SmartDebug User Guide
v11.8 SP1 and SP2

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

Power Matters.”



SmartDebug for Libero SoC v11.8 SP1 User Guide

Power Matters.”
Microsemi Corporate Headquarters
One Enterprise, Aliso Viejo,
CA 92656 USA
Within the USA: +1 (800) 713-4113
Outside the USA: +1 (949) 380-6100
Fax: +1 (949) 215-4996
Email:
sales.support@microsemi.com
wWww.microsemi.com

©2017 Microsemi Corporation. All
rights reserved. Microsemi and
the Microsemi logo are registered
trademarks of Microsemi
Corporation. All other trademarks
and service marks are the
property of their respective
owners.

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
document or to any products and services at any time without notice.

About Microsemi

Microsemi Corporation (NASDAQ: MSCC) offers a comprehensive portfolio of semiconductor and
system solutions for aerospace & defense, communications, data center 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, California, and has approximately 4,800 employees globally. Learn
more at www.microsemi.com.

5-02-00638-3/07.17

& Microsemi

Power Matters.”


http://www.microsemi.com/
mailto:sales.support@microsemi.com
http://www.microsemi.com/

SmartDebug for Libero SoC v11.8 SP1 User Guide @ Mfcmsem’,

Power Matters.”

Table of Contents

I Lo 1 LT 0 L o Y ) (=T 01 K 4
Welcome to SMartDEDUQ ....cvviiiiii e 7
Introduction to SMArtDEDUQG ..........uuiiiii e 7
Getting Started With SMartDEDUQ .........uveiiiiiiie e 8
Using SmartDebug with SmartFusion and FUSION.............ueiieeeiiiiiiiiecec e 9
Using SmartDebug with SmartFusion2, IGLOO2, and RTGA4.........c.uuveeiieiiiiiiiieeeee e 9
Running SmartDebug iNn DEMO MOUE .......coiiiiiiiiieee ettt a e 9
Create Standalone SmartDebug ProjeCt .........cccvuiiiiiieiii i e 10
SmartDebug User Interface........cccoooiiiiiii 13
Standalone SmartDebug UsSer INTErface ..........ocuuiiiiiiiiiii e 13
Programming Connectivity and INtErface...........uuvvieiiiiiiiiiee e 14
View Device Status (SmartFusion2, IGLOO2, and RTG4) ........ueeiiiiiiiiiiiiiiiiiaae e 17

Embedded Flash Memory (NVM) Content Dialog Box (SmartFusion2 and IGLOO2 Only) ....20

DEDUGGING e 23
Debug FPGA Array (SmartFusion2, IGLOO2, and RTG4) ......coocuuiiiiiiieieiiiiieeee e 23
HIEIAIrCHICAI VIBW ...ttt e e e e et e e e e e e e s anbbeeeaaaeeas 23
INETISE VIBW ..ttt ettt n et e s e sn e e s e e ne e e nnne e e nnneennnee e 25
Live Probes (SmartFusion2, IGLOO2, and RTGA) ........uuuiiiiiiaiiiiiiiie et 27
Active Probes (SmartFusion2, IGLOO2, and RTGA) .......uiiiiiaiiiiiiiieae e 28
Probe Grouping (ACtive Probes ONIY) ...t e e e e e e 30
Memory Blocks (SmartFusion2, IGLOO2, anNd RTG4) ......couiiiiiiiiiiiieeeeee e 34
Probe Insertion (Post-Layout) - SmartFusion2, IGLOO2, and RTG4 ........ccccvveeveeeiiiiiiiiieeenn. 39
=T o1 O 01U (=T PSP SPR R 42
[ (=T 01T o Ty VALY, o] o1 (o] RTINS 45
FPGA Hardware Breakpoint Auto INStantiation ............cc.eeeiiiiiiiiiiiiiie e 49
L0 LT O [o o] Q=T [ 1= o = S 54
Pseudo Static Signal PoOHlING ..........uueiiiiie e 55
Debug SERDES (SmartFusion2, IGLOO2, and RTG4)......ccoueiiiiiiiiiaaeeeiiiieeee e 58
Debug SERDES — LOOPDACK TESE....uuiiiiieiiiiiiiiiiee e e i et ee e e e s s satee e e e e e s s sniaae e e e e e e s s nnnnnaneneeee s 60
Debug SERDES — PRBS TS, ...ciiiiiiiiiiiitieeiieeeiie sttt sttt st sibe et e e sbee e sibe e s snneesnneaans 62
Debug SERDES — PHY RESEL ... ... ittt e e e e 67
Device Status Report (SmartFusion and FUsion ONlY) ..o 68
Inspect Device Dialog Box (SmartFusion, Fusion, and ProASIC3 Only).......cccccceeeviiiiiieeeenenn. 69
Embedded Flash Memory (NVM) Content Dialog Box (SmartFusion and Fusion Only)......... 69
Embedded Flash Memory: Browse Retrieved Data (SmartFusion and Fusion Only) ............. 70
Embedded Flash Memory: Compare Memory Client (SmartFusion and Fusion Only) ........... 72
FlashROM Content Dialog Box (Fusion and SmartFusion Only) ..........cccocciiieiiiiniiiiiiinenen. 72
Analog Block Configuration Dialog Box (SmartFusion and Fusion Only).........ccccccevvvviinnennn. 73




SmartDebug for Libero SoC v11.8 SP1 User Guide @ Mfcmsem’,

Power Matters.”

SmartDebug Tcl CommandsS........cooooiiiiiiiii, 76
SmartDebug Tcl Support (SmartFusion2, IGLOO2, and RTG4) .....cccvvvvveeeeeiiiiiiieeeeee e 76
Device Debug / SmartDebug Tcl Commands (SmartFusion, IGLOO, ProASIC3, and Fusion

L0111 ) [P TRS 78
add_probe_INSErtioN_POINt ........ooii i e e e e e e be e e e e e e nre e 79
=Yoo IR (o T o1 (0] oY= o | (o U1 o S 79
(o] o= Tod Qi F= ] T 2 0= 0 o] o 20 SRS 79
COMPAre_analog_ CONFIG......ueiiiiiii et e et e e e e e e s b e e e e e e e e e s nnaeeeeas 81
compare_flashrom_ClENT..........ooii i e e e e 82
(odo ] ] o F= (=T 1 01= 10 o oY/ o 11T o | SO 82
Create_ProBE _GrOUP ....o i ittt e ettt e e e e e e s bbb e e e e e e e e e e nnaeeeeas 83
delete _aCtVE _PrODE.......ci i 83
o o [ (=T T SRS 84
(o (o T (O PPPPRPRRS 84
L2y 1= o A oo 11 1 (= P PPPRPPNS 85
export_smart_ debug data .......cccceoiiiiiiiiii e ————— 86
T CONTIOL ... ————— 87
LLCET0 81T 1o Y/ 22 0T a1 o PSR 89
(o T=Y N oY o To T = Vo a1 0 0= S 1Yo SRS 89
[0ad_acCtiVe_Probe_lIST .........ooi e 89
[oT0] o] o = Vo i (=] (SR 90
g To) VI (o T o1 £0] oYY | (o U o 90
01 0 RS T (= ] AU RPN 91
[oTgoTo = Vo g T o] £0] o TSI T IST=T 1 1) o IS S 92
(== o[- o 1)Y= o] o] o= 92
read_analog_DIOCK _CONFIQ ....ciiiiiiiiiiiiie e 93
== Lo [0 Lo Tt TS - (0 1 RS 93
L= T= o [ To T oo To 1= R 94
read _flaShrOM c....ooooiiiiieeee 94
(=T= Lo I F= ] T 1= 0 o T YR 95
(== Lo [ 1S3 = o o S 96
[£=Y= Lo I 1< = 1 o PP 97
FECOVEr_flaSh MEIMOIY ...uuiiiiiii e e e e e e e e e s e nnnr e reeeaees 98
remove_from_Probe _grOUP ......ooocciiiiiiie e 99
remove_probe _INSErtioN_POINT .........eiiiii et e e rebbaeeeaa e 99
sample_analog_Channel...........ouiiiiiii e e e 99
T VI 1 YT o100 o1 L] PSSR 101
SElECE_ACHIVE _PrODE ... e e e e e e 101
LY (o LTS F= U 1= T (ST =) PSR 102
LY (o [T (Y= Lo [ (=T 1] (= PSR 103
1T (o LR 1 SR (=T 0 RS (= PP PPRPRTRN 103
LY e 1= 010 o o (= o = PSR 104
LSY=T e (=1 o 10 Lo I oL oo = T o] .41 USSR 104
1S A YT 01 (] oL PP PRPRPRN 105
8T T o TSR 106
0T TSY =Y A 1YY o] (o] o - SR 106




SmartDebug for Libero SoC v11.8 SP1 User Guide @ Mfcmsem’,

Power Matters.”

gL = T A e T ] o= PR 106
L ST = Vg TR 107
LT ] = o PR PRO 108
Solutions to Common Issues Using SmartDebug ..., 110
Embedded Flash Memory (NVM) - Failure when Programming/Verifying............cccoocveeennee. 110
Analog System Not Working as EXPeCted ........c.uuviiiiiiiiiiie e 110
ADC Not Sampling the CorreCt VAlIUE............ueeiiiiiiiiiiiii et 110
Frequently Asked QUESTIONS .....ooooeiiiiiiiii 111
How do | unlock the device security SO | can debug?..........ccooiiiiiiiiiiiiiiiie e 111
[ (01T A0 [o T I =Y o Lo = TN =T o 1o | S 111
How do | generate diagnostic reports for my target device? .........cccvvveveeiiiiiiieeeee e 111
How do | monitor a static or pseudo-static SigNal? ............veiiiii i 112
How do | force a signal to @ NEW VAIUE? ..........eviiiiiie e e e 112
How do | count the transitions 0N @ SIgNal? .........ovvvieiiiiiiee e 113
How do | monitor or Measure @ CIOCK? ........oouuuiiiiiii e 114
How do | perform simple PRBS and loopback testS?........cccccveeviiiiiiiiiiee e 116
How do | read LSRAM 0r USRAM CONLENE? ......uvviiiiiiiiee ettt 116
How do | change the content of LSRAM 0r USRAM®? ......uiiiiiiiiiiiieii e 118
How do | read the health check of the SERDES? ........ccooiiiiiiiiiiiieeiiee e 119
Where can | find files to compare my contents/Settings? ........cccvvveeireeiiiiciiiieeee e 119
What is a UFC file? What is @an EFC fill@? ........coiiiiii e 120
Is My FPGA fabric €nabled? ...... ... 120
Embedded Flash Memory (NVM) Frequently Asked Questions............. 121
Is my Embedded Flash Memory (NVM) programmed? ...........cccvveeeeeeeeiiiiiinneeeeeesssenineeeeeeens 121
How do | display Embedded Flash Memory (NVM) content in the Client partition?.............. 121
How do | know if | have Embedded Flash Memory (NVM) corruption?.........cccueeeeeeeeiinnnneen. 121
Why does Embedded Flash Memory (NVM) corruption happen? .......ccccccvvveeeeeeveiiivvnnenenn, 121
How do | recover from Embedded Flash Memory corruption? ........cccccevveeeviiciieeeee e 122
What is @ JTAG IR-Capture VAIUE?.......coo ettt e e e 122
What does the ECCL/ECC2 €ITOr MEANT .....ccovuuiieiiiiiieeaiieeessiieeessiieeessnbeeesssbeeesseneeesssees 122
What happens if invalid firmware is loaded into eNVM in SmartFusion2 devices?............... 122
How can | tell if my FlashROM is programmed? ...........cc.eueiiiiiiiiiiiiiiiii e 122
Can | compare serialization dat@? ..........ceveeeiiiiiiiiie e 122
Can | tell what security options are programmed in My deviCe? ........cccccveevvvicvineeeeeeeiesennenn 122
Is my analog System CONFIQUIEA? ........ooi i 122
How do | interpret data in the Device Status report? ......ccveeveveeeiiciiieee e 123
Device Status RepPOrt: IDCOUE........c..uviiieeeeeiieciiieie e e e e et et r e e e e s s s e e e e e s s snsanan e e e e e e e e annnraneees 123
Device Status Report: USEr INO ........ueiiiiiie e 123
Device Status Report: DEVICE STALE......cuiiieiiiiiieiiiie s s e e e e e e e e e e 124
Device Status Report: ANAIOG BIOCK .........cciiiiiiiiiiic e 125
Device Status Report: FACIOrY DAta ..........cooiuiiiiiiiaia e 126
DeVvice Status REPOI: SECUNLY .....ccevveiiieeeeeseeiiieie e e e e e s e st e e e e e e s st e e e e e s e sesanreeeeeeesesnnnrnneees 126
How do | interpret data in the Flash Memory (NVM) Status Report? ........ccccccvvveveeeeeviinnnnn, 127
ProdUCT SUPPOIT coeii e e e e 130




SmartDebug for Libero SoC v11.8 SP1 User Guide @ Mfcmsem’,

Power Matters.”

Welcome to SmartDebug

Introduction to SmartDebug

Use Models

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, 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 the following modes:

¢ Integrated mode from the Libero Design Flow
e Standalone mode
e Demo mode

Integrated 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 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.

Demo Mode

Demo mode allows you to experience SmartDebug features (Active Probe, Live Probe, Memory Blocks,
SERDES) without connecting a board to the system running SmartDebug.

Note: SmartDebug demo mode is for demonstration purposes only, and does not provide the functionality of
integrated mode or standalone mode.

Note: You cannot switch between demo mode and normal mode while SmartDebug is running.

Standalone Mode Use Model Overview

In the main use model for standalone SmartDebug, the DDC file must be generated from Libero and
imported into a SmartDebug project to obtain full access to the device debug features. Alternatively,
SmartDebug can be used without a DDC file with a limited feature set.
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Supported Families, Programmers, and Operating Systems
Programming and Debug: SmartFusion2, IGLOO2, and RTG4
Programming only: ProAsic3/E, IGLOO, Fusion, and SmartFusion
Programmers: FlashPRO3, FlashPRO4, and FlashPRO5
Operating Systems: Windows XP, Windows 7, Windows 10, and RHEL 6.x

Note: Debug for ProAsic3/E, IGLOO, Fusion, and SmartFusion devices are available via FlashPro. Also
refer to "Inspect Device" in the "Device Debug User Interface" section of the FlashPro User Guide.

Supported Tools

The following table lists device family support for SmartDebug tools.

SmartDebug Support per Device Family SmartFusion2 IGLOO2 RTG4 SmartFusion Fusion
Live Probes X X X
Active Probes X X X
Memory Debug X X X
Probe Insertion (available only through X X X
Libero flow)
View Flash Memory Content X X X X
Debug SERDES X X X
FPGA Hardware Breakpoint (Needs FHB X X
Auto Instantiation)
Event Counter (Needs FHB Auto X X
Instantiation)
Frequency Monitor (Needs FHB Auto X X
Instantiation)
FlashROM X X
Analog Block Configuration X X

Note: "X" indicates the tool is supported.

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) and Analog System). SmartDebug is
available as a part of the FlashPro programming tool.

See Using SmartDebug and Using SmartDebug with SmartFusion2, IGLOO2, and RTG4 for an overview of
the use flow.

See Using SmartDebug for an overview of the use flow.
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You can use the debugger to:

Get device status and view diagnostics

Use the FlashROM debug GUI to read out and compare content

Use the Embedded Flash Memory Debug GUI to read out and compare your content with your original
files

Use the Analog System Debug to read out and compare your analog block configuration with your
original file

Using SmartDebug with SmartFusion and Fusion

Note: SmartDebug is referred to as Device Debug in some older families.

The most common flow for SmartDebug is:

1.

Start FlashPro. If necessary, create a new project. You must have a FlashPro programmer connected
to use SmartDebug.

Set up your FlashPro Project with or without a PDB file. If you are in single-device mode you will need
a PDB file. You can create a PDB file in both Single Device and Chain mode.

With a PDB, you will get additional information such as FlashROM and Embedded Flash Memory
partitions when debugging the silicon features. Best practice is to use a PDB with a valid-use design to
start a debug session.

Select the target device from your chain and click Inspect Device.
Click Device Status to get device status and check for issues

Examine individual silicon features (FlashROM, Embedded Flash Memory Block and Analog System)
on the device.

Using SmartDebug with SmartFusion2, IGLOO2, and RTG4

The most common flow for SmartDebug is:

1.
2.

Create your design. You must have a FlashPro programmer connected to use SmartDebug.

Expand Debug Design and double-click Smart Debug Design in the Design Flow window.
SmartDebug opens for your target device.

Click View Device Status to view the device status report and check for issues.
Examine individual silicon features, such as FPGA debug.

Running SmartDebug in Demo Mode

Demo mode allows you to experience SmartDebug features (Active Probe, Live Probe, Memory Blocks,
SERDES) without connecting a board to the system running SmartDebug.

Note: SmartDebug demo mode is for demonstration purposes only, and does not provide the functionality of
integrated mode or standalone mode.

Note: You cannot switch between demo mode and normal mode while SmartDebug is running.
If programming hardware is not detected when you invoke SmartDebug, you will see the following.
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& SmartDebug (DEMO MODE) — | *
File View Help
Device: [M25/M2GL010(TI5[T5) (M2GLO10T) =] Programmer: |smuiation (simulation) |

* SMARTDEBUG IS RUNNING IN DEMO MODE *

ID code read from device: HARDWARE HOT CONNECTED

View Device Status... | Debug FPGA Array... |

View Flash Memory Content... | Debug SERDES... |

Log F X

E]Messages @Errors ¥, Warnings ﬂlnﬁ:u

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.

10
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@ Create SmartDebug Project @

Mame: sdebugl

Location: (C:fUsers

Construct JTAG chain for the project

Connected programmers: [SZDl‘fQSTlU V” Refresh ]

@ ImportDDC File: ide_v/negedgedk/2048_18_1024 36_wvjsrcs/RAM_Logical_View.ddc |

Design debug data wil be imporied with JTAG chain

) Construct Automatically

) o) [t

Figure 1 - 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,
is 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.

The appropriate debug features of the targeted devices are enabled after the programming file or DDC file is
imported.

11
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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)

12
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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

"© SmortDebug el
Project  View Tools

N

= ™ 5

SmartDebug Projects

Log & X

i QErms i, Wamings i) Info

Figure 2 - 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)

13



SmartDebug for Libero SoC v11.8 SP1 User Guide C Mfcrosem;[

Power Matters.”

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.

J*[ Programming Connectivity and Interface L=nnEn x|

& 2 TDO

Figure 3 - 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.

(o Programming Connectivity and Interface =gty )

&

b _—— <

(> @700 j Do
“ O¢

Q

Figure 4 - Programming Connectivity and Interface window — Project created using Construct Automatically

14
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The Programming Connectivity and Interface dialog box includes the following actions:
e Construct Chain Automatically - Automatically construct the physical chain.

Running Construct Chain Automatically in the 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 Chain 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 t

he 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.

M25050T (2) Q

2 T00 }

I:ul_ui.
Name: [M25050T (2)
[Device: |m2sosor |
File: ’

|
Programming action: i
[1r: 8
:TCK: |

15
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Device Chain Details
The device within the chain has the following details:
e User-specified device name
e Device name
e Programming file name

e Programming action — Select Enable Device for Programming to enable the device for programming.
Enabled devices are green, and disabled devices are grayed out.

Right-click Properties

The following options are available when you right-click a device in the Programming Connectivity and
Interface dialog box.

& TDD

Configure Device...

v Enable Device for Programming...
Load Pregramming File...
Select Program Procedure/Actions...
Impeort Debug Data fram DDC File...

Configure Device - Ability to reconfigure the device.
e 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.

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.
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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

¢ 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.

& SmartDebug - EACaptures ot

Project  View Tools

NG M S

Device: [M25M26LOSOCTITSTV) (M26L0S0TS). = Programmer: 93536 (ush93536) -]
Mzs 2GL090 m_q
[M2SM26L0 10(T|S[TS) (M2GLO10TS)

ID code read from device: 1F8071CF

| View Device Status... | I Debug FPGA Array...

| View Flach Memory Content... I l Debug SERDES...

View Device Status (SmartFusion2, IGLOO2, and RTG4)

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.
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> Device Status Report »

Device: M2S090T (M25090T) Programmer: S201YPVOZC (S201YPVOZC) Save | &= Print |

Device Status:
IDCode (read from the device) (HEX): 113071cf

Device Certificate

Family SmartFusion?
Die: M25090
Design Information
Design Name: SYS_SERDES
Design checksum (HEX): 53AA
Design Version: 0
Back Level: i]
Operating voltage: 1.2V
Internal Oscillator: 50MHz

Digest Information
Fabric Digest (HEX): 8d5382634b0%94bc52a0667 T15f342dfa
0000f7T8130faBla31dcb45cbbl1cf159

eNVM_0 Digest (HEX): 90d743000bb62aBbacabab52cldbbibe
e3f809034344d1a26624180728507254

Device Security Settings
ARM CortexM3 access to eSRAM module 0 read is protected.
ARM CortexM3 access to eSRAM module 0 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_D read is protected.
ABRM 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 Protocol: |TAG
* Programming File Type: STAPL

NOTE: * - The above Information is only relevant if the device was programmed through JTAG or 5P| Slave mode.

i Help x Close |
Figure 5 - Device Status Report

I[dCode

IDCode read from the device under debug.

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.
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Design Information
Design Information displays the following:
e Design Name
e Design Checksum
e Design Version
e Back Level (SmartFusion2 and IGLOO2 only)
e Operating Voltage (SmartFusion2 and IGLOO2 only)
¢ Internal Oscillator (SmartFusion2 and IGLOO2 only)

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

Note: For RTG4 devices, only Lock Bit information is displayed.

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
e Programming Software
e Programming Interface Protocol
e Programming File Type

Demo Mode
The following figure shows an example of the Device Status Report in Demo Mode.
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€0 Device Status Report (DEMO MODE) ? =

Device: Hardware not connected Programmer: simulation (simulation) Save | & Print

* SmartDebug is running in Demo Mode. The device status seen below is an indicative example. *

Device Status:
IDCode (read from the device) (HEX): Hardware not connected

Device Certificate
Information: Certificate may not have been installed for this device,

Design Information

Design Mame: sd
Design checksum (HEX): AB36
Design Version: a
Operating voltage: L2V
Internal Oscillator: S0MHz
Digest Information
Fabric Digest (HEX): 52e274f036190cab52%ec4754a0a%e 74

0000000000004db60 1020001026273

eNVM_0 Digest (HEX): 55b352781b9395244c939b64e 44153227
24b95f99c8f4fb9a141cfc9842c4b0e3

Device Security Settings
Factory test mode access: Allowed.
Power on reset delay: 100ms
System Controller Suspend Mode: Disabled.

VPP And Temp Detect

VPP Range: HIGH { VPP »=3.3V)
Temp Range: ROOM
Programming Information
Cyde count: Mot Avaliable
*Algorithm Version: 2
* Programmer: FlashPro 4
* Software Version: FlashPra version not available
* Programming Software: FlashPro Express
* Programming Interface Protocol: JTAG
* Programming File Type: STAPL

MOTE: * - The above Information is only relevant if the device was programmed through JTAG or SPI Slave mode.

Help Close

Figure 6 - Device Status Report — Demo Mode

Embedded Flash Memory (NVM) Content Dialog Box
(SmartFusion2 and IGLOOZ2 Only)

The NVM content dialog box is divided into two sections:
e 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.
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Contents of Page Status

e ECCI1 detected and corrected

e ECC2 detected

e Write count of the page

¢ 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
¥
Select | <Page fange> v 32 Siead from Dewce
StrtPege: W [address (x500)
Ered Page: = (11 pages, 1408 byaes)

Latest Content Retreved lrom Devior:

Mo a1 AL S 2008
Retieved Content: from Page 10 to Page 20, 1408 bytes stwrtng fom address 0500
; i = =
Veew Al Page Stats Ga o Address e} | f?
Status for Fage #10 | Content |
Page Mumber - -
iy P | L2 | Ls [ s 1 s | Le | o [ & |8 [ cJo e | F |
w 00500| F L] o 91 ] 411 D3 ] k] -] 4 F4 L] n -
Recoverable ECT 1 error deteched: Faise
Hor recover able dats eror detected: Fane ¥ 0% C3 F8 ] 10 o3 ] 0 . ] L] L =] L] - ]
W ounter ower Freshokd Fume
Werte count m 0 | € L] o 5 c 2] 0 L] 4 e o n - &1
e & ROM: o
Chrwerie Protedt: ot et ® Q50| FF ” = Lo 0 B & L7 o0 a0 ] D1 "
FlashFrese state: Fise
Q05| 0% = o L] 08 0o 3 & o1 = - L] 08 n
[ 3 ) ® = . o + F5 £ F o 03 4 F2
Q05| 00 [-}} c4 F2 02 12
oos7e| FE ] a ¥ o
e CEC F§ 0

Figure 7 - 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.

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.
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e

from Page 1 to Page 3, 384 bytes starting from address 0x80 as of Thu Jan 07 14:49:29 2016 [ save ]| &pint |

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]
FlashiMemory Page =1:

Recoverable ECC1 error detected: False
Non recoverable data error detected: False

Write counter over threshold: False
Write count: 38 =*=*This value may be incorrect due to OEPB is not set.
Use as ROM: off
Overwrite Protect: Not set
FlashFreeze state: False
FlashMemory Page #2:

Recoverable ECC1 error detected: False
Non recoverable data error detected: False

Wirite counter over threshold: False
Write count: 38 === This value may be incorrect due to OEPB is not set,
Use as ROM: Off
QOverwrite Protect: Mot set
FlashFreeze state: False
FlashMemory Page #3:

Recoverable ECC1 error detected: False
Non recoverable data error detected: False

Write counter over threshold: False

Write count: 38 ===This value may be incorrect due to OEPB is not set,
Use as ROM: off

Overwrite Protect: Not set

FlashFreeze state: False

Figure 8 - Flash Memory Details Dialog Box (SmartDebug)

22



SmartDebug for Libero SoC v11.8 SP1 User Guide Q/ Mfcmsem’,

Power Matters.”

Debugging

Debug FPGA Array (SmartFusion2, IGLOO2, and RTG4)

In the Debug FPGA Array dialog box, you can view your Live Probes, Active Probes, 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
It also includes the FPGA Hardware Breakpoint (FHB) controls, consisting of the following tabs:
e "Event Counter" on page 42
e "Frequency Monitor" on page 45
e "User Clock Frequencies" on page 54

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. Logical and physical Memory Blocks can also be selected.

¢ 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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Hierarchical View | Netiist View |

Filter:

i

ta_out_1[4]
ta_out_1[5]
ta_out_1[6]
ta_out_1[7]
ta_out_1[8]
ta_out_1[9]

T LTI TILT
8888888888

el

4 1 FIFO_RESET |
4 I Primitives
¥ w
4 i GPIO_RESET_N
4 T Primitives
¥ uwo
4 ik sB_sb 0
4 I CORECONFIGP_0
4 0 Primitives
& 1 FIC_2_APB_M_PRDATA
T FIC_2_APE_M_PREADY
¥ FIC_2_APB M_PSLVERR

=

Figure 9 - Hierarchical View

& Microsemi
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Search

In Live Probes, Active Probes, Memory Blocks, 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.

Netlist 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.
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Herarchical View | NetistView | _

Fiter: [ Seawch

Net(s):
| Name
count_0_g[0]:count_0/g(0]:Q
count_0_q[10]:count_0/q[10]:Q
count_0_g[11]:count_0/q[11]:Q
count_0_q[12]:count_0/q[12]:Q
count_0_g[13]:count_0/q[13):Q
count_0_q[14]:count_0/q[14]:Q
count_0_q[15]:count_0/q[15]:Q
count_0_g[16]:count_0/q[16]:Q
count_0_q[17):count_0/q[17):Q

count_0_q[15]:count_0/q[15]:Q
count_0_a[1]:count_0/a[1]:Q
count_0_q[2]:count_0/a[2]:Q
count_0_a[3]:count_0/a[3]:Q
count_0_q[4]:count_0/q[4]:Q
count_0_q[$):count_0/a[5]:Q
count_0_q[6]:count_0/af6]:Q

count_0_q[7]:count_0/a[7]:Q

|

Type
OFF
DFF
DFF
DFF
DFF
DFF
DFF
DFF
DFF
count_0_q[18]:count_0/q[18]:Q DFF
DFF
DFF
DFF
DFF
DFF
OFF
DFF
DFF
count_0_q[8]:count_0/af8]:Q DFF
DFF

count_0_g[9]:count_0/q[9]:Q 2

Figure 10 - 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.
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Live Probes (SmartFusion2, IGLOO2, and RTG4)

Live Probes is a design debug option that uses non-intrusive real time scoping of up to two probe points with
no design changes.

The Live Probes tab in the Debug FPGA Array dialog box displays a table with the probe names and pin
types.
Note: SmartFusion2 and IGLOO2 support two probe channels, and RTG4 supports one probe channel.

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:
¢ 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 hame 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.

# | Debug FPGA Array. e

B
" Live/Active Probes Selection & X poey sy debug data
<al View Netlist View ‘ll Live Probes | Active Prabes Memory Blocks
Filter: | search | [ oelete | [ peistesn |
Net(s): Add

:Inst_CLKO_Top/Inst_CLK0_B2/Inst_CLKO_B3/Inst_CLK0_B4/Inst_CLKO_B11/Inst_CLK0_|

Assign to Channel A
Assign to Channel B

:Inst_CLKD_Topy/Inst_CLK(
:Inst_CLKD_Topy/Inst_CLK(
:Inst_CLKO_Top/Inst_CLK(
:Inst_CLKO_Top/Inst_CLK( L4 1 b |
:Inst_CLKO_Topy/Inst_CLK( Assign to Channel A | -3

:Inst_CLKO_Top/Inst_CLK( Assign to Channel B £
:Inst_CLKO_Topy/Inst_CLK(

L [ unassign Channels |
< [ b L.

[ Help Close ]

Figure 11 - Live Probes Tab (SmartFusion2 and IGLOO2) 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.
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The Active Probes READ/WRITE overwrites the settings of Live Probe channels (if any).

- bl
] Debug FPGA Array [ESR =N
Live Active Probes Selection g X FPGA Array debug data
Hierarchical View Metlist View Live Probes Active Probes Memory Blocks
Filter: Search I Delete ] I Delete Al
Instance(s): — L

LED _cirl_0/pb1 1L:LED_cirl_0/pb1 1
Instance Tree _ctrl_0/pb1_reg _ctrl_0/pb1 _reg:Q

4 LED _ctrl_0
4 Primitives
v 10 counter LED_ctrl_0/pb2_regL:LED_ctrl_0/pb2 reql:Q DFF
pbl_regl
pb1 reg2 LED_ctrl_0/pb2_reg2:LED_ctrl_0/pb2 reg2:Q DFF
pb2_regl
pb2_reg2

rot_Ift

rot_rgt

LED_ctrl_0/ob1_reqZ:LED_ctrl_0jpb1 reg2:Q Assign to probe read data pin

Sdgeew

- =

Assign to probe read data pin | -3
Unassign probe read data pin

Figure 12 - Live Probes Tab (RTG4) in SmartDebug FPGA Array Dialog Box

Live Probes in Demo Mode
You can assign and unassign Live Probes ChannelA and ChannelB. See the following example figure.

07 Dok FIRGA Array (DEMO LBD0E) - o X
.
[ETIE S - [ ]| [
g Vi | distiad Vi | Unenibecien | At brtees | sawmory Bechs | Brobe bmmen |
i Taarch e | el J
= Bt e R orr
B L TP orr

Sl AT, T 3 I3 W MTTIR, PR sl (S CEREICTSI0 BFIE L AP M R

b, 2 ORI A AR b, o, Y CEBBETIOIGN (OO ALy o

Buige o Tharral & | =3 erchn_sh ODADCCHITER WTRIT_DOME qlmeeden ob i COSECORFIS W INTT_DOSE o3

- ] * at | - e APy magT Pa
s = : ® smrdie b Wren i PUS_ T [FICAPS MASTER PR marin o, I/ COAROOMIIG WTIC i APE_M_PEVIRIS)
= f?'.':-_"':.“_'-? = D)
* SMARTDEBUG 15 RUNNING [N DEMO MODE *
o _ oo |

Active Probes (SmartFusion2, IGLOO2, and RTG4)

Active Probes is a design debug option to read and write to one or many probe points in the design through
JTAG.

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 with the Filter box.
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Live Aot Probes Selachon. o x FPGA Arvay debug datn
Hearchcal e | Metst Vew Unefrobes | Actve Probes | Memory Bods | Frobe inserson |
o [_-_5..:__"_-_. 'L"'J =) & ¥ Save.., J Lo, ] e Delese Al
Nebisk [ aa ] Piame e [Read shue Frinite Value
4 ) SERDES Debug 0. HS_READY jnt:Q OFF 1 |
Hame = SERDES. Debug 0.k n_ck_hames] CFF 1 |
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SERDES Debeag_O0_SS0RSERDES Debug_ 0S50 DEMO_0_CORER]
SERDES Debug OM_SA04SERDES Debug 0/50 DEMO_0_CORERI
SERDES_Debig_0/SD_DEMO_N.CORECONFIG 0. INIT_DOME_g 1=t
SERDES Debug_0/50_DEMO_0.CORECONFIGR 0. INIT_DOME it

:
!
!
|
:
;

SERIDES_Debeg_0/S0_DEMO_0.CORECONFIGR 0,50 _RELEASED,
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+ SERDES_Debug 0/S0_PEMO._0.CORECONFIGR 0,30 _reset_reg(!
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== B |

Figure 13 - Active Probes Tab in SmartDebug FPGA Array Dialog Box

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 | Mermory Blocks I Probe Insertion |
E] CIREINES Save... ] ’ Load... ] | Delete Delete Al
Mame b Type Read Value Write Value
SERDES Debug 0..MS_READY int:Q DFF i |
SERDES Debug 0.t n_dk_base:Q DFF i -
SERDES_Debug_0..eset_n_rcosciQ DFF 1 1
[» |Fabric_Debug_0/fcount_0_coutA[7:0] DFF ghEF gh
[» | Fabric_Debug_0/fcount_0_coutB[7:0] DFF g'hB4 gh
[» |Fabric_Debug_0/c.. k_0fdn_chk[7:0] DFF g'hag gh
Read Active Probes ] [Sa'u'e Active Probes' Data.. ] | Write Active Probes

Figure 14 - Active Probes Tab - Write Value Column Options
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Active Probes in Demo Mode
In demo mode, a temporary probe data file with details of current and previous values of probes added in
the active probes tab is created in the designer folder. The write values of probes are updated to this file,
and the GUI is updated with values from this file when you click Write Active Probes. Data is read from this
file when you click Read Active Probes. If there is no existing data for a probe in the file, the read value
displays all 0s. The value is updated based on your changes.

See the following example figure.
B Debisg FPGA Arry (DEMO MODE) - a b

Lbvw hctive Probes Selacton & x FRGA, Ry debug dats

Hararchical view | bt e | Livw Probes  AcEvaProbes |  Memory Biocks | Probs Drserien |

P [ Saacch *l I 'l I J | _ Dweenn
_Type _[Read Value _|‘irr|e Value
Ad | )| sbecken_sb,_Bsercl TER_PROATA{Y1:3] CFF 39M23 EFLTE]
narchen_sty OFCIOR._SHET_DOME_ o35} s o |

;l Bl Rctevw Oroben Save Active Probes’ Dats ..

* SMARTDEBUG IS RUNNING IN DEMO MODE *

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:

e Display bus name. An automatically generated bus name cannot be modified. Only custom bus names
can be modified.

e Expand/collapse bus or probe group

e Move Up/Down the signal, 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

e 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

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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Live Probes Active Probes | Memory Blocks I Probe Insertion |

& Microsemi

+_ E [E ’ Save... l ’ Load... l Delete
Mame e Type Read Value Write Value

SERDES_Debug_0..MS_READY_int:Q) DFF 1 1 I |
SERDES_Debug_0...t_n_clk_base:Q DFF 1 o 3
SERDES Debug_0..eset n_rcosciQ) DFF 1 =1

Fabric_Debug_0/c.. k_0fdn_chk[7:0] DFF 8'hBE gh
Fabric_Debug_0...0/dn_chk[7]:Q DFF i =1
Fabric_Debug_0...0/dn_chk[5]:Q DFF 0 3
Fabric_Debug_0...0/dn_chk[5]:Q DFF 1 =1
Fabric_Debug_0...0fcn_chk[4]:Q DFF 1 I |
Fabric_Debug_0...0/dn_chk[3]:Q DFF 1 =1
Fabric_Debug_0...0fcn_chk[2]:Q DFF 1 =1
Fabric_Debug_0...0/dn_chk[1]:Q DFF 1 =]
Fabric_Debug_0...0/dn_chk[0]:Q DFF ] 1

4 |group1[1:0] 2'h2 Zh
Fabric_Debug_0...0fdn_chk[1]:Q DFF i 1
Fabric_Debug_0...0/dn_chk[0]:Q OFF 0 ~]

4 |group2[1:0] 2h3 2h
Fabric_Debug_0...0/cin_chk[5]:Q DFF i =1
Fabric_Debug_0...0/dn_chk[4]:Q DFF 1 =1

Read Active Probes l ’Save Active Probes' Data.. ] Write Active Probes

Green entries in the “Write Value” column indicate that the operation was successful.

Figure 15 - Active Probes Tab

Power Matters.”

Blue entries in the “Read Value” column 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

Write

Delete

Poll

Create Group
Add to Group
Move to Group
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SERDES sh 0 _SDIFO0_INITADE D
Read

Delete

o

b WD TTE :SVE CED

&

nEC_ch [ fCORECOMFIGP _0/pwrite:Q)

Pall...

Create Group...
Add to Group...
Mowve to Group...

For individual signals in a probe group:

e Read
e Delete
e Poll

e Create Group

e Add to Group

e Move to Group

¢ Remove from Group

4 | group[4:0]

count_0_q[7]:count_0/g[7]:Q

count_0_q[6]:count_0/fg[6]:Q Read

count_0_q[5]:count_0/fq[5]:Q Delete

count_0_q[4]:count_0/q[4]:Q

SYS_SERDES_sh_0/CORECONFIGP_0/soft_reset_reg[12.._SERDES_ Sk reg[17]:0
4 |5YS_SERDES_sh_0/CORECONFIGP_0fsoft reset reg[14:8,6:2,0] sl

5YS_SERDES_sb_0/CORECONFIGP_0/soft_reset reg[14... SERDES._ Add to Group... reg14]:0

SYS_SERDES_sh_0/CORECONFIGP_0fsoft_reset_reg[13..._SERDES_ Move to Group... reg[13]:Q

SYS_SERDES_sb_0/CORECONFIGP_0/soft_reset_reg[12.._SERDES_ Remuove from Group req[12]:Q

S5YS_SERDES_sb_0/CORECONFIGP_O/soft_reset reg[11..._SERDES_sb_0JCORECONFIGP_0/soft_reset_reg[11]:0Q

For individual signals in a bus:

e Read
e Delete
e Poll

e Create Group
e Add to Group
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4 | count_0_g[19:0]

count_0_g[19]:count_0/g[19]:Q

count_0_g[18] :count_0/q[18]:C
count_0_g[17]:count_0/g[17]:Q

count_0_g[16]:count_0/q[16]:Q

count_0_q[15]:count_0/g[15]:Q

count_0_q[14]:count_0/g[14]:Q

count_0_g[13]:count_0/q[13]:Q

count_0_q[12]:count_0/g[12]:Q

count_0_g[11]:count_0/q[11]:Q

Read
Delete

Poll...
Create Group...

Add to Group...

count_0_g[10]:count_0/g[10]:Q

For a bus:

Delete

Reverse Bit Order
Change Radix to Binary
Poll

Create Group

R ———m—"—"

count_0_g[19]:count_0jg[19]:Q
count_0_qg[18]:count_0/g[18]:Q
count_0_g[17]:count_0jg[17]:Q
count_0_qg[16]:count_0/g[16]:Q
count_0_g[15]:count_0jg[15]:Q
count_0_q[14]:count_0/g[14]:Q

Delete

Reverse Bit Order
Change Radix to Binary

Poll...
Create Group...

count_0_g[13]:count_0jg[13]:Q

count_0_q[12]:count_0/g[12]:Q

count_0_g[11]:count_0/g[11]:Q

For a probe group:

Delete

Reverse Bit Order
Change Radix to Binary
Poll

Create Group

Ungroup
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el aroup2[4:0]
count_0_g[2]:count_0/q[2]:Q Delete
count_0_g[1]:count_0/g[1]:Q
count_0_q[0]:count_0/q[0]:Q
count_0_g[6]:count_0/g[6]:Q

Reverse Bit Order

Change Radix to Binary -

count_0_q[5]:count_0/q[5]:Q Poll...
4 | 5Y¥5 SERDES_sb_0/CoreAHBLite_0/ma Create Group... [15:?}5
SYS_SERDES_sb_0/CoreAHBLite_C Ungroup 16/mas

5YS_SERDES_sh_0/CoreAHEBLite (st 1o masters It Uy ma e 15/ mas
SYS_SERDES_sb_0/CoreAHBLite_0/matringx 16/masters. ite_0/matringyx 16/mas

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 Probes tab into the
group. The members of a Probe Group are not associated by their names. A Probe Group can be
ungrouped.

In addition, 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:
* 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 Memory Blocks tab in the Debug FPGA Array dialog box shows the hierarchical view of all memory
blocks in the design. The depth and width of blocks shown in the logical view are determined by the user in
SmartDesign, RTL, or IP cores using memory blocks.

Notes:
e RAM is not accessible to the user when SmartDebug is accessing RAM blocks.
e RAM is not accessible to the user during a read or write operation.

e During a single location write, the RAM block is not accessible. If multiple locations are written, the
RAM block is accessed and released for each write.

e When each write is completed, access returns to the user, so the access time is a single write
operation time.

The example figure that follows shows the hierarchical view of the Memory Blocks tab. You can view logical
blocks and physical blocks. Logical blocks are shown with an L (ﬂ), and physical blocks are shown with
aP (ﬂ ).
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Memory Blodks Selection F X FRGA Aray debug data
B sewch | Live Probes | AceveProbes | MeroryBlods | Probebwerton

9
Memcry Bocks: [ User Desgn Memary Black:

Data Width:

* Port Used:

"
-
- }* m

Figure 16 - Memory Blocks Tab - Hierarchical View
You can only select one block at a time. You can select and add blocks in the following ways:
¢ Right-click the name of a memory block and click Add as shown in the following figure.

(2 Debug FPGA A
Memory Blocks Selection & X FPGA Array debug data
Filter: | Search LiveProbes | ActveProbes | MemoryBlocks | Probe Insertion
Memary Blocks: E User Design Memory Block:
Data Width:

Instance Tree

4 T Fabric_Logic_0 |
4 f u2
4 BFoFO WL
4 Bt ramtn Add

mn

Port Used:

4 B Promwuves =
¥ INST_RAMIKIB P
B/ F_10_F1 U2

> 3 F_11 F1 U2
> 3k F_12_F1 U2
» B F_13 F1 U2

» M F_14 F1 U2
> M F_15F1 U2
> 3k F_16_F1_U2
> B F_17 F1 U2
> M F_18_F1. U2
> Wk F_19_F1 U2
> 3k F_1_F1_U2 ~|

Read Block Save Block Data.. Nrite

e Click on a name in the list and then click Select .

e Select a name, drag it to the right, and drop it into the Memory Blocks tab.

e Enter a memory block name in the Filter box and click Search or press Enter . Wildcard search is
supported.

Note: Only memory blocks with an L or P icon can be selected in the hierarchical view.

Memory Block Fields

The following memory block fields appear in the Memory Blocks tab.

User Design Memory Block

The selected block name appears on the right side. If the block selected is logical, the name from top of the
block is shown.
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Data Width

If a block is logical, the width from each physical block is retrieved from each physical block, consolidated,
and displayed. If the block is physical, the width is 9-bits, and the depth is 128 for u>SRAM blocks and 2048
for LSRAM blocks.

Port Used

This field is displayed only in the logical block view. Because configurators can have asymmetric ports,
memory location can have different widths. The port shown can either be Port A or Port B. For TPSRAM,
where both ports are used for reading, Port A is used. This field is hidden for physical blocks, as the values
shown will be irrespective of read ports.

The following figure shows the Memory Blocks tab fields for a logical block view.

Memory Blodks Selecton .4 FEGA Acrary debug data

Fites: | sesen | [ iwerrobes | AciveProbes | MemeeyBods | Probe inserbon |
Memeery Elocks: | Select User DesgnMemory Blode  Febrc_Logic_0/U3F_0 PO 101

: Data Width: 1B4it
| Snekance Tree = PortLised: [Parta -
4 T Fabric_Loge 0 k J
+
< & FOF UL

4 B ramtmg_ramimg 0_0
2 I Prievtives
B PST_RAMGLE P
A & F_0_F1u2
4 F rambmp_ramimg_0_0
« B Primvtives
B ST RAMGA1E_IP
4 B|F_ILFLLZ
@ B ramtmp_ramimp 0_0
o B Privtives
B DT RAMGALE P i y
« fFFzF1 2 | Rosaed Block. | [Save Block Data Write: Block
@ B ramtmp_ramimp 0_0
a_ B Driectione.

Figure 17 - Memory Blocks Tab Fields for Logical Block View

FPGA Array debug dats
Fiter: [ sean | [ Lverrobes | Aciverrobes | MemoeySods | Probe inserton |
femory Blodks: Select User DesignMemory Blodc:.  Febric_Logic 0/U3F_0_F0_U 1ramtmp_ramimp 0 0/INST _RAMES1E [P
Data Width: Pin
Instanze Tree = .
4 i Fabric_Logic 0
2 WUl
4 B Fo_FO_U

4 F ramimg_ramimg_0_0
@ I Prisviives
B DET_RaMeaxin P
4 I F_I0_F1u2
4 B rambmp_rammp_0_0
+ B Privives
B PET_RAMEAIE_IP
4 & F_1LFLL2
4 B ramtmp_ramimp 0_0
o I Pricvtives

B PET_RAMGALE P r o
4 B F_I2FLU2 | Read Biock. | [Gave Bodk Duta Write Block
@ B ramtmp_ramimp 0_0

a_ B Driectione.

Figure 18 - Memory Blocks Tab Fields for Physical Block View

Read Block

Memory blocks can be read once they are selected. If the block name appears on the right-hand side, the
Read Block button is enabled. Click Read Block to read the memory block.
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A logical block shows three fields. User Design Memory Block and Data Width are read only fields, and the

Port Used field has options. If the design uses both ports, Port A and Port B are shown under options. If only
one port is used, only that port is shown.

| Instance Tree -
4 I Fsbnc Loge 0

«

4 | FOF UL

a B rambvp_ramimp_0_0

4 £ Prviives

B NET_RAMSA LA _IP

& F_WF1 U2
a B ramtmp_ramimg 0_0

o B Pritives

N

B PET_RAMGLE TP
&/ F_uFu2
4 B rambmp_ramimp_0_0
o B Privtives
B PET_RAMGALE P
£ F_12F1 2
@ B ramtmp_ramimp_0_0
a B Dritions A

.

M

§

FPGA Array debug data

[ LveProbes | ActveProbes | MemuryBlods | Probe inserton |

User Design Memory Block:  Fasbne_Logic O/U3F _0_FO_L
Data Width: 1Bt
Portlised: [perta =

] 1 2 3 4 § L] T 8 9 & E € 4] E F
0000 DOAR OEECS DRO0G 14500 00010 DOZEL 12025 Q004D 12060 04000 20214 02000 11080 20040 HCXN Wb}i
DOL0 02700 04451 04001 OBO0D 05000 32500 00120 OOOOO DODED 00420 04019 MCB00 00052 DOLOS DOCZZ :Dﬂ!!:
0020 L0400 00010 10000 L4044 LCDM0 DIINE F94I5 Q0G0 10C14 00004 04001 10000 00100 D004 20100 mzi

0030 00018 OOOOO 20808 OO O01E0 28100 02883 0OTH mmmmwmmz:mmnm%

[ Restmodk | [savemodcbata.]  weite ok

Figure 19 - Logical Block Read

The data shown is in Hexadecimal format. In the example figure above, data width is 18. Because each
hexadecimal character has 4 bits of information, you can see 5 characters corresponding to 18 bits. Each
row has 16 locations (shown in the column headers) which are numbered in hexadecimal from O to F.

Note: For all logical blocks that cannot be inferred from physical blocks, the corresponding icon does not

contain a letter.

Physical Block Read

| nstance Tree
# I Febnc Logc O
+ |3
4 B F.0_FO_UL
4 B ramig_rameng_0_0
4 I Prisvives
B PET_parsa i _P
4 T F_I0_Fi U2
@ I ramtmp_ramtmp 0_0
* B Privives
B PET_RAMEAIE_IP
& F_ILF1LW
@ B ramtmp_ramimp 0_0
& B Priitives
B ST RAMSHIE_IP
a & F_12F1 02
4 B ramimg_ramimg_0_0
A B Dt

N

FRGA Arriry debug dats

[ e probes | ActiveProbes | Memoey Bods | Probe insertien |

User DesgnMemory Blod:  Febric_Logec 0/U3F_0_F0_U L ramtmp:_ramimp_0_0/INST Raméacls P
Data Width: Pin

Fole B e e B Gl Do o B

g -

5
0000 |083) 005 009 044 O0G 04 0A2 010 OO 161 001 028 090 040

010 030 033 040 300 020 0E1 QX0 050

0020 100 013 051 022 001 0N

3
100
000
00
000 OB4 OS2 OO0 D& 000 022 O0& OS2
44
000
[save

040 000 028 00 192 120 000 0N 000
0030 080 000 020 O02 015 030 L]
0040 000 082 D0 00O 000 080 040 08D (E0 WE 040 0I5 ICA 190 O06C
00%0 D13 086 DO+ 000 001 030 00 100 000 042 000 100 100 002 0% |
[ mesasock | BockData...| iirite Bock
 Cose

Write Block

Logical Block write

Figure 20 - Physical Block Read

When a Physical block is selected, only the User Design Memory Block and Data Width fields are shown.

A memory block write can be done on each location individually. A logical block has each location of width
that is displayed. The written format is hexadecimal numbers from 0 to F. Width is shown in bits, and values
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are shown in hexadecimal format. If an entered value exceeds the maximum value, SmartDebug displays a
popup message showing the range of allowed values.

[ Detug roa arey

4 WUl
- & F oo
o F_to_F1 U2
&/ F_ii_Fi_u2
E|rurfm
4 B ramtmp_ramimg 0_0

[

&/ F_15 Fiua
» & F_16_F1.U2
- @ F_I7F1 U2
= 4k F_1a_F1 U2
» MEF 3 F1LiD

FRGA Array debug data

User Design Memory Block:  Fsbric_Lege 0/U3F_12 F1 U2
Datn Width: 1g-bit

Port Lised: [portas -]

ke b B skl B Btk Bl s B ke s Db B e |
0000 OJ83 FFFF DOI0Z 00053 01200 00624 00004 0304 00200 0OEOD 000GA 20004 DO0GD 000S 00300 0OOOO |

0050 OO0 20410 20002 02101 0080 08016 020CH BC200 NOOAD 00002 08000 mznu\son-;mmmmé

0020 000C COO00 DOODD DOOE4 OO0S0 02403 0000L 0I0S0 0000 00000 0000 00005 02000 0INIT 00COL D454

0030 02400 10001 00001 04000 00400 00002 01201 00004 00020 01CO0 02040 10008 07242 18102 24041 QZI‘H‘H

Physical Block Write

Figure 21 - Logical Block Write

Physical blocks have a fixed width of 9 bits. The maximum value that can be written in hexadecimal format is
1FF. If an entered value exceeds the limit, SmartDebug displays a popup message showing the range of
values that can be entered.

4 B F0FO0_U1
a B ramiyp_raming 0_0
- Prewtives

B DET_RAMIKIE P

pHEBEABBERY
5

Pt P12
F 1F111}

§

& X prga drray debug data

[ ive frobes | actve rrobes | Memory Bods | Probe inserton |

User Desgn Memory Blode  Fsbric_Loge 0/U2F_D_P0_W 1 ramtmp:_ramimp 0 0/INST _RAM KIS B
D Width: it

L S e I T IO L
0000 23 |IFF| 02 0B4 117 1C2 ODT OCH

1+

031 10D 135 037 0B 068 051
00 O 023 180 037 114 038 15C 017 01Xy 008 060 102 Q41 002

W02 024 159 ISC 0FF 110 168 OD4 130 042 0I5 068 1A8 061 EDC 112

g
E B E % -

0030 0F 058 058 OXE 10C 10E 025 OOF 012 053 123 011 082 1@ 1K
0040 040 A7 052 102 DA IFE 45 09F Q10 029 OFE 049 106 1AC Q11 104
0050 0WF 18A 010 040 IFS 044 165 018 OEO 117 033 003 110 0BC OA4 088 .|

Unsupported Memory Blocks

Figure 22 - Physical Block Write

If RTL is used to configure memory blocks, it is recommended that you follow RAM block inference
guidelines provided by Microsemi. See Inferring Microsemi SmartFusion2 RAM Blocks for more information.

SmartDebug may or may not be able to support logical view for memory blocks that are inferred using RTL
coding not specified in the above document.

Memory Blocks in Demo Mode

A temporary memory data file is created in the designer folder for each type of RAM selected. All memory
data of all instances of USRAM, LSRAM, and other RAM types is written to their respective data files. The
default value of all memory locations is shown as 0s, and is updated based on your changes.
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Both physical block view and logical block view are supported. See the following example figure.
B Dby FRGA Auvey (DEWD MODE) - o »

My Bamby S L P

Pl [ 4 Saarch Uva Probas | e Pectas  Mesery Botks | Pecte beescn

M B Samit Uner Drmtign Mmooy Biocks  DSSRAM 3
Dt Wl ]

p—— ] B i =l

-_!MMWN_W T T

= B RN E o |1 ]2 s JaJsTa]r tJeJafe]cl0 (D
e | ootz | o000 | 0000 | coS0O | OOOOD | COGGD | GOOGO | 40000 | COOOB | DOOG | DGO | DOOOO | 400O0 | GODOO | NGOG | 0000
mm 0000 | GODO0 | GOS0O  DROD | DOOGO | SO0 | 000D | GOGD | DOOG | DORD | DOOOO | G000 | ODOD | NGNS 00000
:m SNG0 | 0000 | GNOOE | OOGOD  DOODO | DONGO | G0D00 | OUOOG  ODOOD  DOODG | DOODO | Q0000 | 000D | ODOOD  DOODD
:‘m 000 | MWO00 | OO0 | 0OMOG  DO0DG | P00 | 0000 | OO0 ODMOD 00003 | DOODG | 0000 | QU000 | 0ROD  DRO0DD
cesy | oooen | o0o0 | 0000 | ooote 000D | GOMGD | SOOOO | 40000 | OG0B | 0OMNG | 0003 | DONOO | O0OOD | X000 | GOON | 00000
:lm NGO | 000 | GO0 (oG DO0R0  GND0 | 0000 | OO0N G OO0NG  BO0DG | 0000 | 0000 | fagNe  oooRg
:m 0 | R0 | Ok (OGS SO0 | NS0 | G0N0 | EO0E S DONG | BO0og | 0000 | oooD | oags  OaoRs
Em e | WeE NG MG 00 | GEGO | XN  WNG  iG oG SNS) | WOXN W  mEG e
oom | ooee | oo | omo | eote oW | GIGO | OGN | 00D | GRSR | GONG | OGSO | DNGY | IGO0 | RGN | MRS oWe
:lm et | Wek S i NS0 GGl | Medd ok i Ol SNSY MO WAk  maid S
;“m SOGH | G000 | COND | COWE | BO0EO | GO0 | GO0 | G0D0D | DoGS | COMED | BO0SG | OO0 | 000 | come  ooE
e !m S0t | e o ooS R SESN | XEd0 | O000h (oS oS | SNed et | M0e0n o oee
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BaiBock || s Btk B | | v et |
* SMARTDEBUG IS RUNNING IN DEMO MODE *
] e

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.

Note: This feature is not available in standalone mode because of the need to run incremental routing.
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Simulation

i ;
Design Implementation Synthesis Post-Synthesis

' Simulation
—— |

Insert probes into design !

Figure 23 - 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.
] Debug FPGA Array o|B| B

®

Probe Insertion Data Selection g X

FPGA Array debug data
Hierarchical View | Nethst View. | [ tiveProbes | ActveProbes | MemoryBiocks | Probe Insertion |
Fiter: [ search |

Instance(s): ’_Qti et Driver

—— — I |wo2.0.¥ AND2_OMIO:Y

count_0 Insert probe(s) and program the device \I\

) Co=1)

Figure 24 - 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 Ul. You can also add the selected probe points by clicking the Add button. The
probes list can be filtered with the Filter box.
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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.

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 I/O).
(=)

@

Fter:

Prabe Insertion Data Selection B X FrGA Array debug data

Hesarchical View | Nefist View Live Probes | Active Probes | Memory Blocks | Probe Insertion

Instance(s): [ add

Instance Tree Z
B Prinitives aelt] count_Ofa[11:Q |6 * | Test2
| AND2 0 | -
B 0 tuf o[ count_0fal31:Q |36 ~ | Probe_Insert2
| Feoc o e J
B MUx_SEL
= vz o
I Reset
& Stop
& UIAG_0
T User_QK
4 I count_0
4 I Primitives

| Search " | Deletesd
et Driver Package Fin Port Mams

q_c[o] count_0/q[0]:Q ?H5 * | Probe_tnsertd

B q
B qRNO
]
B q_ay
B qs

Irsert probe(s) and program the device | Run

Probe Deletion

Figure 25 - Debug FPGA Array > Probe Insertion > Add Probe
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.

To delete a probe, select the probe and click Delete. To delete all 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.
2.
3.

In SmartDebug, click Delete All to delete all probes.
Click Run.

Wait until the action has completed by monitoring the activity indicator (spinning blue circle). Action is
completed when the activity indicator disappears.

Close SmartDebug.
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The Event Counter counts the signals that are assigned to Channel A through the Live Probe feature. This
feature can track events from the MSS or the board. When the Event Counter is activated, and a signal is
assigned to Channel A, the counter starts counting the rising edge transitions. The counter must be stopped
to get the final signal transition count. During the count, you cannot assign another signal to Channel
A/Channel B or go to any other tab on the window.

Edge Selected: Rising

Y
Total Events: 598355545

Signal : A_DOUT_0_c[B]:URAM_3\/sd_URAM_3_URAM

Event Counter | Frequency Monitor | User Clock Frequendes |

A_DOUT_0_c[1]:URAM _URAM_3_URAM_ROCO/INST_RAMG4x18_[P:A_DOUT[1]

A_DOUT_0_c[0]:URAM_3\fsd_URAM_3_URAM_ROCO/INST_RAMG4x18_IP:A_DOUT[0]

< ]

T —— [ESSIEE )
1] Debug FPGA Array y = |
LivefActive Probes Selection & x FPGA Aay debug data
Hierarchical View | Netist View | | Live Probes [ Active Probes | Memory Blocks | Probe Insertion |
Filter: [ Search Delete Delete Al
1
Instance(s): Add Name Type |
» B Primitives = A_DOUT_0_c[8]:URAM_3\/sd_URAM_3_URAM_ROC4/INST_RAMG4x18_P:A_DOUT[0]
b I URAM_O\ | = e at fed o e ME4x 18 TP UTE ME4x 1
» M URAM_1\ .=‘ A_DOUT_0_c[7]:URAM_3\/sd_URAM_3_URAM_ROC3/INST_RAMG4x18_IP:A_DOUT[1] RAMG4x18
b 3 URAM_2\ = -
A_DOUT_0_c[6]:URAM URAM_3_URAM_ROC3/INST_RAM64x18_[P:A_DOUT[0]|  RAMG4x18
A_DOUT_0_c[S]:URAM URAM_3_URAM_ROCZ/INST_RAM64x18_IP:A_DOUT[1]|  RAMG4x18
|~ Event Counter/Frequency Monitor | A_DOUT_0_c[4]:URAM_3V/sd URAM_3 URAM_ROC2/INST RAME4x18 IP:A DOUT[D]  RAMG4x18
A_DOUT_0_c[3]:URAM_3\/sd_URAM_3_URAM_ROC1/INST_RAME4x18_[P:A DOUT[1]  RAMG4x18
Activate Event Counter @) Reset -
A_DOUT_0_c[2]:URAM_3\jsd_URAM_3_URAM_ROC1/INST_RAMS4x18_[P:A DOUT[0]  RAMS4x18

AssigntoChannel A | -> A_DOUT_0_c[8]:URAM_3\jsd_URAM_3_URAM_ROC4/INST_RAME4x 18_IP

Assign to ChannelB | ->

Unassign Channels

@
)

T

Figure 26 - Event Counter Tab/UI

Activating the Event Counter

You can activate the Event Counter in either of the following two ways:

e Click Activate Event Counter and then assign a signal to Live Probe Channel A.
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Figure 27 - Activating the Event Counter

e Assign a signal to Probe Channel A and then click Activate Event Counter.

e . "
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[ terarchic vew | petist view | Lot Pocioes | Active Probes | Memory Bodks | Probe Inserion |
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Figure 28 - Activating the Event Counter - Assign Probe Channel
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Running the Event Counter

Event Counter automatically runs the counter, which is indicated by a green LED. The counts are updated
every second, and are shown next to Total Events. FPGA Array debug data and the control tabs in the
Event Counter panel are disabled while Event Counter is running. When a signal is assigned, the signal
name appears next to Signal.

i il |

LR
Fiter: Search Dielete Dilebe &0
— r |
Instanceisl Add Hame |
M sdio =l sadl_2\counier_top_O\ig_ont{ 193] counter\Feg_counteriS]_net_lsd]_2Wounder top 0V _ont[15|
» ey =| | 3 e 2 = = 4
i I osd1_n, d | el _Theouriter o Ok omt] 193] counder reg counberiB]_net_l:sdl Ieounter fop Ol oni[55
¢ A counter_tog,
. Ik counter m‘?’t ed 1Y g _counber(B]_rert_Lied] Teourter top Ol ema[H
Bk counte_ton 20 bod
Lvent Counter )| requency Monitos Jed1_2\e t_Lisdl_doounter_top Dg_
fsd1_2y _pounberis]_net_tsdl_Zounter_top 0Wg_oma[ts
l Actvate Event Courder I I Reset |
el _Phlesimiier i s counber(H] ret_bisdi Tleecmier top O ceaff5
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edi 70
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Sl £ il _2\esunter_tep_0\E_ent{194]_ssuniter e
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bl l v
Asmgr s Charnal A | =3 adil_Jyjeeunber_tep D\ ent{19]_sounter \reg _counter [3]_net_l:adl 3
Asmgn 1 Channel B >
| ~ Lrassgn Charred
| Evert Coumber | Frequency Mantor l \User Dok Frequences
=t - - 1

Tabs disabled Window disabled
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Figure 29 - Running the Event Counter

Stopping the Event Counter

The only button enabled when Event Counter is running is the “Stop” button. Click button to stop counting. A
red LED is shown to indicates the Event Counter has stopped. FPGA Array debug data and the control tabs
in the Event Counter panel are enabled when Event Counter is not running.
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Figure 30 - Stopping the Event Counter

Note: When a DC signal (signal tied to logic ‘0’) is assigned to Live Probe Channel A, or if there are no
transitions on the signal assigned to Live Probe Channel A with initial state ‘0’, the Event Counter value is

updated as ‘1’ when the counter is stopped. This is a limitation of the FHB IP, and will be fixed in upcoming
releases.

See Also
"Frequency Monitor" on page 45
"User Clock Frequencies" on page 54

Frequency Monitor

The Frequency Monitor calculates the frequency of any signal in the design that can be assigned to Live
Probe channel A. The Frequency Monitor must be activated before or after the signal is assigned to Live
Probe Channel A. You can enter the time to monitor the signal. The accuracy of results increases as the

monitor time increases. The unit of measurement is displayed in Megahertz (MHz). During the run, progress
is displayed in the pane.
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Assign to Channel A

Assign to Channel B | ->

Unassign Channels

Event Counter | Frequency Monitor | User Clock Frequendies

&

Figure 31 - Frequency Monitor Tab/Ul

In the Frequency Monitor tab, you can activate the Frequency Monitor, change the monitor time (delay to
calculate frequency), reset the monitor, and set the frequency in megahertz (MHz). Click the drop-down list
to select monitor time value. During the frequency calculation, all tabs on the right side of the window are
disabled, as well as the tabs in the FPGA Hardware Breakpoint (FHB) pane.

Activating the Frequency Monitor
You can activate the Frequency Monitor in either of the following two ways:

e Click Activate Frequency Monitor, and then click the Live Probe tab and assign a signal to Channel
A (Channel B is not configured for spatial debug operations).
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Figure 32 - Activating the Frequency Monitor - Assign a Signal
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e Click the Live Probe tab and assign a signal to Channel A, and then click the Frequency Monitor tab
and check the Activate Frequency Monitor checkbox.
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Figure 33 - Activating the Frequency Monitor
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Running the Frequency Monitor

The Frequency Monitor runs automatically, and is indicated by a green LED. While it is running, FPGA Array
debug data and the control tabs in the panel are disabled. A progress bar shows the monitor time progress
when it is 1 second and above (as shown in the following figure). The Reset button is also disabled during
the run. When a signal is assigned, the signal name appears next to Signal.

153 mrmm— L- ‘
®
LivejActve Probes Selecton L FPGA Arrary debug data
Herorchical View | ntiat view [ sveProbes | Acove Probes. | Memory Boos | Probe nsertion |

|— i |
Frequency Mzl ©
Sagnal 3 sdl_2Veoanter_top 0 _ant{197]_sounter\reg_sounter[3]_n

Asggn to Chennel & | -3 sd1_Z\foounter_top_04ig_ont{192]_ocunter'jreg_courier [5]_net_lsdl_;
Agmer to Charnel B =3

—— Linassign Charnels

EventCounter | Frequency Monvier | Uner Clock Freauences |

Tabs dizabled Window disabled

Figure 34 - Running the Frequency Monitor

Stopping the Frequency Monitor

The Frequency Monitor stops when the specified monitor time has elapsed. This is indicated by a red LED.
The result appears next to Frequency. The window and the tabs on the control panel are enabled. The
Reset button is also enabled to reset the Frequency to 0 to start over the next iteration. The progress bar is
hidden when the Frequency Monitor stops.
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Figure 35 - Stopping the Frequency Monitor

See Also
"Event Counter" on page 42
"User Clock Frequencies" on page 54

FPGA Hardware Breakpoint Auto Instantiation
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The FPGA Hardware Breakpoint (FHB) Auto Instantiation feature automatically instantiates an FHB instance
per clock domain that is using gated clocks (GLO/GL1/GL2/GL3) from an FCCC instance. The FHB
instances gate the clock domain they are instantiated on. These instances can be used to force halt the
design or halt the design through a live probe signal. Once a selected clock domain or all clock domains are
halted, you can play or step on the clock domains, either selectively or all at once. The FPGA Hardware

Breakpoint controls in the Smart Debug Ul allow you to control the debugging cycle.

Note: This option is enabled in the Enhanced Constraint Flow when you select Verilog netlist as the
Synthesis gate level netlist format in Project Settings (Project Settings > Design flow). It is only available

for SmartFusion2 and IGLOO2 devices.

To enable this option, select the Enable FHB Auto Instantiation check box in the Design flow tab of the
Project Settings dialog box (Libero > File > Project Settings). See the example figure that follows.
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Figure 36 - Enable FHB Auto Instantiation in Project Settings: Design flow Window

FPGA Hardware Breakpoint (FHB) controls appear in the Debug FPGA Array dialog box when there is an
auto-instantiated FHB instance in the design. See the example figure that follows.
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Figure 37 - FPGA Hardware Breakpoint (FHB) Controls

You can choose Operate on All Clock Domains or Operate on Selected Clock Domain by selecting the
appropriate radio button. Selecting either of these modes sets the FHB instances to the respective mode.
Once you assign the Live Probe PROBE_A connection and click Arm Trigger, the DUT halts on the next
positive edge that occurs on the signal connected to Live Probe PROBE_A.
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When you choose Operate on Selected Clock Domain mode, the Select Clock Domain combo box is

|
enabled, and all available clock domains are listed. The Halt (Pause) , Play , and Step

buttons are associated for that clock domain. If you switch between clock domains in this mode,
previous clock domain settings are not retained.

When you choose Operate on All Clock Domains mode, the Select Clock Domain combo box is disabled.
The Halt, Play, and Step buttons are associated for all clock domains.

The Trigger Signal is shown as Not Connected until a live probe is assigned. See the example figure that

follows.
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When a probe is assigned to Live Probe PROBE_A, the Trigger Signal updates.

If you require a certain number of clock cycles before halting the clock domain after triggering, a value
between 0 and 255 must be entered for Delay Cycles Before Halt before you click Arm Trigger. This sets
the FHBs to trigger after the specified delay from the rising edge trigger.

Delay is not applied to a forced Halt. See the example figure that follows.
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When a live probe connection is made, you click Arm Trigger, FPGA Hardware Breakpoint functionality

disabled until the trigger is disarmed automatically or the design is force halted.
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Force Halt/Play/Step is done using the FPGA Hardware Breakpoint controls (see the example figure that
follows). Once the clock domain is halted, you can either force Play the clock domain or Step the clock

domain by 1 clock cycle.
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You can save the waveform view of the selected active probes using Export Waveform by specifying the
number of clock cycles to capture. The waveform is saved to a .vcd file.
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FPGA Hardware Breakpoint Operations

Live Probe Halt

You can halt a selected clock domain or all clock domains in Live Probe Halt mode based on the mode
selection (Operate on All Clock Domains or Operate on Selected Clock Domain).

Assign a signal to Live Probe PROBE_A in the Live Probes tab of the Ul, and then click the Active Probe
tab to see the FPGA Hardware Breakpoint controls.

Click Arm Trigger to arm the FHBs to look for a trigger on the signal connected to Live Probe PROBE_A.
Once the trigger occurs, the clock domains are halted.

Note: If only one clock domain is halted, other clock domains continue to run, and you should anticipate
results accordingly.

See Assumptions and Limitations for more information.

Force Halt

You can force halt a selected clock domain or all clock domains based on mode selection without having to
wait for a trigger from a live probe signal. Click the Halt button in the FPGA Hardware Breakpoint (FHB)
controls.

In Operate on Selected Clock Domain mode, the state of the Halt button is updated based on the state of
the clock domain selected.

In Operate on all Clock Domains mode, the Halt button is disabled only when all clock domains are halted.
Each clock domain is halted sequentially in the order shown in the Select Clock Domain combo box.

Note: If only one clock domain is halted, other clock domains continue to run, and you should anticipate
results accordingly.
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Play

Once the clock domain is in a halted state (live probe halt or force halt), you can click Play in the FPGA
Hardware Breakpoint controls. This resumes the clock domain from the halted state.

In Operate on all Clock Domains mode, each clock domain runs sequentially in the order shown in the
Select Clock Domain combo box.

Step

Once the clock domain is in a halted state (live probe halt or force halt), you can click the Step button in the
FPGA Hardware Breakpoint controls. This advances the clock domain by one clock cycle and holds the
state of the clock domain.

In Operate on All Clock Domains mode, each clock domain steps sequentially in the order shown in the
Select Clock Domain combo box.

Waveform Capture
You can save the waveform view of the selected active probes using Export Waveform by specifying the

n
number of clock cycles to capture in text box and then clicking Capture Waveform . The waveform
is saved to a .vcd file.

You can view the waveforms by importing the .vcd file. The waveform file can be viewed in any waveform
viewer that supports vcd format.

Reset

You can reset a selected clock domain or all clock domains (based on the mode selection) by clicking
RESET at any time. This resets the FHBs on clock domains and instructs FHB muxes not to look for a
trigger.

Assumptions and Limitations

o If you select the auto instantiation option in Libero, you need to rerun Synthesis (if already run) to get
the FHB related functionality.

e The auto instantiation flow is supported for SmartFusion2 and IGLOO2 only.

e Available for Enhanced Constraint Flow only.

e Supported for FCC driven gated clocks (GLO/GL1/GL2/GL3) only.

e CLKINT_PRESERVE - FHB is not auto-instantiated if the user design contains this macro.
¢ Designs that have Encrypted IPs are not supported.

e EDIF using constraints flow is not supported.

e Live Probe triggering occurs on the Positive Edge only.

e For imported verilog netlist files (.vm files), you must rerun synthesis to get FHB-related functionality. If
synthesis is disabled and the netlist is compiled directly, FHB functionality is not inferred.

e If only one clock domain is halted during operations, other clock domains continue to run, and you
should anticipate results accordingly.

e FHB performance can only be characterized against the clock which it is running at (i.e. 50MHz).

e If the DUT clock is running at or less than 50MHz, the DUT clock will halt within one clock cycle (1
or less).

e For frequencies higher than 50MHz, the point at which the DUT halts cannot be guaranteed.

User Clock Frequencies

The User Clock Frequencies tab shows the frequencies that have been configured from the FCCC block. If
assigned, live probe channels are temporarily unassigned, and reassigned after user clock frequencies have
been calculated. The Refresh button recalculates frequencies if clocks have been changed.
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Figure 38 - User Clock Frequencies Tab/UI

See Also

"Event Counter" on page 42

"Frequency Monitor" on page 45

UG0449- SmartFusion2 and IGLOO2 Clocking Resources User Guide
UG0586- RTG4 FPGA Clocking Resources User Guide

Pseudo Static Signal Polling

With Active Probes you can check the current state of any probe in the design. However, in most cases, you
will not able to time the active probe read to capture its intended value. For these cases, you can use
Pseudo Static Signal Polling, in which the SmartDebug software polls the signal at intervals of one second to
check if the probe has the intended value. This feature is useful in probing signals which reach the intended
state and stay in that state.

From the Active Probes tab in the Debug FPGA Array dialog box, right-click a signal, bus, or group and
choose Poll.... See the example figure that follows.
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Figure 39 - Debug FPGA Array Dialog Box - Poll Option
The Pseudo-static signal polling dialog box opens.

Scalar Signal Polling

Polling Setup
To poll scalar signals, select Poll for 0 or Poll for 1.

The selected signal is polled once per second. It should be used for pseudo-static signals that do not

change frequently. The elapsed time is shown next to Time Elapsed in seconds.
To begin polling, click Start Polling. See the following example figure.

=== -
i Pseudo-static signal polling LM

signal : D_FF_0/q_0:D_FF_0/q:Q
Polling Setup
@ Poll for 0 ) Poll for 1

Mote: The selected signal is polled once per second. It should be used for pseudo-static signals that do not change frequently.
For more information about pseudo-static signal polling, dick the Help button.

Time Elapsed in seconds: 0

Start Polling Stop Polling

Figure 40 - Pseudo-static signal polling Dialog Box (Scalar Signal Polling) - Start Polling
To end polling, click Stop Polling. See the following example figure.
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Polling Setup

Mote: The selected signal is polled once per second. It should be used for pseudo-static signals that do not change frequently.
For more information about pseudo-static signal polling, dick the Help button.

Time Elapsed in seconds: 0

Figure 41 - Pseudo-static signal polling Dialog Box (Scalar Signal Polling) - Stop Polling

Note: You cannot change the poll value or close the polling dialog box while polling is in progress.
The elapsed time is updated in seconds until the polled value is found. When the polled value is found, User

value matched is displayed in green in the dialog box. See the following example figure.
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| Pseudo-static signal polling

Vector Sig

Signal : D_FF_0fq_0:D_FF_0/q:Q
Polling Setup

@ Pol for 0 Pol for 1

Mote: The selected signal is polled once per second. It should be used for pseudo-static signals that do not change frequently.
For more information about pseudo-static signal polling, dick the Help button,

Time Elapsed in seconds: 1

User Value matched

| ——
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Figure 42 - Pseudo-static signal polling Dialog Box (Scalar Signal Polling) - User Value matched

nal Polling

To poll vector signals, enter a value in the text box. The entered value is checked and validated. If an invalid

value is entered, start polling is disabled, and an example displays showing the required format. See the

following example figures.
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For more information about pseudo-static signal polling, didk the Help button.

Note: The selected signal is polled once per second. It should be used for pseudo-static signals that do not change frequently. ‘
Time Elapsed in seconds: 0

@ Stop Polling
|

Figure 43 - Pseudo-static signal polling Dialog Box (Vector Signal Polling)

] Pseudo-static signal polling lijﬁ

Signal :  Shift_Reg_0/shft_reg
Polling Setup
Poll for 19h
Enter a vald hex value. Eg: 14h0

For more information about pseudo-static signal polling, dick the Help button,

Note: The selected signal is polled once per second. It should be used for pseudo-static signals that do not dhange frequently. ‘
Time Elapsed in seconds: 0

Figure 44 - Pseudo-static signal polling Dialog Box (Vector Signal Polling) -- After Validation
When you enter a valid value and click Start Polling is clicked, polling begins.
To end polling, click Stop Polling.
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Note: You cannot change the poll value or close the polling dialog box while polling is in progress.
The elapsed time is updated in seconds until the polled value is found. When the polled value is found, User

value matched is displayed in green in the dialog box.

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).
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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.

TxPII 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 45 - 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.

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.
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See the SmartFusion2 or IGLOO2 High Speed Serial Interfaces User's Guide on the Microsemi website for

details.
. .
© Debug SERDES L2 |
SERDES Block: | SERDESIF 0
9 Lane 0 Lane 1 Lane 2 Lane 3 |
SERDES Lanes:
Lane 0 Reset| |Lane 1Reset | |Lane 2Reset | |Lane 3Reset | !
[ Debug seroes Lane 0 status: RPLL THPLL
Configuration Test Type:
4 Tests
PRES Test @' PCS Far End PMA Rx to Tx Loopback
Loopback Test MNear End Serial Loopback (On Die)

Start

[ e ] [ co ]

Figure 46 - Debug SERDES - Loopback Test

Running Loopback Tests in Demo Mode

You can run Loopback tests in demo mode. The SERDES demo mode is provided to demonstrate the GUI

features of SERDES. All channels are enabled. Properly working channels and channels with connectivity
issues are shown so you can see the available GUI options. See the following example figure.
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* SMARTDEBUG IS RUNNING IN DEMO MODE *
Coss

[ wo |

Debug SERDES — PRBS Test

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.

SERDES Lanes

Check the box or boxes to select the lane(s) on which to run the PRBS test. Then select the Lane Status,
test type, and pattern for each lane you have selected. Lane mode indicates the programmed mode on a

SERDES lane as defined by the SERDES system register. See the examples below.
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© Debug SERDES i =
SERDES Block: |SERDESIF 0 ~
SERDES Lanes: (] Lane 0 (7] Lane 1 [7] Lane 2 [ Lane 3 [Reset Selected Lanes
l
Debug SERDES e o >
o Lane 05tats:  [Nem End Seralloopback (OnDie) = | [FREST v | ROL TS Lockiodea
& Tests
r fﬁbﬁ:ﬂ'ﬁt Lane Number  Cumudative Error Count  Data Rate Bt Ervor Rate Reset Ermor Count
f Lane 0 ] Ghos  MA i
Stop
[ e ] [ ome ]
Figure 47 - SERDES Lanes - Single Lane Selected
€ Debug SERDES Pl - — 17 i |
SERTES Block: | SERDESIF 0«
SERDES Lanes: (] Lane 0 (] Lane 1 [ Lane 2 [ Lane 3 [Reset Selected Lanes)
L
Debug SERDES oo o
Criiveation Lane O5tatus:  [Nem End SealLoopback (OnDie) = | [PREST = | bl TPl Lock to data
4 T&;mm Lane 15tats:  |Neas End Serial Loogback (One) _ ~ | [PREST v | Rt TEW®  lodktodata
I Loopback Test Lane 25tatus:  Moear End Serial Logpback (On-Dse) | [PREST = | RuLL« TP Lock to dsts
|
Lane Number  Cumulstive Error Count  Data Rate Bt Ervor Rate | ReselEmor Count
Lane 0 0 Ghos  NA B
Lane 1 ] Ghos  NA B
Lane 2 0 s HA B
Step
Hep | | Oose

Figure 48 - SERDES Lanes - Multiple Lanes Selected
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Near End Serial Loopback (On-Die) enables a self-test of the device. The serial data stream is sent
internally from the SERDES TX output and folded back onto the SERDES RX input.
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.
If more than one SERDES Lane has been selected, the test type can be selected per lane. In the following
example, Near End Serial Loopback (On-Die) has been selected for Lane 0 and Lane 3, and Serial Data
(Off-Die) has been selected for Lane 1 and Lane 2.
€ Debug SERDES 7 e
SERDES Bock:
SERDES Lanes: |V Lane 0[] Lane 1 /| Lane 2 || Lane 3 Reset
|
Db SERDES
Configuration Lane 0 Status: RFLLE BALE Lok todata
o THI;RBS - Lane 1 Status: RaPLL@ AL loktodats @
Laopback Test Lane 2 Status: RePLL LS lokiodata @
Lane 3 Stabus: RePLL TPLS locktodata
Lane Number  Cumulative Error Count  Dats Rate Bt Error Rate Roszet Error Count _.
Lane 0 a Ghps  MA
Lane 1 5] Gbps  MA
| Lane 2 a Ghos  MA
Lane 3 o Ghps  MA
Stop
|I
[Che | Close
Figure 49 - Test Type Example

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. If more than one lane is selected, the PRBS
pattern can be selected per lane.

Pattern Type
PRBS7 Pseudo-Random data stream of 27 polynomial sequences
PRBS11 Pseudo-Random data stream of 2211 polynomial sequences
PRBS23 Pseudo-Random data stream of 2223 polynomial sequences
PRBS31 Pseudo-Random data stream of 2231 polynomial sequences
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Lists the number of cumulative errors after running your PRBS test. To reset the error count to zero, select
the lane(s) and click Reset. By default, Cumulative Error Count = 0, the Data Rate text box is blank, and Bit

Error Rate = NA.

€ Debug SERDES

Debug SERDES
Configuration
4 Teits
FRES Test
Leapback Test

v |

SERDES Lanes: [ Lane 0 [ Lane 1 [J] Lane 2 [ ] Lane 3 | Rese

Liane O Stabs:

Lane | Stahe:

Lana 2 Stabus:

Lane 3 5tatus:

SERDES Blod:

Cumdstree Bror Count  Data Rabe

s & = ©

geee

| RaPLL@ TaPLLg

AP LS

- RPLE®  TRLE

* | Rl TPLE
| Reset Error Count

Bt Error Rate
2.008-10
10100
6.67e-11

5.00e-11

Lack o data
Linck: b dlaks
Ltk b daka

Lo bo clats

x|

Slop

Bit Error Rate

Figure 50 - Debug SERDES - PRBS Test
Note: If the design uses SERDES PCle, PRBS7 is the only available option for PRBS tests.

The Bit Error Rate is displayed per lane. If you did not specify a Data Rate, the Bit Error Rate displays the
default NA. When the PRBS test is started, the Cumulative Error Count and Bit Error Rate are updated
every second. You can select specific lanes and click Reset Error Count to clear the Cumulative Error
Count and Bit Error Rate fields of the selected lanes.

In the example below, the Bit Error Rate is displayed for all lanes.
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e = l - — e e & M
SERDES Block: | SERDESTF 0 -
SERDES Lanes: [ Lane 0 (] Lane 1 [¥] Lane 2 [F] Lane 3 Raset Selactad Lanes
i
3 r = - : s
Canfiguration Lane O Stakas: | Mear End Serial Loopback (On-Die) = 5 = RaPll TS Lok todats @
ety Lane 1Stahm: | Serial Data (OFf-Due) | |prEs11 | ExPLLEp TPLE  Lodchodats i
PRES Test
Leopback Test lang ZStbas: | Serial Data (Off-Dar) v|[PEszs < |RaPL@ TR lekiodi @
Lane 3 Stabs: Mesr Bnd Serial Loopback (On-De) = | |PRES31 = | RaPLLi) TaPLL Lok todats @
Lares bumber  Cumuistiee Brror Count Data Rate it Brror Rate: | ResetError Count
Lane 0 o 1 Ghos  2.00e-10 B
Lare 1 o F] Ghos  L00e-10
Lare 3 o 3 Ghos  6.67e-11
Lare 3 o Fl Ghos  5.00e-11 i
Start

L
Figure 51 - Bit Error Rate Example - All Lanes
In the example below, Lane 1 and Lane 2 are selected and Reset Error Count is clicked.
[@ Debug seroes T |
SERDES Block: |SERDESIF 0 -
SERDES Lanes:  [¥] Lane 0 [¥] Lane 1 [ Lane 2 [ Lane 3 Reset Sefected Lanes
)
Dehug SERDES - - - - -
Confiqurstion Lane 0 Stabs: Mear End Serial Loopback (On-Dwe) - | |PREST ¥ R_IPU,. T)rH,L. Lodk to data .
' 4 E;Rggm Lang 15ttas: | Serial Data (OFF-Dic) * | PRESIL ~ [RPUL@ TPU® lokbdits @
Loaphack Test Lane 25tatus: | Seral Data (OFF-Die) = | [prEsE < |RPUE TRLE lokbdia @
Lane 35tatus: | Mear End Serid Loophack (OnDie] = | [PRESI] = | RePLIY LS lodctodata @
Lane Mumber  Cumulafie Erfof Count  Dats Rats Bet Error Rate Resat Error Count
Lane 0 0 1 Ghps  LE2e-11 [l
Lane 1 o 2 Ghps  MA ]
Lane 2 0 3 Ghos  MA ]
Lane 3 o 4 Ghpe  4.556-12 B
Start
[ s |

Figure 52 - Reset Error Count Example
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Running PRBS Tests in Demo Mode

You can run Multi Lane PRBS tests in demo mode. The SERDES demo mode is provided to demonstrate
the GUI features of SERDES. All channels are enabled. Properly working channels and channels with
connectivity issues are shown so you can see the available GUI options. See the following example figure.

# Debug SERDES (DEMO MODE) ¥ w%
SERDES Bleck: [seADEs]
SERDES Lanes: [+ ' F 1\ F F E | |
Debug SERDES ]
Cenfguration ' moswee | =] [ =] rou@ THPLLE lock indsn @ |
= Test
;RESTms Lans 1 Stabass | =] [eresu =] reu TePLL Lock todata M) |
Locghbick text Lans ¥ Stabus: ['. - L 1 J I 3 J RaPiL i TePLL i [EEEE ] |
Larw 3 Stabun: | =] [rresn =] rsum TurLLI lock inden @ |

Ed Error Rabe Fase Ervor Cound

Lo Humbser  Cumulstive Error Courd. Cinta Rabe
L 0 o [T Gbm Linid I
Laca 1 A [T b Na i
L 2 HA [ o wa I
Lara 3 o [T ocbm &&Mi I 1
= |
* SMARTDEBUG IS RUNNING IN DEMO MODE *=
(o] con |

Notes:
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.
e If no data rate is entered by the user, the BER is set to the default NA.
When clicked on Stop:
e The BER resets to default.
When clicked on Reset:
e The BER resets to default.
e If notestisin progress, the BER remains in the default value.
e Ifthe PRBS test is 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.
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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.

Device Status Report (SmartFusion and Fusion Only)

This dialog box 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. Use this dialog box to save or print your information for future reference.

Y Device Status Report

Device: AFS600 (AFSS00) Programemer: 10868 (usb10868)

Device Status:
IDCode (HEX): 233261cf

User Information:
UROW data (HEX):
Programming Method:
Progr ammer:
Programmer Software:
Drecagn Moarme:
Deesign Check Sum:
Algorithm Yersion:
Array Prog. Cyche Count:

Device State:
IRCapture Regester (HEX):
FPGA Array Status:

Analog Block:
OABTR Regster (HEX):
3.3V (wdd33):
1.5V (wdd15):
Bandgap:
-3.3V (wddn33):
ADC Reference:
FPGA_Good:

Status:

Factory Data:
Factory Serial Number (HEX):

Security:
Device has no security enforced.

(e |

[Hsee || @pm |

2308004 10204081 02045Fd8766803481
POE

FlashPro3

FlashPro v8.6

top

2308

19

1

55
Programmed and enabled

1dbe3bb
PASS
PASS
PASS
PASS
PASS
PASS

Analog Block is operational

B0e090486060

Figure 53 - Device Status Report
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Inspect Device Dialog Box (SmartFusion, Fusion, and ProASIC3

Only)

Inspect Device is available as a part of the FlashPro programming tool. Refer to Using SmartDebug for
information about how to configure FlashPro to access this feature.

In the Inspect Device dialog box, you can access all device features, such as the FlashROM, Embedded
Flash Memory (NVM), and Analog Block. If you have multiple devices and programmers connected, choose
your target device/programmer from the drop-down menu, and use the ID code to verify that you are
inspecting the correct device.

View Device Status - Displays the Device Status Report. The Device Status Report is a summary of your
device state, analog block test values, user information, factory data, and security information. You can save
or print your information for future reference.

View Analog Block Configuration - Opens the Analog Block Configuration dialog box. You can view the
channel configuration for your analog block and compare the channel configuration with any other analog
block file.

View Flash Memory Content - Opens the Flash Memory dialog box. You can view the details for each flash
memory block in your device.

View FlashROM Content - Opens the FlashROM data dialog box. You can view a list of the physical blocks
in your FlashROM and the client partitions in FlashROM configuration files.

1 Inspect Device @g

Programmer: 51538 (ushS51538) b

(=0 AP 200M3F (AZF200M3F)

1D code read from device: S4131CF

I\.fiew Device Status I Ii.fiew Analog Block Cmiigura:innl [\.-'igw Flash Memory Conbent l Imw FlashROM le:ent]

Figure 54 - Inspect Device Dialog Box

Embedded Flash Memory (NVM) Content Dialog Box
(SmartFusion and Fusion Only)

You can do the following in the NVM content dialog box:
¢ View content of Flash Memory pages (as shown in the figure below)
e Compare device content with original design content (requires a PDB that contains your EFC data)

e Check page status and identify if a page is corrupted or if the write count limit has exceeded the 10-
year retention threshold

Fusion Devices: Choose your block from the From block drop-down list This action populates the Select
drop-down list with the names of the clients in the selected block that is configured in the Flash Memory
System Builder.

SmartFusion Devices: Block selection is unused and unavailable.

Choose a client name from the Select drop-down list and click Read from Device to view the values. You

can also view a specific page range by selecting the <Page Range> option in the Select drop-down list and
then specifying the start page and the end page.
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You must click Read from Device each time you specify a new page range to update the view.

If you do not have your original design programming database (PDB) file, you can examine and retrieve a
range of pages. Specify a page range if you wish to examine a specific set of pages. Page Status
information appears to the right.

‘ Flash Memory ['F EI

Retrieve Flash Memory Content from Device:
From blod ST FIVM O of

Select ACTEL_PPE_MERGE_CONFIG (p) »
Start address:

Chent size:

Latest Content Retrieved from Device:

GO to Address (hex)

2] Read from Device *

(pape 2044)
bytes (1 page)

Retrioved Content: Chent "ACTEL_PPE_MERGE_COMNFIG™, 48 bytes starting from address 0 IFEDD

Mon Jun 06 160601 2011

View Detaded Status| [Compare Clent Content |

Conkent

Page Number | Address

o J 1+ J2]3af4)lsfe]7r]e]lsalefjc]lo]le]cr-F

(e ]

2044 JFEOQ| 00 03 00 00 10 00 10 10 00 o3 10 a2 o3 o 10 20
2044 FEL0| 01 o3 40 00 10 L] 10 o o m o o 49 ™ 10 20
2044 IFE20] 11 1] 18 ol ol o3 0 18 10 00 10 00 00 o3 20 10
Z0H4 JFEI0| 00 00 o0 00 00 00 00 00 00 00 00 00 00 00 00 00
2044 JFE40| 0D 1] 00 L1 1] (o 1] 11] 00 L11] 1] (1 1] 1 1] o 1] 1 1] {11] o 1] 1 1]
2044 SFESD| 00 o0 o0 00 00 (1] 00 (v 1] 00 00 00 00 00 (1] 00 00
2044 FEGD| 00 00 00 00 00 00 00 w0 00 00 w00 00 00 00 00
2044 JFETO| 0D (1] 00 00 00 L1 1] o0 L11] 1] 00 11] i 1] 1 1] 11] o 1] 1 1]

IT

Figure 55 - Flash Memory Content Dialog Box for a SmartFusion Device (SmartDebug)

Embedded Flash Memory: Browse Retrieved Data (SmartFusion

and Fusion Only)

The retrieved data table displays the content of the selected client or the page range selection. Corrupted
page content is displayed in red. Read-only page content, corresponding to clients defined with the Prevent
read option in Flash Memory System Builder, is displayed with a gray background. If content cannot be read
(for example, pages are read-protected, but security has been erased), the content is displayed as XX. The
mouse tooltip summarizes abnormal content status (as shown in the figure below).

The corresponding page number and address (relative to the current block) are displayed in the left column.
The client size specified in the Flash Memory System Builder is shown at the top of the content table.

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.

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.
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T Flash Memory Details

In Block 1, from Page 1 to Page 3, 354 bytes ctarting from address 0:80 as of Wed Jan 20 15:40:57 2010 l E Save l l &4 Frint ]

Flash Memory Content [ Page 1 to 3]
FlashMemary Page #1:
Status Reqgister{HEX): O00SFO00
Skakus ECC2 check:  Pass
Data ECCZ Check:  Pass
“hribe Counk: Pass (2258 writes)
FlashMemary Page #2:
Stakus Reqgister{HEX): O00SFO00
Status ECCZ check:  Pass
Data ECC2 Check:  Pass
Wite Count: Pass (2288 writes)
FlashMemary Page #3:
Stakus Reqgister{HEX): O00SFO00
Stakus ECCZ check:  Pass
Data ECC2 Check:  Pass
Write Count: Pass (2288 writes)
Total number of pages with status ECC2 ervars: O
Tokal number of pages with data ECCZ errors: 0
Total number of pages with write count out of range: 0
FlashMemary Check PASSED For [ Page 1to 3] —

Figure 56 - Flash Memory Details Dialog Box (SmartDebug)

Y Flash Memo ry Elgl

Retrieve Flash Memory Content from Device:
From block |3 - newCore.efc  |w

Select | <Page Range> ¥ |Z) Read from Device *
Skart Page: O (address Ox00000)
End Page: |3 {4 pages, 512 bytes)
Latest Content Retrieved from Device: Wed Jun 20 1033117 2010

Retrieved Content: InBlock 3, from Page 0 to Page 3, S12 bytes starting from address 0x0
Wiesy Debaded Stabus

Go ko Address (e

Conkent
o [+ J2]3]+]sls]l7z]e]s]a]le]c]o]E]F

00 00 00 o0 0o

Page Mumbser | Address

Corrupted; Resd Prokected;

:

8 B|8 B8 8 B 8B 8 B 8
8 BE|8 88 8 8B 8 B 8
8 B|8 8 B8 8 B

E

{8 E|8 B8 8 B EBE &8 B B
{8 E|8 B 8B B E B E B
i 8 B|8 B B 8B B 8B B B
{ir8 B8 8/8 B/8 8 &8 8
{8 E|8 8 8 B BE B8 B B
(/'8 E|l8 B &8 B E 8 & 8
i 8 B|8 B 8B 8B BE B B B
i 8 B|8 B B8 B B
i 8 B|g B B B E
i 8 B|8 B B8 B B
i 8 E|8 B B B E
8 EIl8 B8 B8 E 8 E 8
'8 B8 88 8|8 888

£

E
§
i
§

d
H

Figure 57 - Flash Memory Browse Retrieved Data
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Embedded Flash Memory: Compare Memory Client (SmartFusion
and Fusion Only)

After you retrieve the data from the device, the Compare Client Content button lets you compare the content
of the selected client from the device with the original programming database (PDB) file. The differences are
shown in the Compare Memory Client dialog box (as shown in the figure below).

Note: This option is not available when you select to retrieve the data based on a page range.

1 Compare Memory Client

In Block 0, Clent "DSBbIt", 255 bytes starting from address 0x0 a5 of Sun Jan 17 12:12:06 2010 | | save || &t |

Flash Memory Client Compare [DS8bit - Block 0] Al

Difference at byte 0.
Byte |[Design | Device
0 [oxFA |Ox00

Difference at bybes 2 to 4.
Byte Design Device

2 038 | OwD0
3 OxAE | Ox00

4 OxBE | OwDD

Difference at bytes & to 255,
Byte DE!r!II“—DET-l:‘E
& FF |00
7 D (OO0
& Al | w00
9 TeAdy | Ow00
10 |CeAd  |Ox00
11 Ol (D00
17 IMedd | M0 )

Figure 58 - Compare Memory Client Dialog Box

FlashROM Content Dialog Box (Fusion and SmartFusion Only)

In the FlashROM Content dialog box, you can view the physical blocks in your FlashROM and the client
partitions specified in the original design content (requires a PDB that contains your UFC data). If the
project’'s PDB does not contain UFC data, only the physical blocks are displayed.

Scroll through the table to view the Words and Pages for your physical blocks.

The Client Partitions section lists the names and configuration details of the clients set up in the FlashROM
Builder. It automatically finds all mismatched client regions. To view the differences between a client and the
device content, select a region row in the Client Partitions table. This action highlights the corresponding
device content in the Physical Blocks table. The mismatch details are displayed below the Client Partitions
table.

To copy the content of the Physical Blocks table to clipboard, select one or more cells in the table and type
Ctrl+C.
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Y FlashROM

Phesical Blocks

\Wards

15| 14|23 1z|1a|w|a|s| 7]e|s|+z]z2]|1]an

7FF |78 |0 FC 7B P& F8 78 77 |F6 F5 |74 F3 |72 |71 |FO

622 |22 |22 22 22 22 |22 22 22 |22 22 22 22 |22 |22 |22

5/5F DE DD 5 DE 54 |59 DS D7 |56 55 D4 53 D2z DL |50

Pages 4 IENNISIIEGIEEIEE 0 0 48 D EF 0a BC DE FO 4B (D
%/3F BE BD 3C BB 34 |39 B3 BF |35 35 B4 33 B2 Bl |30

/00 00 |00 00 o0 00 00 OF BB |FA FA FA4 FA |FA |FA BB

100 (oo o0 o0 00 (00 o0 |00 00 |00 |00 00 00 |00 |00 |00

oot |23 45 &7 (89 Ol 23 |45 &7 89 AA AB BB CC |CD DD

Client Partitions

Found 2 client reqgions that do nok match with device content.,

FlashRiOM configuration file; D:\tempifromz!from_File_care\from_File_core.ufc

Reaqion Mame Reqgion Type
Region_3_11 Read From file 3
Region_4_11 Skatic 4
Reqgion_5_11 Aubo Inc 5

Page

11

11

11

Stark Ward

Size (words)

From device:

Content dekails for selected region

ARCDEFOARC

From config file: 0oooaoo0oo

& Mismatch between configuration file content and device content.

Shown as: HEXADECIMAL

Cloze

Figure 59 - FlashROM Content Dialog Box

Analog Block Configuration Dialog Box (SmartFusion and Fusion

Only)

In the Analog Block Configuration dialog box, you can:

e View the channel configuration on your analog system and identify if/how the channels are configured.

e Compare with the design configuration from the Analog System Builder for Fusion and SmartDesign
MSS Configurator for SmartFusion.

The values displayed for each channel vary depending on the device family and channel you select; the
Channel configuration register read from the ACM is shown for each analog channel. Individual, decoded bit
fields of the register are listed immediately beneath (as described in the Fusion and SmartFusion
handbook). The dialog box may display the following values:

Fusion Device:
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Analog MUX select

Internal chip T monitor

Scaling factor control

Current monitor switch

Current monitor drive control

Direct analog input switch

Pad polarity - G, T, V, C pad polarity, positive or negative
Select low/high drive

Prescaler op amp mode

SmartFusion Device:

Gain select

Channel state

Direct Input state

Current Monitor state
Current monitor strobe state
Comparator state
Hysteresis select

Analog MUX select

DAC input select
Temperature monitor state
Temperature monitor strobe state
Vref switch state

& Microsemi

Power Matters.”

To use the compare feature, select the Compare with checkbox. If the loaded PDB file contains Analog

Block configuration information, the comparison appears automatically.

To use a specific Project File, click Browse and navigate to the Analog System Builder directory for Fusion
or SmartDesign for SmartFusion. In a typical IDE project, this directory is located at:

Fusion - <project_root>/smartgen/<analog_block_core_name>

SmartFusion - <project root>/component/work/<SmartDesign project>/MSS_ACE_0

After specifying the compare directory, the differences (if any) are indicated in red on a channel by channel
basis, as shown in the figure below.
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1 Analog Block Configuration

Channel configuration

Faund 32 mismatched channels
' Channel  Byte |
ACD Ox00 A
AGO Ox00 .*’_ﬁ
ATD OBl A
AVL Ox92
AC1 Ox10
AG1 Oxi00 L
AT1 OE0 A
AN OxG2 &
AC? 0x10 o)

Compare with:  as15

Channel A0
Device Content

Byte 081
Analog MUX select Prescaler
Sealing Factor control 0.3125 {8V)
Current monitor switch — OfF
Direct analog input switch Off
¥-pad polarity Positive
Prescaler op amp mode  Operational

& Microsemi

File Content
038

Direct input
0.15625 (16Y)
iy

on

Pasitive
Powerdown

Figure 60 - Analog Block Configuration Dialog Box for a Fusion Device (Differences in Red)
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SmartDebug Tcl Commands

SmartDebug Tcl Support (SmartFusion2, IGLOOZ2, and RTGA4)

The following table lists the Tcl commands related to SmartDebug for SmartFusion2, IGLOO2, and RTGA4.

Click the command to view more information.

Table 1 - 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 probe _insertion point

Adds probe points to be connected to user-specified 1/0s for probe
insertion flow.

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.

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.

program_probe_insertion

Runs the probe insertion flow on the selected nets.

remove_probe_insertion point

Deletes an added probe from the probe insertion UI.

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.
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Command

Action

DDR/MDDR

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 bit word into the specified large SRAM location.
USRAM
read_usram Reads a uSRAM block from the device.
write_usram Writes a seven hit word into the specified uUSRAM location.

SERDES

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

event_counter

Runs on signals that are assigned to channel A on the live probe, and
displays the total events.

export smart debug data

Exports debug data for the SmartDebug application.

fhb_control

Provides FPGA Hardware Breakpoint (FHB) feature capability for
SmartDebug.

frequency monitor

Calculates the frequency of a signal that is assigned to live probe A.

get _programmer _info

Lists the IDs of all FlashPRO programmers connected to the machine.
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SmartDebug for Libero SoC v11.8 SP1 User Guide

Device Debug / SmartDebug Tcl Commands (SmartFusion,
IGLOO, ProASIC3, and Fusion Only)

Note: Tcl commands in this section may not be supported by all device families listed above. See the
individual commands for specific device support.

The following table lists the Tcl commands related to Device Debug / SmartDebug for SmartFusion and

Fusion). Click the command to view more information.

Table 2 - Device Debug / SmartDebug Tcl Commands

Command

Action

Type

check flash mem
ory

Performs diagnostics of the page status and data information.

Embedded
Flash Memory
(NVM)

compare_analog_ | Compares the content of the analog block configurations in your Analog Block

config design against the actual values in the device.

compare_flashrom | Compares the content of the FlashROM configurations in your FlashROM
client design against the actual values in the selected device.

compare_memory | Compares the memory client in a specific device and block. Embedded

client

Flash Memory
(NVM)

read_analog_bloc | Reads each channel configuration on your analog system, enabling | Analog Block
k_config you to identify iffhow each channel is configured.

read_device statu | Displays a summary of the selected device.

S

read_flashrom Reads the content of the FlashROM from the selected device. FlashROM
read flash_memo | Reads information from the NVM modules (page status and page Embedded

y

data).

Flash Memory
(NVM)

read_id_code

Reads IDCode from the device without masking any IDCode fields.

recover_flash me
mory

Removes ECC2 errors due to memory corruption by reprogramming
specified flash memory (NVM) pages and initializing all pages to
Zeros.

Embedded
Flash Memory
(NVM)

sample_analog_c
hannel

Samples analog channel; enables you to debug ADC conversion of
the preconfigured analog channel (you must provide ADC
conversion parameters ).

set_debug device

Identifies the device you intend to debug.

set_debug_progra
mmer

Identifies the programmer you want to use for debugging (if you
have more than one).
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add_probe_insertion_point

This Tcl command adds probe points to be connected to user-specified 1/0s for probe insertion flow.

add_probe_insertion_point —net net_name -driver driver -pin package_pin_name -port port name

Arguments
-net net_name
Name of the net used for probe insertion.
-driver driver
Driver of the net.
-pin package_pin_name
Package pin name (i.e. I/0 to which the net will be routed during probe insertion).
-port port_name
User-specified hame for the probe insertion point.

Supported Families
SmartFusion2, IGLOO2, RTG4

Example

add_probe_insertion_point -net {count_out_c[0]} -driver {Counter_8bit_0O_count_out[0]:Q} -
pin {H5} -port {Probe_InsertO}

add_to_probe_group

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 hame 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

check_flash_memory

The command performs diagnostics of the page status and data information as follows:
e Page Status — includes ECC2 check of the page status information, write count
e Page Data - ECC2 check
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check_flash_memory

[-name {device_name}]

[-block {integer_value}]
[-client {client_name}]
[-startpage {integer_value}]
[-endpage {integer_value}]
[-access {all | status | data}]
[-show {summary | pages}]
[-file {filename}]

Arguments

At a minimum you must specify -client <name> OR

-startpage <page_number> -endpage <page_number> -block <number>

-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, —endpage and —block before use.) Specifies
location of block for memory check.

-client {client_name}

Name of client for memory check.

-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
NVM information to check: page status, data or both.

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

-show {summary | pages}

(Optional argument; you must set -client or —startpage, —endpage and —block before use.) Specifies
output level, as explained in the table below.

Value Description
summary Displays the summary for all checked pages (default)
pages Displays the check results for each checked page

-file {filename}
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(Optional argument; you must set -client or —startpage, —endpage and —block before use.) Name of output
file for memory check.

Supported Families
SmartFusion, Fusion

Exceptions
None

Example
The following command checks the page status for block 0 from starpage 0 to endpage 2:
check_flash_memory -startpage 0 -endpage 2 -block 0
The following command checks the memory status for the client 'DS8bit' and saves it to the file
‘checkFlashMemory.log":
check_flash_memory -client {DS8bit} -file {checkFlashMemory.log}

compare_analog_config

Compares the content of the analog block configurations in your design against the actual values in the
device. In a typical SoC project, this directory is located at
<project_root>/smartgen/<analog_block_core_name>.

compare_analog_config
[-name *device_name'™] -mem_file_dir "mem_file_directory"
[-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.

-mem_Ffile_dir {mem_file_directory}
Location of memory file.

-file {filename}

Output filename.

Supported Families
Fusion

Exceptions
None

Example
The following command reads the analog block configuration in the directory F:/tmp/Analog_Block and
saves the data in the logfile compare_analogReport.log:
compare_analog_config -mem_file_dir {F:/tmp/Analog_Block} -file
{compare_analogReport.log}
The following command reads the analog block configuration information in the device '"AFS600' in the
directory F:/tmp/Analog_Block and saves the data in the log file compare_analogReport.log:

compare_analog_config —name {AFS600} -mem_file_dir {F:/tmp/Analog_Block} -file
{compare_analogReport.log}
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Note: If an absolute path is not entered, the log file is saved in the directory in which the Tcl script was
executed in SmartDebug.

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}

The following command compares the data in the device 'A3P250' and saves the data in the logdfile
'FlashRomCompReport.log'":

compare_flashrom_client —name {A3P250} -file {FlashRomCompReport.log}

Note: If an absolute path is not entered, the log file is saved in the directory in which the Tcl script was
executed in SmartDebug.

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.
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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 '0' 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

'‘DS8bit":

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

Tcl command; creates a new probe group.

create_probe_group -name group_name

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
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Example
delete -all <- deletes all active probe names
delete -name out[5]:out[5]:Q \
-name my_grpl.out[1l]:out[1]:Q #deletes the selected probe names
delete -name my_grpl \
-name my_bus #deletes the group, bus and their members.

ddr_read

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 IGLOO2 - fddr and mddr
e RTG4 - east_fddr and west_fddr

-name register_name
e Specifies which configuration registers need to be read.
e 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
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 IGLOO2 - fddr and mddr
e RTGA4 - east_fddr and west_fddr
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-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 IGLOOQO?2 device:
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

event_counter

The event_counter Tcl command runs on signals that are assigned to channel A on the live probe, and
displays the total events. It can be run before or after setting the live probe signal to channel A. The user
specifies the duration to run the event_counter command.

event_counter -run -stop —after duration_in_seconds

Arguments
-run
Run event_counter.
-stop
Stop event_counter.
-after duration_in_seconds
Duration to stop event_counter. Specified by the user. This argument is required when —stop is specified.

Supported Families
SmartFusion2, IGLOO2

Example
set_live_probe -probeA {count_out_c[0]:Counter_8bit _0_count_out[0]:Q} -probeB {}
event_counter -run
event_counter —stop —after 10
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Output

Device ID Code = 2FB071CF

The read_id_code’ command succeeded.

Live probes have been assigned.

Channel A: count_out_c[0]:Counter_8bit_0_count_out[0]:Q
Channel B: Not spedfied

The "set_live_probe’ command succeeded.

Event Counter = Activated
The ‘event_counter’ command succeeded.

Event Counter = Stopped

Total Events = 1603561

The 'event_counter’ command succeeded.
The Execute Scaript command succeeded.

export_smart_debug_data

Tcl command; exports debug data for the SmartDebug application.

export_smart_debug_data [device_components] [bitstream_components] [-Ffile_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.
¢ 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>

86



SmartDebug for Libero SoC v11.8 SP1 User Guide Q Mfcmsem’,

Power Matters.”

-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.

Supported Families

Example

SmartFusion2, IGLOO2, and RTG4

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

fhb_control

This Tcl command provides FPGA Hardware Breakpoint (FHB) feature capability for SmartDebug.

fhb_control

-halt -clock_domain clkDomName(s)/all

-run -clock _domain clkDomName(s)

-step number_of _steps -clock_domain clkDomName(s)

-reset -clock domain clkDomName(s)

-arm_trigger —trigger_signal liveProbePoint —trigger_edge_select rising -delay value -
clock_domain clkDomName(s)

-disarm_trigger -clock_domain clkDomName(s)/all

—capture_waveform number_of _steps -vcd_Ffile target_file_name

—clock_domain_status -clock domain clkDomName(s)/all

Arguments

-halt
Specifies to halt the clock.
-clock_domain clkDomName(s)/all

Specifies clock domain names to halt. Can be single or multiple clock domains, halted in order specified
by user.

-run
Specifies to run the clock.
-clock_domain clkDomName(s)
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Specifies clock domain names to run. Can be single or multiple clock domains, releasing the user clock
based on order specified.

-step number_of_steps
Specifies to step the clock “number_of_steps” times. Minimum value is 1.
-clock_domain clkDomName(s)
Specifies clock domain names to step. Can be single or multiple clock domains.
-reset
Specifies to reset FHB configuration for the specified clock domain.
-clock_domain clkDomName(s)
Specifies clock domain names to reset. Can be single or multiple clock domains.
-arm_trigger
Specifies to arm FHB configuration for the specified clock domain.
-trigger_signal liveProbePoint
Set the trigger signal to arm the FHBs.
-trigger_edge_select rising
Specifies the trigger signal edge to arm the FHBs. FHBs will be armed on rising edge of trigger signal.
-delay value
-clock_domain clkDomName(s)
Specifies clock domain names to be armed by the trigger signal. Can be single or multiple clock domains.
-disarm_trigger
Specifies to disarm FHB configuration for the specified clock domain.
-clock_domain clkDomName(s)
Specifies clock domain names to be reset by the trigger signal. Can be single or multiple clock domains.
-capture_waveform number_of_steps
Specifies to capture waveform of all the added signals to active probes in the specified clock domain for
number_of_steps.
- vced_file target_file_name
Target file to save the data and see the waveform.
-clock_domain_status clkDomName(s)/all
Specifies to read and display status of specified clock domain(s). Can be single or multiple clock domains.

Supported Families
SmartFusion2, IGLOO2

Examples
fhb_control —halt —clock_domain {“FCCC_O/GLO_INST “ “FCCC_O/GL1_INST” }
fhb_control —run —clock_domain {*“FCCC_O0O/GLO_INST * “FCCC_O/GL1_INST” }
fhb_control —step —clock_domain {“FCCC_O0O/GLO_INST * “FCCC_O/GL1_INST” }
fhb_control -reset —clock_domain {*“FCCC_0/GLO_INST “ “FCCC_0O/GL1_INST” }
fhb_control —arm_trigger —trigger_signal {g_0_c[14]:count_1_q[14]:Q}
—trigger_edge_select {rising} — delay 0 — clock _domain {"FCCC_0/GLO_INST"}
fhb_control —disarm_trigger —trigger_signal {q_0 c[14]:count_1 q[14]:Q}
—trigger_edge_select {rising} — delay 0 — clock _domain {"FCCC_0/GLO_INST"}
fhb_control —capture_waveform {10} —vcd_file {D:/wvf_location/waveform.vcd}

fhb_control — clock _domain_status — clock_domain { "FCCC_0O/GLO_INST"™ "FCCC_O/GL1_INST"
"FCCC_0/GL2_INST" }
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frequency_monitor
The frequency_monitor Tcl command calculates the frequency of a signal that is assigned to live probe A.

run_frequency_monitor -signal signal_name —time duration

Arguments
-signal signal_name
Specifies the signal name.
—time duration
Specifies the duration to run the command. The value can be 0.1, 1, 5, 8, or 10.

Supported Families
SmartFusion2, IGLOO2

Example
run_frequency_monitor -signal {count_out_c[7]:Counter_8bit_0_count_out[7]:Q} -time {5}
Output

Device ID Code = 2FBO7ICF
The ‘read_id_code’ command succeeded.

Frequency = 0. 192716 MHz

The ‘run_frequency_monitor' command succeeded.
The Execute Script command succeeded.

get_programmer_info
This Tcl command lists the IDs of all FlashPRO programmers connected to the machine.

get_programmer_info

This command takes no arguments.

Supported Families
SmartFusion2, IGLOO2, RTG4

Example
set a [get_programmer_info]

load_active_probe _list

Tcl command; loads the list of probes from the file.

load_active_probe_list —Ffile file_path

Arguments
-file file_path
The input file location.

Supported Families
SmartFusion2, IGLOO2, and RTG4
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Example
load_active_probe_list -file “./my_probes.txt”

loopback_test

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

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, 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

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
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Example
move_to_probe_group -name out[5]:out[5]:Q \
-name grpl.out[3]:out[3]:Q \
-group my_grp2

prbs_test

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 number. 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, 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
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program_probe_insertion

This Tcl command runs the probe insertion flow on the selected nets.

program_probe_insertion

Supported Families
SmartFusion2, IGLOO2, RTG4

read_active_probe

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] [-group_name bus_name|group_name] [-
value_type blh][-File file_path]

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.

-group_name bus_name | group_name

Instead of all probes, reads only the specified buses or groups specified here.

-value_type b | h

Optional parameter, used when the read value is stored into a variable as a string.

b = binary

h = hex

-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 -group_name {busl}
read_active_probe -group_name {groupl}
To save into variable:
set a [read_active_probe -group_name {bus_name} -value_type h] #save read data in hex
string
If read values are stored into a variable without specifying value_type parameter, it saves values as a binary
string by default.

Example

set a [read_active_probe ] #sets variable a as binary string of read values after read_active_probe
command.
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read_analog_block config

Reads each channel configuration on your analog system, enabling you to identify iffhow each channel is
configured.

read_analog_block config [-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
Fusion

Exceptions
None

Example

The following command reads the analog block configuration information in the device 'AFS600'":
read_analog_block_config —name {AFS600}

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 {Ffilename}]

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.

Supported Families
SmartFusion, IGLOO, ProASIC3 and Fusion
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None

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}]

Arguments

At a minimum you must specify -client <name> OR

-startpage <page_number> -endpage <page_number> -block <number>

-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.

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
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Value Description

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

Tcl command; reads a specified block of large SRAM from the device.

Physical block

read_Isram [-deviceName device_name] -name block_name [—FileName file_name]

Arguments
-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).

-name block_name

Specifies the name for the target block.
-fileName file_name

Optional; specifies the output file name for the data read from the device.

Supported Families
SmartFusion2, IGLOO2, and RTG4

Exceptions

e Array must be programmed and active
e Security locks may disable this function

Example

Reads the SRAM Block sram_block1 from the sf2 device and writes it to the file sram_block_output.
read_Isram [-deviceName sf2] —name sram_blockl [-Ffile sram_block_output]
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Logical block

read_Isram -logicalBlockName block_name -port port_name [—FileName filename]

Arguments
-logicalBlockName block_name

Specifies the name for the user defined memory block.
-port port_name

Specifies the port for the memory block selected. Can be either Port A or Port B.
-Ffile filename

Optional; specifies the output file name for the data read from the device.

Example
read_Isram -logicalBlockName {Fabric_Logic_0/U2/F_0_FO U1} -port {Port A}

read _usram

Tcl command; reads a uSRAM block from the device.

Physical block

read_usram [-deviceName device_name] —name block_name [—FileName file_name]

Arguments
-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).

-name block_name

Specifies the name for the target block.
-fileName file_name

Optional; specifies the output file name for the data read from the device.

Supported Families
SmartFusion2, IGLOO2, and RTG4

Exceptions

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] —name usram_block2 [-fileName sram_block_output]

Logical block

read_usram -logicalBlockName block_name -port port_name [—File filename]

Arguments
-logicalBlockName block_name

Specifies the name for the user defined memory block.
-port port_name
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Specifies the port for the memory block selected. Can be either Port A or Port B.
-file filename

Optional; specifies the output file name for the data read from the device.

Example
read_usram -logicalBlockName {Fabric_Logic_0/U3/F_0_FO_Ul} -port {Port A}

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}]

Arguments

At a minimum you must specify -client <name> OR
-startpage <page_number> -endpage <page_number> -block <number>

-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

Exceptions

Example

SmartFusion, Fusion

None

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
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remove_from_probe_group

Tcl command; removes the specified probe points from the group. That is, the removed probe points won'’t
be associated with any probe group.

Note: Probes cannot be removed from the bus.

remove_from_probe_ group -name probe_name

Arguments
-name probe_name
Specifies one or more probe points to remove from the probe group.

Supported Families
SmartFusion2, IGLOO2, and RTG4

Example
The following command removes 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

remove_probe_insertion_point

This Tcl command deletes an added probe from the probe insertion Ul.

remove_probe_insertion_point —net net_name -driver driver

Arguments
-net net_name
Name of the existing net which is added using the add_probe_insertion_point command.
-driver driver
Driver of the net.

Supported Families
SmartFusion2, IGLOO2, RTG4

Example

remove_probe_insertion_point -net {count_out _c[0]} -driver
{Counter_8bit_0_count_out[0]:Q}

sample_analog_channel

Performs analog-to-digital conversion of a selected analog channel. This command is used when debugging
the Analog Subsystem and is performed on the pre-configured analog channel with user-supplied ADC
conversion parameters. The command also performs digital filtering using a single-pole low-pass filter if you
opt to use it.

sample_analog_channel [(-name {name})*]
[-resolution {8 | 10 | 12}]
[-clock_periods {int_value}]

[-clock _divider {int_value}]
[-num_samples { int_value}]
[-Filtering_factor {real_value}]
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[-initial_value {int_value}]
[-show_details {yes | no}]l
[-file {filename}]

Arguments
-name { name}

Specifies the analog channel to be sampled. Channel name is a combination of the channel type followed
by the channel index. Valid channel names are listed in the table below.

Family Valid Channel Name
Fusion AV<n>, AT<n>, AC<n>
SmartFusion AV<n>, AT<n>, AC<n>, ADC<n>

The maximum number of channels depends on particular device type; refer to the Analog Block
specification in the device handbook.

-resolution {8 | 10 | 12}

ADC conversion resolution. Specifies bit size of the conversion results. Selection of certain resolutions
may affect timing parameter valid ranges. See your device handbook for details.

-clock_periods {int_value }

Parameter specifying sampling time: Sampling_time = clock_periods * adc_clock_period.
-clock_divider {int_value }

Specifies clock prescaling factor.

-num_samples { int_value }

Optional argument that specifies the number of samples to be performed by the ADC. Default number of
samples is 1. Selecting multiple vs single sample will change appearance of the generated report. For the

single sample a single result is shown and if “show_details” is set to “yes” then detailed status of the ADC
register is also shown.

If multiple samples are requested then the results are printed in a table. If the digital filtering is enabled the
table also includes filtered results.

-filtering_factor {real_value}

Optional argument that specifies the filtering factor if multiple samples requested. The default value of 1.0
disables digital filtering.

-initial_value {int_value}
Optional argument that specifies the initial value for the digital averaging filter. The value is specified in

ADC register counts. Default value is set to 0. Specifying this parameter improves filtering process during
initial samples.

-show_details {yes | no}

Optional argument that specifies the level of the report output. Detailed output includes initial user-
supplied conversion parameters. For the single-sampling case final output also includes detailed content
of ADC register after sampling.

-file {filename}
Optional argument. Specifies name of output file for conversion results.

Supported Families
SmartFusion and Fusion

Exceptions
None
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Example
The following example performs single sample analog-to-digital conversion for channel AVO:
sample_analog_channel —channel AVO —resolution 8 —clock_periods 4 —clock_divider 4
Example with multiple sampling and digital signal filtering for AVO:

sample_analog_channel —channel AVO —resolution 10 —clock_periods 4 —clock _divider 4 —
num_samples 10 —Ffiltering_factor 2.5

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

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.
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
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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

& Microsemi
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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

Example

Errors

SmartFusion2, IGLOO2, and RTG4

serdes_lane_reset -serdes O -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

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
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
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
Error: The Execute Script command failed.

When “lane number” is not specified:
Error: Required parameter "lane® is missing.
Error: Failure when executing Tcl script. [Line
Error: The Execute Script command failed.

When “block number” is invalid:

Error: Phy Reset: Serdes block number should be one

Error: The command "serdes_lane_reset” failed.

Error: Failure when executing Tcl script. [Line 26]

Error: The Execute Script command failed.

26:

26:

26:

26:

Error

Error

Error

Error

command

command

command

command

serdes_lane_reset]

serdes_lane_reset]

serdes_lane_reset]

serdes_lane_reset]

of the following: O

Note: Only the SERDES blocks used the design will be mentioned in the above list.
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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

Error running script: 0:/SAR_analysis/ 73276/ lane_testing.tcl

serdes _read_register

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 O -name SYSTEM_SER_PLL_CONFIG_HIGH
serdes_read_register -serdes 0 -lane 0 -name CRO
serdes_write_register
UG0567: RTG4 High-Speed Serial Interfaces User Guide (includes all SERDES register names)
UG0447: SmartFusion2 and IGLOO2 FPGA High-Speed Serial Interfaces User Guide

serdes_write_register

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
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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 O -name SYSTEM_SER_PLL_CONFIG_HIGH -value 0x5533

See Also

serdes_read_register.htm

UGO0567: 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.

Supported Families
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.
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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

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

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, 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 I/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 Al12]
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ungroup
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]

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

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”
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-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

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_Isram

Tcl command; writes a seven bit word into the specified large SRAM location.

Physical block

write_lIsram [-deviceName device_name] —name block name] —offset offset_value —value value

Arguments
-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).

-name block_name

Specifies the name for the target block.
-offset offset_value

Offset (address) of the target word within the memory block.
-value value

Nine-bit value to be written to the target location.

Supported Families
SmartFusion2, IGLOO2, and RTG4
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Exceptions
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] —name sram_blockl -offset 16 -value Ox1A

Logical block

write_lIsram -logicalBlockName block_name -port port_name -offset offset value -logicalValue
hexadecimal_value

Arguments
-logicalBlockName block_name
Specifies the name for the user defined memory block.
-port port_name
Specifies the port for the memory block selected. Can be either Port A or Port B.
-offset offset_value
Offset (address) of the target word within the memory block.
-logicalValue hexadecimal_value

Specifies the hexadecimal value to be written to the memory block. Size of the value is equal to the width
of the output port selected.

Example

write_Isram -logicalBlockName {Fabric_Logic_0/U2/F_0_FO U1} -port {Port A} -offset 1 -
logicalVvalue {OOFFF}

write_usram

Tcl command; writes a seven bit word into the specified uUSRAM location.

Physical block

write_usram [-deviceName device_name] —name block name] —offset offset value —value value

Arguments
-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).

-name block_name

Specifies the name for the target block.
-offset offset_value

Offset (address) of the target word within the memory block.
-value value

Nine-bit value to be written.
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Supported Families
SmartFusion2, IGLOO2, and RTG4

Exceptions

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] —name usram_block2 -offset 16 -value Ox1A

Logical block

write_usram -logicalBlockName block_name -port port_name -offset offset_value -logicalValue
hexadecimal_value

Arguments
-logicalBlockName block_name
Specifies the name for the user defined memory block.
-port port_name
Specifies the port for the memory block selected. Can be either Port A or Port B.
-offset offset_value
Offset (address) of the target word within the memory block.
-logicalValue hexadecimal_value

Specifies the hexadecimal value to be written to the memory block. Size of the value is equal to the width
of the output port selected.

Example

write_usram -logicalBlockName {Fabric_Logic_0/U3/F_0O_FO0_Ul} -port {Port A} -offset 1 -
logicalVvalue {OOFFF}

109



SmartDebug for Libero SoC v11.8 SP1 User Guide Q/ Mfcmsem’,

Power Matters.”

Solutions to Common Issues Using
SmartDebug

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 to check the NVM 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. Ifthe NVM is corrupted you must reset the affected NVM pages.

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.

Analog System Not Working as Expected

If the Analog System is not working correctly, it may be due the following:

1.

System supply issue. To troubleshoot:

Physically verify that all the supplies are properly connected to the device and they are at the proper
level. Then confirm by running the Device Status.

Physically verify that the relevant channels are correctly connected to the device.
Analog system is not properly configured. You can confirm this by examining the Analog System.

ADC Not Sampling the Correct Value

If the ADC is sampling all zero values then the wrong analog pin may be connected to the system, or the
analog pin is disconnected. If that is not the case and the ADC is not sampling the correct value, it may be
due to the following:

1.
2.

3.

System supply issues - Run the device status to confirm.

Analog system is not configured at all - To confirm, read out the ACM configuration and verify if the
ACM content is all zero.

Analog system is not configured correctly - To confirm, read out the ACM configuration and verify that
the configuration is as expected .

Once analog block configuration has been confirmed, you can use the sample_analog_channel Tcl
command for debug sampling of the analog channel with user-supplied sampling parameters.

If you have access to your Analog System Builder settings project (<Libero IDE
project>/Smartgen/AnalogBlock), you may use the compare function provided by the tool.
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Frequently Asked Questions

How do |

How do |

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, you can create a PDB file in FlashPro (if you know the Pass
Key value).

export a report?

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.
If using a Tcl command, you can use the —File <filename> option for the following commands:
read_flash_memory

check flash_memory

compare_memory client

read_device_status

read_flashrom
read_analog_block config
sample_analog_channel
compare_flashrom_client
compare_analog_config

For example, you can use the following command to export the content of the client 'datastorel’ in NVM
block 0 to the report file datastorel_content.txt:
read_flash_memory —client “datastorel” —file {C:\temp\datastorel_content.txt}

For more information about Tcl commands supported by SmartDebug, see SmartDebug Tcl Commands.

generate diagnostic reports for my target device?

A set of diagnostic reports can be generated for your target device depending on which silicon feature you
are debugging. A set of Tcl commands are available to export those reports. The following is a summary of
those Tcl commands based on the silicon features.

When using the —file parameter, ensure that you use a different file name for each command so you do not
overwrite the report content. If you do not specify the —file option in the Tcl, the output results will be directed
to the FlashPro log window.
For the overall device:
read _device_status
read_id_code
For FlashROM:
compare_flashrom_client
read_flashrom
For Embedded Flash Memory (NVM):
compare_memory_client
check flash_memory
read_flash_memory
For Analog Block:
read_analog_block config
compare_analog_config
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sample_analog_channel
To execute the Tcl command, from the File menu choose Run Script.
How do | monitor a static or pseudo-static signal?
To monitor a static or pseudo-static signal:
1. Add the signal to the Active Probes tab.
2. Select the signal in the Active Probes tab, right-click, and choose Poll....
]| Debug FPGA Array =1C]
=
Live Active Probes Selection € X FpGA Aray debug data
Herarchical View | Netist View | : [ Liveprobes | ActiveProbes | MemoryBlocks | Probe Insertion |
Fiter: [#) (= [+ [¥][ swe. || woad. |[ ocekte |[ peeem
" 5 me 1y [Read Value [Write Value
s shift_Reg_0/shft_reg[13:0] - DFF 14h0001 :4:
4 W DFFO = 0 0fq 0:D FF 0/q:0 D il b
o =
4 shift_Reg_0 Delete
4 W Primitives
- B Eﬁﬂ T Poll...
» m}:m Create Group...
B chft_reg(2]
B shit_reg(3)
B shft reg(4]
B shit_reg(s]
B shft_reg[s]
g shit_reg(7] [ Read Active Frobes J Save Active Probes Data...| | Write Active Probes
e eLhdo Ll E—
[(nee ] (o ]
[ |

3. Inthe Pseudo-static Signal Polling dialog box, choose a value in Polling Setup and click Start Polling.

(7 -
i Pseudo-static signal polling

EER===)

Signal : D_FF_0/q_0:D_FF_0/q:Q
Polling Setup
@ Poll for 0 @ Poll for 1

For more information about pseudo-static signal polling, dick the Help button.
Time Elapsed in seconds: 0

Start Polling | | Stop Polling

Mote: The selected signal is polled once per second. It should be used for pseudo-static signals that do not change frequently.

How do | force a signal to a new value?

To force a signal to a new value:

1. Inthe SmartDebug window, click Debug FPGA Array.
2. Click the Active Probes tab.

3. Select the signal from the selection panel and add it to Active Probes tab.
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ol Debo FECA M) |
LivefActve Probes Selection & X roga Array debug data
| Hierarchical View | Netist View | Live Probes | ActiveProbes | MemoryBlods | Probe Insertion |
Filter: | (=] [¢] [+ Save... Delete Delets Al
Netfs): IName frype Value e Value
Name Type =
» B_DOUT_1_c[6:0] RAME4X 18
DFN1_0_Q:DFN1 0:Q
DFN1_1_Z:DFN1_1:Q DFF
O SY ORAM ORA - RC R PO YT ST A T
b URAM_0\sd_URAM_D_URAM_ROCO/B_ADDR:_net{S:0] RAMG4x 18 i
P ecount_6_0_q[5:0] DFF
b count_6_2_0_al7:0] DFF
I eount_7_0_q[6:0] DFF
b count_7_2_0_g[%:0] DFF -
' o . Read Actve Probes | [Save Active Probes' Data...| | Write Active Probes
‘B FPGAHardware BreakPoint
| — )

1. Click Read Active Probe to read the value.
In the Write Value column, enter the value to write to the signal and then click Write Active Probes.

] Debug FPGA Array [=lE s
=
Live/Active Probes Selecton & X FpGA Array debug data
Hierarchical View | Metist View Live Probes | Active Probes | Memory Blocks | Probe Insertion |
I
- ) =) () ) () ) [ o | [oen ]
Met(s): Acd [Name Type Value rite Value
) |DFNL_0_Q:DFN1 0:Q DFF | 1 0 -
Name Type & > |B_DOUT_c5:0] RAMG4x18 | 6hoE 6o
b B_DOUT_1_c[6:0] RAMG4x18
I B_DOUT_2_e[7:0] RAME4x18
b B_DOUT_c[5:0) RAMG4x18
DFN1_0_Q:DFN1_0:Q DFF
DFN1_1_Z:DFN1_L:Q DFF

URAM_0\fsd_URAM_0_URAM_ROCO/A_ADDR _net[d:0] RAMB4x18
URAM_0\fsd_URAM_0_URAM_ROCO/E_ADDR _net[9:0] RAMG4x13
count_6_0_q[5:0] DFF

b count_6_2_0_q[7:0] DOFF
b count_7_0_g[6:0] OFF
b count_7_2_0_q[8:0] DFF ji
i L L | retscnerre | Son s ot . |_vemsce s
I
| E FPGAHardware BreakPoint i
|
I

How do | count the transitions on a signal?

If FHB IP is auto-instantiated in the design, you can use the Event Counter in the Live Probes tab to count
the transitions on a signal.

To count the transitions on a signal:
1. Assign the desired signal to Live Probe Channel A.
2. Click the Event Counter tab and check the Activate Event Counter checkbox.
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1 Debug FPGA Array _ -__ o | B -

FPGA Array debug data

Liva Probes | Active Probes | Memory Blocks | Probe Insertion |

& %
Fiter: Delete Delete Al

Instance(s): Name | Type
I 3 Primitives A_DOUT_0_c[8]:URAM_3\fsd_URAM_3_URAM_ROC4/INST_RAMG4x18_IP:A_DOUT[0] RAMG4x 18
b B URAM_D\ 3 — A
b URAM_T, H A_DOUT_0_c[7]:URAM_3\/sd_URAM_3_URAM_ROC3/INST_RAMG4x18_IP:A_DOUT[1]|  RAMG4x18

M UraM_2\ T s < 518 1P:
b mAm_3 A_DOUT_0_c[6]:URAM_3\/sd_URAM_3_URAM_ROC3/INST_RAMG4x18_IP:A_DOUT[0] | RAMS4x18
b B count 6 O\ =
A_DOUT_0_c[S]:URAM_3\isd_URAM_3 URAM_ROC2/INST_RAM64x18_IP:A_DOUT[I]|  RAMG4x18
Event Counter/Frequency Monitor A_DOUT_0_c[4]:URAM_3V/sd URAM_3 URAM_ROC2/INST RAM64x18_IP:A DOUT[0] |  RAMG4x18
A_DOUT_0_c[3]:URAM_3\/sd_URAM_3_URAM_ROC1/INST_RAM64x18_IP:A_DOUT[1]|  RAMG4x18
Activate Event Counter ) Reset %
A_DOUT_0_c[2}:URAM_3\/sd_URAM_3_URAM_ROC1/INST_RAME4x18_IP:A_DOUT[D] | RAMS4x18
Edge Selected: Rising
A_DOUT_D_c[1]:URAM_3\/sd_URAM_3_URAM_ROCO/INST_RAMG4x18_[P:A_DOUT[1] RAMG4x18

TotalEvents:  SOB3SS54S A_DOUT_0_c[0]:URAM_3\/sd_URAM_3_URAM_ROCO/INST_RAME4x18_IP:A DOUT[0]|  RAMG4x13

Signal : A_DOUT_0_c[B]:URAM_3\/sd_URAM_3_URAM

o ] v

AssigntoChannel A | -> A_DOUT_0_c[8]:URAM_3\jsd_URAM_3_URAM_ROC4/INST_RAME4x 18_IP

Assign to Channel B | ->

Unassign Channels

Event Counter | Frequency Monitor | User Clock Frequendes

See Also
"Event Counter" on page 42

How do | monitor or measure a clock?

You can monitor a clock signal from the Live Probe tab when the design is synthesized and compiled with

FHB Auto Instantiation turned on in Project Settings dialog box (Enhanced Constraint Flow).
In the Live Probe tab, SmartDebug allows you to:

1. Measure all the FABCCC GL clocks by clicking the User Clock Frequencies tab, as shown in the
figure below.
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rﬂ Debug FPGA Array '— = S
®
Live/Active Probes Selection B X pga array debug dats
| Herarchical View | Netist View Live Probes |_Active Probes | Memory Blocks | Probe Insertion |
=
Instancefe): Reme Tvee
> T Frmitves | A_DOUT_0_c[8]:URAM_3\/sd_URAM_3_URAM_ROC4/INST_RAMG4x18_IP:A_DOUT[0]  RAMS4x1S
b I URAM_D\ E
b B RAM_1\ |i A_DOUT_0_c[7]:URAM_3\/ed_URAM_3_URAM_ROC3/INST_RAME4x18_IP:A_DOUT[1]  RAMG4x1S
oy : M" £ ﬁ: A_DOUT_0_¢[6]:URAM_3\/sd_URAM_3_URAM_ROC3/INST_RAME4x18_IP:A_DOUT[0]  RAMG4x18
b count 6 0\ -
—— = A_DOUT_0_c[5]:URAM_3\/sd_URAM_3_URAM_ROC2/INST_RAMG4x18_IP:A_DOUT[1]  RAMG4x18

A_DOUT_0_c[4]:URAM_3\/sd_URAM_3_URAM_ROC2/INST_RAMG4x18_IP:A_DOLT[D]  RAMS4x18
A_DOUT_0_c[3]:URAM_3\/ed_URAM_3_URAM_ROC 1/INST_RAME4x18_IP:A_DOUT1]  RAM64x18

l LherClocks Erequency, (Mt} A_DOUT_0_c[:URAM_3Visd_URAM_3_URAM_ROCL/INST_RAMG4x18_IP:A_DOUT[]  RAMS4x18

1 FCCC.0_GLO -ns
A_DOUT_0_c[1]:URAM_3\/sd_URAM_3_URAM_ROCO/INST_RAMG4x18_[P:A DOUT[Y]  RAMS4x1a

| 2 FCCC0.6L ~487
A_DOUT_0_c[0]:URAM_3\jed_URAM_3_URAM_ROCO/INST_RAMG4x18_[P:A_DOUT[0)  RAMG4x18

3 FCCC0.6L2 ~974

4 FCCC0.613 ~1945

4 n b

Assign to Channel A | -3 A_DOUT_0_c[8]:URAM_3\/sd_URAM_3_URAM_ROC4/INST_RAM64x 18_[P

a Assign to ChannelB | ->

["Event Counter | Frequency Monftor | User Clock Frequendes )
. 1@
[ cose ]

2. Monitor frequencies of any probe points by:
a. Assigning the desired signal to Live Probe Channel A.

b. Selecting the Frequency Monitor tab as shown in the following figure and checking the Activate
Frequency Meter checkbox.
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- .
W Debug FPGA Array =)

®

Livefactive Probes Selection 8 X FpGA Aray debug data

Hierarchical View | Nelist View. = Live Probes | Active Probes ] Memory Blocks ] Probe Insertion

Delete A

L - elete
Instancets): [ =

ctivate Frequency Mete

Monitor time (s):

Frequency (MHz): 0
Signal : A_DOUT_0_c[8]:URAM_3\/sd_URAM_3_URAM_ROCS/INST_RAI

A_DOUT _0_c{0]:URAM_3\/sd_URAM_3_URAM_ROCO/INST _RAMG4x18_IP:A_DOUTI0] |  RAM64x18

:__Eu:t Comhu__! Frequency Monitor —User Clock Frequences J

| === v —

perform simple PRBS and loopback tests?

You can perform PRBS and loopback tests using the Debug SERDES option in SmartDebug.

To perform a PRBS test, in the Debug SERDES dialog box, select PRBS Test to run a PRBS test on-die or
off-die For more information, see "Debug SERDES — PRBS Test" on page Error! Bookmark not defined..

To perform a PRBS test, in the Debug SERDES dialog box, select PRBS Test to run a PRBS test on-die or
off-die. For more information, see "Debug SERDES — PRBS Test" on page Error! Bookmark not defined..

To perform a loopback test, in the Debug SERDES dialog box, select Loopback Test to run a near end
serial loopback /far end PMA Rx to Tx loopback test. For more information, see "Debug SERDES —
Loopback Test" on page Error! Bookmark not defined..

read LSRAM or USRAM content?

To read RAM content:
1. Inthe Debug FPGA Array dialog box, click the Memory Blocks tab.
2. Select the memory block to be read from the selection panel on the left of the window.
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FPGA Array debug data

Live Probes I Active Probes

Memory Blocks

Memory Blocks:

Instance Tree
4 Fabric_Logic_0
amu

B/ F_10_F1 U2
> 3 F_11 F1 U2
> 3k F_12_F1 U2
> Bk F_13 F1 U2
» M F_14 F1 U2
> M F_15F1 U2
> ik F_16_F1 U2
> B F_17_F1 U2
> M F_18 F1. U2
> W F_19_F1 U2
> 3k F_1_F1_U2

User Design Memory Blodk:
Data Width:
Port Used:

Read Block Save Block Data... Write Block

An "L" in the icon next to the block name indicates that it is a logical block, and a "P" in the icon indicates

that it is a physical block. A logical block displays three fields in the Memory Blocks tab: User Design
Memory Blocks, Data Width, and Port Used. A physical block displays two fields in the Memory Blocks tab:
User Design Memory Block and Data Width.

3. Add the block in one of the following ways:

a. Click Select.

b. Right-click and choose Add.
c. Drag the block to the Memory Blocks tab.
4. Click Read Block to read the content of the block.

FPGA Array debug data

[ LiveProbes | ActiveProbes | Memory Blocks | Probe Insertion

Memory Blocks Selection & x
Filter: Search
—
| Instance Tree iy

4 & Fabric_Logic_0
4 W U3
4 & ForFou1
4 BT ramtmp_ramtmp_0_0
4 B Primitives

B INST_RAMBA4x13_IP
4 B F_10_F1 U2
4 B ramtmp_ramtmp_0_0
4 B Primitives
B INST_RAMG4x18_IP
4 | F_11F1U2
4 B ramtmp_ramtmp_0_0
4 T primitives
B INST_RAMG4x13_IP
4 B F_12F102
| 4 B ramtmp_ramtmp_0_0

4 JBt primitives.

| Hep

User Design Memory Block:  Fabric_Logic_0/U3/F_0_FO_U1
Data Width: 18-bit
Port Used: |PortA -2

0000

0010

0020

0030

0 1 2 3 4 5 6 7 ] 9 A B C D E F

00AB3 08809 09008 14500 00010 00381 12028 00040 12080 04000 20214 02000 11080 20040 1C220 0AQ20

02700 04451 04001 08000 05000 32500 00120 000D0O DO0S0 00420 04019 1CS00 00052 00106 0DC22 10058

10400 00010 10000 14044 1C040 OBI10E 39425 0D990 10C14 00004 04001 10000 00100 00042 20100 08002

00018 00000 20808 0008A O01EQ 28100 02883 00770 10020 04000 00000 00200 20004 22400 04006 0QAQSO

ReadBlock | [SaveBockData...| | write Block

See Also

"Memory Blocks (SmartFusion2, IGLOO2, RTG4)" on page Error! Bookmark not defined."Memory Blocks
(SmartFusion2, IGLOO2, RTG4)" on page Error! Bookmark not defined.
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How do | change the content of LSRAM or USRAM?

To change the content of LSRAM or USRAM:
1. Inthe SmartDebug window, click Debug FPGA Array.
2. Click the Memory Blocks tab.
3. Select the memory block from the selection panel on the left of the window.

FPGA Array debug data

Live Probes I Active Probes Memory Blocks Probe Insertion

Memory Blocks: User Design Memory Block:

Data Width:
= Port Used:

Instance Tree
4 Fabric_Logic_0
4 I u2 =

» B F_10_F1 U2

> 3 F_11F1 U2
> Mk F_12_F1 U2
> M F_13_F1_U2

B/ F_14F1 U2
> 3 F_15.F1 U2
> Mk F_16_F1 U2
> M F_17_F1_U2

/| F_18 F1 U2
> W F_19_F1 U2

> 3k F_1_F1 U2 -

Read Block Save Block Data...

An "L" in the icon next to the block name indicates that it is a logical block, and a "P" in the icon indicates
that it is a physical block. A logical block displays three fields in the Memory Blocks tab: User Design
Memory Blocks, Data Width, and Port Used. A physical block displays two fields in the Memory Blocks tab:
User Design Memory Block and Data Width.
4. Add the memory block in one of the following ways:
a. Click Select.
b. Right-click and choose Add.
c. Drag the block to the Memory Blocks tab.
5. Click Read Block. The memory content matrix is displayed.
6. Select the memory cell value that you want to change and update the value.
7. Click Write Block to write to the device.

Memory Blocks Selection g X FPGA Array debug data
Fiter: seach | [LiveProbes | Activeprobes | MemoryBiods | Probe Inserton |
Memacy Blods [ selet | User Design Memory Block:  Fabric_Logic_OAJ3F_12_F1_U2
) Data Width: 18-bit
e e 2 P
4 T Fabric_Logic 0
E T .
Wi 0 L2 2@ o | 58 A B A B C D | F
g :-DIEF‘;;UU‘Z 0000 00083 FFFF 00102 DDOSS 01200 00B24 00004 00304 00200 OOEDD 0006A 20001 00060 00050 00300 00000
E g :—i;-:tﬂi 0010 00000 20410 20002 02101 00030 0B016 02000 OC200 00DAD 00002 0B000 10020 05004 DO0LS 20008 08300
A ? ;"‘?’-::‘W-U 0020 0020C 00000 00000 D004 0030 02408 00001 02080 20000 00000 20000 00005 02000 02012 00CO1 00454
rimitives
s Fn;mﬁmmsy 0030 02400 10001 00001 04000 00400 00002 01201 00004 00020 0LCD0 02040 10008 07242 18102 24041 02044
B F4F1LL2 |
B/ F_I5F1UZ
&/ F_16F1U2 = ]
| F7FL ReadBlock | [Save BlockData...| | Write Block |
8/ F_18 F1 U2
o Mt E 19 F1L2 i
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See Also

"Memory Blocks (SmartFusion2, IGLOO2, RTG4)" on page Error! Bookmark not defined."Memory Blocks
(SmartFusion2, IGLOO2, RTG4)" on page Error! Bookmark not defined.

How do | read the health check of the SERDES?

You can read the SERDES health check using the following Debug SERDES options:

1. Review the Configuration Report, which returns PMA Ready, TxPLL status, and RxPLL status. For
SERDES to function correctly, PMA ready should be true, and TxPLL and RxPLL status should be
locked. The Configuration Report can be found in the Debug SERDES dialog box under Configuration.
See Debug SERDES (SmartFusion2, IGLOO2, and RTG4).

© Debug SERDES ——— LB o]

SERDES Block: |SERDESIF 0 ~

@ Lane 0 Lane L Lane 2 Lane 3

SERDES Lanes: —
|Lane 0 Reset | Lane 1 Reset | Lane 2Reset | Lane 3 Reset
Debug SERDES Configuration Report:
Configuration Serdes Blodk SERDESTE 0 ~] [afimshRepart
& Tests Lane 0
Lane mode : EPCS (custom)
PRESTast PMA Ready True ! ¢
Loopback Test TaPLL status : Locked
RFiLstats:  Locked
Lane 1:
Lane mode : EPCS (custom)
PMA Ready True
TP stats:  Locked
Rl stotis:  Locked
Lane 2:
Lane mode : EPCS (austom) ¢
PMA Ready ¢ True
TPl stats:  Locked
Rfllstatus:  Locked
Lane 3:
Lane made : EPCS (ustom) ¢
A Ready True
TaPLL status : Locked
RaPLL status : Loded

SERDES Regster Read or Write

Saript: Exeaute

2. Runthe PRBS Test, which is a Near End Serial Loopback tests on selected lanes. This should result

in 0 errors in the Cumulative Error Count column. See "Debug SERDES — PRBS Test" on page Error!
Bookmark not defined..

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.

Analog System

You can compare the Analog System configuration in the device with the data in the loaded PDB file or in
the Analog System folder. Go to:

e Fusion devices - <Libero IDE project>/Smartgen/AnalogBlock
e SmartFusion devices - <Libero IDE Project>/component/<SmartDesign Project>/MSS_ACE_0
The tool automatically identifies the necessary files in the selected folder for comparison.
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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
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Embedded Flash Memory (NVM) Frequently
Asked Questions

Is my Embedded Flash Memory (NVM) programmed?

To figure out if your NVM is programmed, read out and view the NVM content or perform verification with the
PDB file.
To examine the NVM content, see the FlashROM Memory Content Dialog Box.

To verify the NVM with the PDB select the VERIFY or VERIFY_NVM action in FlashPro.

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:

1.

o gk wn

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.

See the Flash Memory Dialog Box topic for more description on viewing the NVM content.

How do | know if I 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:

ECC1/ECC2 failure

Page write count exceeds the 10-year retention threshold
Page write count is invalid

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:

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.

Reset signal is not properly tied off in your design. Check the Embedded Memory reset signal.
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How do | 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.

What happens if invalid firmware is loaded into eNVM in
SmartFusion2 devices?

When invalid firmware is loaded into eNVM in SmartFusion2 devices, Cortex-M3 will not be able to boot and
issues reset to MSS continuously. eNVM content using View Flash Memory content will read zeroes in
SmartDebug.

How can | tell if my FlashROM is programmed?

To verify that your FlashROM is programmed, read out and view the FlashROM content or perform
verification with the PDB file by selecting the VERIFY or VERIFY _FROM action in FlashPro.

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.

Can | 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.

Is my analog system configured?

To determine if the analog block is configured, run the Device Status option from the Inspect Device dialog
and examine the Analog Block Section in the report. For example, the excerpt from the Device Status report
below shows that the analog block status is operational:
Analog Block:

OABTR Register (HEX): 0dbe37b

3.3V (vdd33): PASS
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1.5V (vdd15): PASS

Bandgap: PASS

-3.3V (vddn33): PASS

ADC Reference: PASS

FPGA_Good: PASS

Status: Analog Block is operational
If you read out an all zero value when examining the Analog System Configuration, it is possible that the
Analog System is not configured.
You need to compare your analog system configuration with the design configuration from the Analog
System Builder.

The -3.3V (vddn33) voltage is optional.

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 Analog Block (SmartFusion and Fusion only)

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 3 - IDCode Bit Assignments

Bit Field (little Example Bit Value for AFS600 Description
endian) (HEX)
Bit [31-28] (4 bits) 2 Silicon Revision
Bit [27-12] (16 bits) 3326 Device ID
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

123



SmartDebug for Libero SoC v11.8 SP1 User Guide Q Mfcmsem’,

Power Matters.”

For example:

User Information:

UROW data (HEX): 603a04e0alc2860e59384af926fe389F
Programming Method: STAPL

Programmer: FlashPro3

Programmer Software: FlashPro vX.X

Design Name: ABCBASICTO

Design Check Sum: 603A

Algorithm Version: 19

Array Prog. Cycle Count: 19

Table 4 - Device Status Report User Info Description

Category Field Description

User Row Data (Example) Raw data from User Row
UROW data (HEX): (UROW)
603a04e0a1c2860e59384af926fe389f

Programming (Example) Known programming setup used.

Troubleshooting Info | Programming Method: STAPL This includes: Programming
Programmer: FlashPro3 method/file, programmer and
Programmer Software: FlashPro v8.6 software. It also includes
Algorithm Version: 19 programming Algorithm version

used.

Design Info (Example) Design name (limited to 10

Design Name: ABCASICTO characters) and check 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 hits 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:
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Device State:
IRCapture Register (HEX): 51
FPGA Array Status: Not enabled

Device Status Report: Analog Block

The Analog block of the SmartFusion and Fusion devices monitors some of the key power supplies needed
by the device to function. These power supply status is captured in the OABTR test register in the Analog

block.
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For example, if you run Device Status when the Fabric and Analog configuration is programmed and
powered up successfully the report indicates:

Analog Block:

OABTR Register (HEX): 0dbe3bb

3.3V (vdd33): PASS

1.5V (vdd15): PASS

Bandgap: PASS

-3.3V (vddn33): PASS

ADC Reference: PASS

FPGA_Good: PASS

Status: Analog Block is operational

Table 5 - Device Status Report - Analog Block Description

Analog Block Status

Description

OABTR Register

RAW data captured from the device

3.3V (vdd33)

Vcc33a supply status

1.5V (vdd15)

Vcenvm supply status

Bandgap

Internal bandgap supply status

ADC Reference

ADC reference voltage status

-3.3V (vddn33)

Vddn33 supply status (optional voltage)

FPGA Good

FPGA array or Fabric status

If the Fusion device is erased, the report indicates:
Analog Block:
OABTR Register (HEX): 188e3ba
3.3V (vdd33): PASS
1.5V (vddi5): PASS
Bandgap: PASS
-3.3V (vddn33): FAIL
ADC Reference: FAIL
FPGA_Good: FAIL
Status: Analog Block is non-operational

Analog Block is not programmed
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eport: Factory Data

Data section lists the Factory Serial Number (FSN).
GLOO, ProASIC3, SmartFusion and Fusion devices has a unique 48-bit FSN.

Device Status Report: Security

The security section shows the security options for the FPGA Array, FlashROM and Flash Memory (NVM)

block that yo

For example
Security:
Security
FlashROM

u programmed into the device.
, using a Fusion AFS600 device:

Register (HEX): 0000000088c01b

Write/Erase protection: Off
Read protection: OFf
Encrypted programming: OFfF
FPGA Array

Write/Erase protection: OFff
Verify protection: OFf
Encrypted programming: OFF
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 6 - Device Status Report - Security Description

Security Status
Info

Description

Security Register

Raw data captured from the device's security status register

(HEX)
Write/Erase Write protection is applicable to FlashROM, FPGA Array (Fabric)and Flash Memory
Protection (NVM) blocks. When On, the Silicon feature is write/erase protected by user passkey.

Read Protection

Read protection is applicable to FlashROM and Flash Memory (NVM) blocks. When
On, the Silicon feature is read protected by user passkey.

Verify Protection

Verify Protection is only applicable to FPGA Array (Fabric) only. When 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
Programming

Encrypted Programming is supported for FlashROM, FPGA Array (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

How do |

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.

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.
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The Execute Script command succeeded.

Table 7 - 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.
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 (212), 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.

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.
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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.
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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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