the
Show BSR Details option to set custom states for each cell.

Table 13 - Default I/O Output Settings

Output State Settings
Input Control (Output Output
Enable)
Z (Tri-State) 1 0 0
0 (Low) 1 1 0
1 (High) 0 1 1
Last_Known_State | Last_Known_State | Last_Known_State Last_Known_State
Table Key:

e 1 —High: I/Os are set to drive out logic High
e 0-—Low: I/Os are set to drive out logic Low

e Last Known_State - I/Os are set to the last value that was driven out prior to entering the
programming mode, and then held at that value during programming

Boundary Scan Registers - Enabled with Show BSR Details

Sets your I/O state to a specific output value during programming AND enables you to customize the values
for the Boundary Scan Register (Input, Output Enable, and Output). You can change any Don't Care value in
Boundary Scan Register States without changing the Output State of the pin (as shown in the table below).

For example, if you want to Tri-State a pin during programming, set Output Enable to 0; the Don't Care
indicates that the other two values are immaterial.

If you want a pin to drive a logic High and have a logic 1 stored in the Input Boundary scan cell during
programming, you may set all the values to 1.

Table 14 - BSR Details 1/0 Output Settings

Output State Settings
Input Output Enable Output
Z (Tri-State) Don't Care 0 Don't Care
0 (Low) Don't Care 1 0
1 (High) Don't Care 1 1
Last Known State Last State Last State Last State
Table Key:

e 1 — High: I/Os are set to drive out logic High
e 0-Low: I/Os are set to drive out logic Low
e Don't Care — Don'’t Care values have no impact on the other settings.

e Last Known_State — Sampled value: I/Os are set to the last value that was driven out prior to entering
the programming mode, and then held at that value during programming

The figure below shows an example of Boundary Scan Register settings.
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Specify I/0 States During Programming
Load from File. .. Save ko file... ¥ show BSR Details

_ Boundary Scan Registers -

Port HName Macro Cell Pin Number Input %l:.lapl;‘::g Dutput j
BIST ADLIB:INBUF T2 a 1 1
BvPA55_10 ADLIB:INBUF K1 a 1 1
CLE. ADLIB:INBUF B1 a 1 1
ENOUT ADLIB:INBUF J16 a 1 1
LED ADLIB:OUTBUF M3 1 1 a
MOMITOR[O] ADLIB:OUTBUF ES 1 1 a
MOMNITOR[1] ADLIB:OUTBUF c7 1 a a
MOMNITOR[2] ADLIB:OUTBUF k] 1 a a
MOMITOR[3] ADLIB:OUTBUF D7 1 a a
MOMNITOR[4] ADLIB:OUTBUF A1 1 a a
OEa ADLIB:INBUF E4 1 a a
OEb ADLIB:INBUF F1 1 a a
O5C_EN ADLIB:INBUF K3 1 a a
PAD[10] ADLIB:BIBUF_LYCMOS33U ME 1 a a
PAD[11] ADLIB:BIBUF_LYCMOS33D R? 1 a a
PAD[12] ADLIB:BIBUF_LYCMOS33U D11 1 a a
PAD[13] ADLIB:BIBUF_LYCMOS33D c12 1 a a

PAD[14] ADLIB:BIBUF_LYCMOS33U RE 1 a a LI

Help | OF I Cancel |

Figure 235 - Boundary Scan Registers
Stimulus Hierarchy

To view the Stimulus Hierarchy, from the View menu choose Windows > Stimulus Hierarchy.

The Stimulus Hierarchy tab displays a hierarchical representation of the stimulus and simulation files in the
project. The software continuously analyzes and updates files and content. The tab (see figure below)
displays the structure of the modules and component stimulus files as they relate to each other.

Stimulus Hierarchy ]
Shiow: [] show Root Testbenches
= il work
= E=:|_ kesthench (testhench. )
= E kest_mss

kest_mss_ M55
=R
kest_mss_MS5
.E=:|_ kesthench (testhench. )

Figure 236 - Stimulus Hierarchy Dialog Box

Expand the hierarchy to view stimulus and simulation files. Right-click an individual component and choose
Show Module to view the module for only that component.

Seelct Components or Modules from the Show drop-down list to change the display mode. The
Components view displays the stimulus hierarchy; the modules view displays HDL modules and stimulus
files.

The file name (the file that defines the module or component) appears in parentheses.
Click Show Root Testbenches to view only the root-level testbenches in your design.
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Right-click and choose Properties; the Properties dialog box displays the pathname, created date, and last
modified date.

All integrated source editors are linked with the SoC software; if you modify a stimulus file the Stimulus
Hierarchy automatically updates to reflect the change.

To open a stimulus file:

Double-click a stimulus file to open it in the HDL text editor.

Right-click and choose Delete from Project to delete the file from the project. Right-click and choose Delete
from Disk and Project to remove the file from your disk.

Icons in the Hierarchy indicate the type of component and the state, as shown in the table below.
Table 15 - Design Hierarchy Icons

Icon Description

o) SmartDesign component

a5 SmartDesign component with HDL netlist not generated

7 | SmartDesign testbench

e E SmartDesign testbench with HDL netlist not generated

IP core was instantiated into SmartDesign but the HDL netlist has not been
generated

=3 HDL netlist

Timing Exceptions Overview

Use timing exceptions to overwrite the default behavior of the design path. Timing exceptions include:
e 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.

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

See Also
Specifying a Maximum Delay Constraint
Specifying a Minimum Delay Constraint
Specifying a Multicycle Constraint
Specifying a False Path Constraint
Changing Output Port Capacitance

Tool Profiles Dialog Box

The Tool Profiles dialog box enables you to add, edit, or delete your project tool profiles.

Each Libero SoC project can have a different profile, enabling you to integrate different tools with different
projects.

To set or change your tool profile:
1. From the Project menu, choose Tool Profiles. Select the type of tool you wish to add.
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To add a tool: Select the tool type and click the Add button . Fill out the tool profile and click OK.
To change atool profile: After selecting the tool, click the Edit button to select another tool, change

the tool name, or change the tool location.
e To remove atool from the project:After selecting a tool, click the Remove button.

2. When you are done, click OK.

Tool Profiles EHE
EF- Tacls
- Goftware IDE Simulation profiles dh | i | s |

Prograrnming

Enthesis

Active I I

r:‘@.

Name

ModelSim AE

| Path

modelsim, exe

Export Profiles. .. |

Ok Cancel |

Figure 237 - Libero SoC Tool Profiles Dialog Box

User Preferences Dialog Box — Design Flow Preferences

This dialog box allows you to set your personal preferences for how Libero SoC manages the design flow

across the projects you create.

@ Preferences IM
Softw?re update Comstraint flow
Log window
Startup [ Use enhanced constraint fiow when creating a new project.
Lr::m:tﬁ'“m || Show dassic/enchanced constraint flow cholce dialog when oreating a new project.
EQmor
IP Cores [¥] Warn me when derived timing constraints generation override existing constraints (enhanced constraint flow).
Design Flow
Proxy Design flow rule cheds
[ warn me when Frmware spphcation must be recompiled because of hardware configuration changes.
[¥] Warn me when I/0s are not all assigned and locked before programming data generation.
[ e o J[ concet |

Figure 238 - Preferences Dialog Box — Design Flow Preferences
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Use enhanced constraint flow when creating a new project.

Check this box to use the Enhanced Constraint Flow when you create a new project. Uncheck this box
to use the Classic Constraint Flow (default). Make your Classic Constraint Flow or Enhanced
Constraint Flow selection here for new project creation if you do not want a New Project Information
dialog to appear and prompt you to make a selection every time you create a new project. This value
is in sync with your most recent selection in the New Project Information dialog box. This box is
checked by default.

The Enhanced Constraint Flow provides a centralized graphical interface for you to better manage all
your design constraint files in the design process.

Show classic/enhanced constraint flow choice dialog when creating a new project.

When checked, a dialog/informational message appears at the end of project creation and prompts
you to select Classic Constraint Flow or Enhanced Constraint Flow. Uncheck this box if you do not
want the dialog/informational message to appear at the end of project creation. This box is checked by
default.

Warn me when derived timing constraints generation override existing constraints (enhanced
constraint flow).

Libero SoC can generate/derive timing constraints for known hardware blocks and IPs such as
SERDES, CCC, MSS/HPMS. Check this box to have Libero SoC pop up a warning message when the
generated timing constraints for these blocks override the timing constraints you set for these blocks.
This box is checked by default.

Design Flow Rule Checks

Warn me when Firmware applications must be recompiled because of hardware configuration
changes.

Check this box if you want Libero SoC to display a warning message. This box is checked by default.
Warn me when I/Os are not all assigned and locked before programming data generation.

1/0s should always be assigned and locked before programming data generation. Check this box if
you want Libero SoC to display a warning message. This box is checked by default.

Note: These preferences are stored on a per-user basis across multiple projects; they are not project-
specific.

What does the ECC1/ECC2 error mean?

ECC is the Error Correction Code embedded in each Flash Memory page.
ECC1 - One bhit error and correctable.
ECC2 — Two or more errors found, and not correctable.

Synopsys Design Constraints (SDC)

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. Microsemi tools use a subset of the SDC
format to capture supported timing constraints. 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 Microsemi tools and third-party EDA

tools.
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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

SDC Syntax Conventions

SDC Syntax Conventions

The following table shows the typographical conventions that are used for the SDC command syntax.

Syntax Description

Notation
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: SDC commands and arguments are case sensitive.
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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: 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.

For example:
create_clock -period 3 clk\[0O\]
set_max_delay 1.5 -from [get_pins FFI\[5\]:CLK] -to [get_clocks {clk[0]}]

Although not necessary, Microsemi 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

create_clock

SDC command; creates a clock and defines its characteristics.

create_clock -name name -period period_value [-waveform edge_list] source
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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

SmartFusion2, IGLOO2, RTG4, SmartFusion, IGLOO, ProASIC3, Fusion

Description
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.

Exceptions
e None

Examples

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 CK1
create_clock -name {my_other_user_clock} —period 6 —waveform {0 3} {CK2}

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}]
Microsemi Implementation Specifics

e The -waveform in SDC accepts waveforms with multiple edges within a period. In Microsemi design
implementation, only two waveforms are accepted.

e SDC accepts defining a clock on many sources using a single command. In Microsemi design
implementation, only one source is accepted.
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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 Microsemi 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
SDC Syntax Conventions

create_generated _clock

SDC command; 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 -pll_output pll_feedback clock -pll_feedback
pll_feedback_input

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.

-pll_output pll_feedback_clock

Specifies the output pin of the PLL which is used as the external feedback clock. This pin must drive the
feedback input pin of the PLL specified using the —pll_feedback option. The PLL will align the rising edge
of the reference input clock to the feedback clock. This is a mandatory argument if the PLL is operating in
external feedback mode.

-pll_feedback pll_feedback_input

Specifies the feedback input pin of the PLL. This pin must be driven by the output pin of the PLL specified
using the —pll_output option. The PLL will align the rising edge of the reference input clock to the external
feedback clock. This is a mandatory argument if the PLL is operating in external feedback mode.

Supported Families

SmartFusion2, IGLOO2, RTG4, SmartFusion, IGLOO, ProASIC3, Fusion
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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/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}]
The following example creates a generated clock named system_clk on the GL2 output pin of FCCC_0 with

a period equal to half the period of the source clock. The constraint also identifies GL2 output pin as the
external feedback clock source and CLK2 as the feedback input pin for FCCC_0.

create_generated_clock -name { system clk } \
-multiply_by 2 \

-source { FCCC_0/CCC_INST/INST_CCC_IP:CLK3_PAD } \
-pll_output { FCCC_0/CCC_INST/INST_CCC_IP:GL2 } \
-pll_feedback { FCCC_0/CCC_INST/INST_CCC_IP:CLK2 } \
{ FCCC_0/CCC_INST/INST_CCC_IP:GL2 }

Microsemi Implementation Specifics

e SDC accepts either —multiply_by or —divide_by option. In Microsemi 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 Microsemi
design implementation, only one source is accepted.

e The -duty_cycle ,-edges and —edge_shift options in the SDC create_generated_clock command are
not supported in Microsemi design implementation.
See Also
SDC Syntax Conventions

remove_clock_uncertainty

SDC command; 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
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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 -fall_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 -fall_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 —fall_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 -to, -rise_to, or -fall_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 -to, -rise_to, or -fall_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 -to, -rise_to, or -fall_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

Description

Exceptions

Examples

SmartFusion2, IGLOO2, RTG4, SmartFusion, IGLOO, ProASIC3, Fusion

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.

None

remove_clock_uncertainty -from Clkl -to CIk2
remove_clock_uncertainty -from Clkl -fall_to { Clk2 CIk3 } -setup
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remove_clock_uncertainty 4.3 -fall_from { Clkl1 CIk2 } -rise_to *

remove_clock_uncertainty 0.1 -rise_from [ get clocks { Clkl Clk2 } ] -fall_to { CIk3
Clk4 } -setup

remove_clock_uncertainty 5 -rise_from Clkl -to [ get _clocks {*} ]
remove_clock_uncertainty -id $clockld

See Also
SDC Syntax Conventions

set_clock uncertainty

set_clock_latency

SDC command; 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

SmartFusion2, IGLOO2, RTG4, SmartFusion, IGLOO, ProASIC3, Fusion
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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.

Exceptions
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 }

Microsemi Implementation Specifics

SDC accepts a list of clocks to -set_clock_latency. In Microsemi design implementation, only one clock pin
can have its source latency specified per command.

See Also
SDC Syntax Conventions

set_clock_to_output

SDC command; defines the timing budget available inside the FPGA for an output relative to a clock.

set_clock _to_output delay value -clock clock _ref [-max] [-min] [-clock fall] output_list

Arguments

delay_value
Specifies the clock to output delay in nanoseconds. This time represents the amount of time available
inside the FPGA between the active clock edge and the data change at the output port.
-clock clock_ref
Specifies the reference clock to which the specified clock to output is related. This is a mandatory
argument.
-max
Specifies that delay_value refers to the maximum clock to output at the specified output. If you do not
specify —max or —min options, the tool assumes maximum and minimum clock to output delays to be
equal.
-min
Specifies that delay_value refers to the minimum clock to output at the specified output. If you do not
specify —max or —min options, the tool assumes maximum and minimum clock to output delays to be
equal.
-clock_fall
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Specifies that the delay is relative to the falling edge of the reference clock. 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 ({}).

set_clock_uncertainty

SDC command; 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 -fall_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 —fall_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 —fall_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 -to, -rise_to, or -fall_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 -to, -rise_to, or -fall_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 -to, -rise_to, or -fall_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

SmartFusion2, IGLOO2, RTG4, SmartFusion, IGLOO, ProASIC3, Fusion
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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
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

Microsemi Implementation Specifics

e SDC accepts a list of clocks to -set_clock_uncertainty.

See Also
SDC Syntax Conventions

remove_clock uncertainty

set_disable_timing
SDC command; 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

SmartFusion2, IGLOO2, RTG4, SmartFusion, IGLOO, ProASIC3, Fusion

Libero SoC User's Guide 407



NOTE: Links and cross-references in this PDF file may point to external files and generate an error
= = when clicked. View the online help included with software to enable all linked content.
& Microsemi P

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.

Microsemi Implementation Specifics
e None

See Also
SDC Syntax Conventions

set_external _check

SDC command; defines the external setup and hold delays for an input relative to a clock.

set_external_check delay value -clock clock ref [-setup] [-hold] [-clock_fall] input_list

Arguments

delay value

Specifies the external setup or external hold delay in nanoseconds. This time represents the amount of
time available inside the FPGA for the specified input after a clock edge.

-clock clock_ref

Specifies the reference clock to which the specified external check is related. This is a mandatory
argument.

-setup

Specifies that delay_value refers to the setup check at the specified input. This is a mandatory argument if
—hold is not used. You must specify either -setup or -hold option.

-clock_fall

Specifies that the delay is relative to the falling edge of the reference clock. 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

SmartFusion2, IGLOO2, RTG4, SmartFusion, IGLOO, ProASIC3, Fusion
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The set_external_check command specifies the external setup and hold times on input ports relative to a
clock edge. This usually represents a combinational path delay from the input port to the clock pin of a
register internal to the current design. For in/out (bidirectional) ports, you can specify the path delays for
both input and output modes. The tool uses external setup and external hold times for paths starting at
primary inputs.
A clock is a singleton that represents the name of a defined clock constraint. This can be an object accessor
that will refer to one clock. For example:

[get_clocks {system_clk}]

[get_clocks {sys*_clk}]

The following example sets an external setup check of 12 ns and an external hold check of 6 ns for port
data_in relative to the rising edge of CLK1:

set_external_check 12 -clock [get_clocks CLK1] -setup [get ports data_in]
set_external_check 6 -clock [get_clocks CLK1] -hold [get_ports data_in]

See Also
SDC Syntax Conventions

set_false_path

SDC command; 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

Description

SmartFusion2, IGLOO2, RTG4, SmartFusion, IGLOO, ProASIC3, Fusion

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.
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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 UO/UL:Y to be false:
set_false_path -through UO/ULl:Y

Microsemi Implementation Specifics

SDC accepts multiple -through options in a single constraint to specify paths that traverse multiple points in
the design. In Microsemi design implementation, only one —through option is accepted.

See Also
SDC Syntax Conventions

set_input_delay

SDC command; 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

SmartFusion2, IGLOO2, RTG4, SmartFusion, IGLOO, ProASIC3, Fusion and IGLOOe, except ProASIC3
nano and ProASIC3L
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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 reg1: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}]

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}

Microsemi Implementation Specifics

In SDC, the -clock is an optional argument that allows you to set input delay for combinational designs.
Microsemi Implementation currently requires this argument.

See Also
SDC Syntax Conventions

set_load

SDC command; 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
SmartFusion2, IGLOO2, RTG4, SmartFusion, IGLOO, ProASIC3, Fusion
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.
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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]

Microsemi Implementation Specifics

e In SDC, you can use the set_load command to specify capacitance value on nets. Microsemi
Implementation only supports output ports.

See Also
SDC Syntax Conventions

set_max_delay (SDC)

SDC command; 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.
o If the path starting point is on a sequential device, the tool includes clock skew in the
computed delay.

¢ 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.

¢ 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
SmartFusion2, IGLOO2, RTG4, SmartFusion, IGLOO, ProASIC3, Fusion
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.
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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.

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*]
Microsemi Implementation Specifics

The —through option in the set_max_delay SDC command is not supported.

See Also
SDC Syntax Conventions

set_min_delay

SDC command; 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.

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.
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Supported Families

SmartFusion2, IGLOO2, RTG4, SmartFusion, IGLOO, ProASIC3, Fusion

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.

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 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*]
Microsemi Implementation Specifics

The —through option in the set_min_delay SDC command is not supported.

See Also
SDC Syntax Conventions

set_multicycle_path

SDC command; 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
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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: If you 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

Description

Examples

SmartFusion2, IGLOO2, RTG4, SmartFusion, IGLOO, ProASIC3, Fusion

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.

The following example sets all paths between regl and reg?2 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 {ckil}]
set_multicycle_path 2 -hold -from [get_clocks {ckil}]

Microsemi Implementation Specifics

e SDC allows multiple priority management on the multiple cycle path constraint depending on the scope
of the object accessors. In Microsemi design implementation, such priority management is not
supported. All multiple cycle path constraints are handled with the same priority.

See Also

SDC Syntax Conventions
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set_output_delay

SDC command; 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

Description

Examples

SmartFusion2, IGLOO2, RTG4, SmartFusion, IGLOO, ProASIC3, Fusion

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}

416
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Microsemi Implementation Specifics

e In SDC, the -clock is an optional argument that allows you to set the output delay for combinational
designs. Microsemi Implementation currently requires this option.

See Also
SDC Syntax Conventions

Design Object Access Commands

Design object access commands are SDC commands. Most SDC constraint commands require one of these
commands as command arguments.

Microsemi 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_reqisters

See Also
About SDC Files

all_inputs

Design object access command; returns all the input or inout ports of the design.

all_inputs

Arguments

e None

Supported Families

SmartFusion2, IGLOO2, RTG4, SmartFusion, IGLOO, ProASIC3, Fusion

Exceptions

e None
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Example
set_max_delay -from [all_inputs] -to [get_clocks ckl]

Microsemi Implementation Specifics

e None

See Also
SDC Syntax Conventions

all_outputs

Design object access command; returns all the output or inout ports of the design.

all_outputs

Arguments

e None

Supported Families

SmartFusion2, IGLOO2, RTG4, SmartFusion, IGLOO, ProASIC3, Fusion

Exceptions

e None

Example

set_max_delay -from [all_inputs] -to [all_outputs]

Microsemi Implementation Specifics

None

See Also
SDC Syntax Conventions

all_registers

Design object access command; 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.
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-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

SmartFusion2, IGLOO2, RTG4, SmartFusion, IGLOO, ProASIC3, Fusion

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]

Microsemi Implementation Specifics

e None

See Also
SDC Syntax Conventions

get_cells

Design object access command; 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
starting with the characters "U18", where “*” is a wildcard that represents any character string.
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Supported Families

SmartFusion2, IGLOO2, RTG4, SmartFusion, IGLOO, ProASIC3, Fusion

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
None
Examples

set_max_delay 2 -from [get _cells {reg*}] -to [get_ports {out}]
set_false_path —through [get_cells {Rblock/muxA}]

Microsemi Implementation Specifics

e None

See Also
SDC Syntax Conventions

get_clocks

Design object access command; returns the specified clock.

get_clocks pattern

Arguments

pattern
Specifies the pattern to match to the SmartTime on which a clock constraint has been set.

Supported Families
SmartFusion2, IGLOO2, RTG4, SmartFusion, IGLOO, ProASIC3, Fusion
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.
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Exceptions

e None

Example

set_max_delay -from [get ports datal] -to \
[get_clocks ckl1]

Microsemi Implementation Specifics

None

See Also
SDC Syntax Conventions

get_pins

Design object access command; returns the specified pins.

get_pins pattern

Arguments

pattern
Specifies the pattern to match the pins.

Supported Families

& Microsemi
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SmartFusion2, IGLOO2, RTG4, SmartFusion, IGLOO, ProASIC3, Fusion

Exceptions

None

Example

create_clock -period 10 [get pins clock_gen/reg2:Q]

Microsemi Implementation Specifics

e None

See Also
SDC Syntax Conventions

get_nets

Design object access command; returns the named nets specified by the pattern argument.

get_nets pattern
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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

SmartFusion2, IGLOO2, RTG4, SmartFusion, IGLOO, ProASIC3, Fusion

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

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}]

Microsemi Implementation Specifics

None

See Also
SDC Syntax Conventions

get_ports

Design object access command; 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

SmartFusion2, IGLOO2, RTG4, SmartFusion, IGLOO, ProASIC3, Fusion
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Exceptions

None

Example

create_clock -period 10[get ports CK1]

Microsemi Implementation Specifics

None

See Also
SDC Syntax Conventions
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Product Support

Microsemi SoC Products Group backs its products with various support services, including Customer
Service, Customer Technical Support Center, a website, electronic mail, and worldwide sales offices. This
appendix contains information about contacting Microsemi SoC Products Group and using these support
services.

Customer Service

Contact Customer Service for non-technical product support, such as product pricing, product upgrades,
update information, order status, and authorization.

From North America, call 800.262.1060

From the rest of the world, call 650.318.4460

Fax, from anywhere in the world 650. 318.8044

Customer Technical Support Center

Microsemi SoC Products Group staffs its Customer Technical Support Center with highly skilled engineers
who can help answer your hardware, software, and design questions about Microsemi SoC Products. The
Customer Technical Support Center spends a great deal of time creating application notes, answers to
common design cycle questions, documentation of known issues and various FAQs. So, before you contact
us, please visit our online resources. It is very likely we have already answered your questions.

Technical Support

For Microsemi SoC Products Support, visit http://www.microsemi.com/products/fpga-soc/design-
support/fpga-soc-support.

Website

You can browse a variety of technical and non-technical information on the Microsemi SoC Products Group
home page, at http://www.microsemi.com/soc/.

Contacting the Customer Technical Support Center

Highly skilled engineers staff the Technical Support Center. The Technical Support Center can be contacted
by email or through the Microsemi SoC Products Group website.

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 soc_tech@microsemi.com.

My Cases

Microsemi SoC Products Group customers may submit and track technical cases online by going to My
Cases.
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Outside the U.S.

Customers needing assistance outside the US time zones can either contact technical support via email
(soc_tech@microsemi.com) or contact a local sales office. Visit About Us for sales office listings and

corporate contacts.

ITAR Technical Support

For technical support on RH and RT FPGAs that are regulated by International Traffic in Arms
Regulations (ITAR), contact us via soc_tech@microsemi.com. Alternatively, within My Cases,
select Yes in the ITAR drop-down list. For a complete list of ITAR-regulated Microsemi FPGAs,

visit the ITAR web page.
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Microsemi.

Microsemi Corporate Headquarters
One Enterprise, Aliso Viejo,
CA 92656 USA

Within the USA: +1 (800) 713-4113
Outside the USA: +1 (949) 380-6100
Sales: +1 (949) 380-6136

Fax: +1 (949) 215-4996

E-mail: sales.support@microsemi.com

2016 Microsemi Corporation. All
rights reserved. Microsemi and the
Microsemi logo are trademarks of
Microsemi Corporation. All other
trademarks and service marks are the
property of their respective owners.

About Microsemi

Microsemi Corporation (Nasdaq: MSCC) offers a comprehensive portfolio of semiconductor
and system solutions for communications, defense & security, aerospace and industrial
markets. Products include high-performance and radiation-hardened analog mixed-signal
integrated circuits, FPGAs, SoCs and ASICs; power management products; timing and
synchronization devices and precise time solutions, setting the world’s standard for time; voice
processing devices; RF solutions; discrete components; Enterprise Storage and
Communication solutions, security technologies and scalable anti-tamper products; Ethernet
solutions; Power-over-Ethernet ICs and midspans; as well as custom design capabilities and
services. Microsemi is headquartered in Aliso Viejo, Calif., and has approximately 4,800
employees globally. Learn more at www.microsemi.com.

Microsemi makes no warranty, representation, or guarantee regarding the information contained herein or
the suitability of its products and services for any particular purpose, nor does Microsemi assume any
liability whatsoever arising out of the application or use of any product or circuit. The products sold
hereunder and any other products sold by Microsemi have been subject to limited testing and should not
be used in conjunction with mission-critical equipment or applications. Any performance specifications are
believed to be reliable but are not verified, and Buyer must conduct and complete all performance and
other testing of the products, alone and together with, or installed in, any end-products. Buyer shall not
rely on any data and performance specifications or parameters provided by Microsemi. It is the Buyer’'s
responsibility to independently determine suitability of any products and to test and verify the same. The
information provided by Microsemi hereunder is provided “as is, where is” and with all faults, and the
entire risk associated with such information is entirely with the Buyer. Microsemi does not grant, explicitly
or implicitly, to any party any patent rights, licenses, or any other IP rights, whether with regard to such
information itself or anything described by such information. Information provided in this document is
proprietary to Microsemi, and Microsemi reserves the right to make any changes to the information in this
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