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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 (sSNVM), SRAM, transceiver, uPROM, and probe capabilities. Microsemi PolarFire
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
¢ 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

Demo 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 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.
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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.

Supported Families, Programmers, and Operating Systems
Programming and Debug: PolarFire
Programmers: FlashPro3, FlashPro4, and FlashPro5
Operating Systems: Windows 7, Windows 10, RHEL 6.x, RHEL 7.x, Cent OS 6, and Cent OS 7

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.
SmartDebug is available as a part of the FlashPro programming tool.

See Using SmartDebug for an overview of the use flow.

You can use the debugger to Get device status and view diagnostics.

Using SmartDebug

The most common flow for SmartDebug is:

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

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

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

Demo Mode
The following example shows SmartDebug in demo mode.




PolarFire FPGA SmartDebug User Guide

& Microsemi

Power Matters.”

€ SmartDebug (DEMO MODE) = O X
File View Help
Device: I.’-':F'-. 0TS _ES (MPF300TS_ES ﬂ Programmer; |smuiata:-n (simulation) j
* SMARTDEBUG IS RUNNING IN DEMO MODE *
ID code read from device: HARDWARE NOT CONNECTED
View Device Status.., | Debug FPGA Array... ‘
Log 5 x

[E)Messages €3 Emors i, Wamings i) Info

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.




PolarFire FPGA SmartDebug User Guide O Mfcmsem’.

Power Matters.”

-@‘ Create SmartDebug Project ﬁ

Mame: sdebug1

Location: C:fUsers

Construct JTAG chain for the project

Connected programmers: [SZUl‘I’QSTl’M' "” Refresh ]

@ ImportDDC File: ide_v/negedoedk/2048_18_1024 36 _v/srcs/RAM_Logical_View.ddc |

Design debug dafa wil be imparfed with JTAG chain

) Construct Automatically

[ ] o) [cas

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 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

Configuring

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.

a Generic Device

For Microsemi devices having the same JTAG IDCODE (i.e., multiple derivatives of the same Die), 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.
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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

10
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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

© SmanDebug | 5D
Project  View Tooks
T |
Al 5
SmartDebuqg Projects
||
||
[ ]
||
[
& %

Lag
| [[5] Messages | € Ervors i, Wamings i Info

Figure 2 - Standalone SmartDebug Main Window
Project Menu
The Project menu allows you to do the following:
e Create new SmartDebug projects (Project > New Project)
e Open existing debug projects (Project > Open Project)

11
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e Execute SmartDebug-specific Tcl scripts (Project > Execute Script)
e Export SmartDebug-specific commands to a script file (Project > Export Script File)
e See a list of recent SmartDebug projects (Project > Recent Projects).

Log Window

SmartDebug displays the Log window by default when it is invoked. To suppress the Log window display,
click the View menu and toggle View Log.

The Log window has four tabs:
Messages — displays standard output messages
Errors — displays error messages
Warnings — displays warning messages
Info — displays general information
Tools Menu

The Tools menu includes Programming Connectivity and Interface and Programmer Settings options, which
are enabled after creating or opening a SmartDebug project.

Programming Connectivity and Interface

To open the Programming Connectivity and Interface dialog box, from the standalone SmartDebug Tools
menu, choose Programming Connectivity and Interface. The Programming Connectivity and Interface
dialog box displays the physical chain from TDI to TDO.

-
I+{ Programming Connectivity and Interface = [

PP A H

Log

(v @ eres i worees @

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.

I Programming Connectivity and Interface

e ———

MPF300(T_ES(TS_ES) &
[MPF300(T_ES(TS_ES)] {

TOI &2

+)
08 Og

() @ o wreos @i

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

12
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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.

¢ 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.

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:

e 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 nhame.
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.

¢ |IR: 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.

1 TDO TDI <3
Libero design device
|Name: |MPF300TS_ES
| Device: |MPF300TS_ES
|File: |
|F'ru:ugramming action: |
[IR: 8
|TCk: 10000000

13
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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.

MPF300T_ES iMPFIOOT ES (2) =]
[MPF300T_ES] = {[MPF300T_ES] 2 f
2 T00 : A TOH
{
S b e Set As Libero Design Device

Configure Device...
Enable Device for Programming...
Load Programming File..

Select Program Procedure/Actions...
Move Device Left...

Set as Libero Design Device - The user needs to set Libero design device when there are multiple
identical Libero design devices in the chain.

Configure Device - Ability to reconfigure the device.
e Family and Die: The device can be explicitly configured from the Family, Die drop-down.
e 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.
Note: This option is supported when SmartDebug is invoked in standalone mode.

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).

14
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Debug Context Save

Debug context refers to the user selections in debug options such as Debug FPGA Array, Debug
Transceiver, and View Flash Memory Content. In standalone SmartDebug, the debug context of the current
session is saved or reset depending on the user actions in Programming Connectivity and Interface.

The debug context of the current session is retained for the following actions in Programming Connectivity
and Interface:

e Enable Device for Programming

e Select Programming Procedure/Actions
e Scan and Check Chain

¢ 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.
! aptures\SmanDiebug) 345 Ddaity buikdsijunc'gs._dde_chain\g3, ddc chaindg
P:nju:t View Twls Help
1 M8

Device: [MPF300{T_ES [15_ES) (MPF300TS,_ES) - Programmer: (S0 1YPVOTT (S2010PVOTT) -]
'H__ 0O(T ESITS ES) MPRI0OTS ES
M25M2GL0 10{T[STS) (M5 M2GLO10(T [S[TS])

10 code read from device: IFALIICF

view Devioe Status. . Debug FPGA Ay, .

Log a8 x

:Mﬂmes &3 Errors i, Wamings i Info

programmer "3201YFV FlashPro5
programmer "S201YPVO FlashPro%
prograzmer "SI0LYFVOIT" @ FlashFros

The project "gS ddc chain®™ is created.
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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.

Q Device Status Report

Device: MPF300TS_ES (MPF300TS_ES) Programmer: S201YPVOTT (S201YPVOTT) [ save || &Pt |

Device Status:
IDCode (read from the device) (HEX): IF8131CF

Device Certificate
Certificate is vald .

Design Information
Design Name: top
Design chedksum (HEX): GEBB
Design Yerson: 0

Digest Information
Fabric Digest (HEX): cbb14c3b45b9 1c192bBacf40 75565299
a036a15e10c2a332d4fShabdes39d 169

SNVM Digest (HEX): 5585278 1b9995a44c035b6 4e 4412227
24h96F39caf4MbIa141cFfc8842c4be 3

Device Security Settings
Debug instructions are disabled.
Live probes are disabled.
User JTAG interface is disabled.
JTAG boundary scan is disabled.
AP is disabled.
UFS UL segment is protected.
Global key mode for factory initialization key is disabled.
Global key mode for zerpization recovery key is disabled,
Global key mode for default key is disabled.
Global key mode for authorization code is disabled.
Global key mode for factory key is disabled.
Global key mode for factory EC key is disabled.
Global key mode for factory EC key & ephemeral EC key is disabled.
Global key mode for user EC key is disabled.
Global key mode for user EC key & ephemeral EC key is disabled.
User Key 1 write is protected.

User Key2 write is protected.
Programming Information
Cyde count: 16
*glgorithm Version: 1
* Programmer: FlashPro 5
= Software Version: FlashPro version not available
* Programming Software: FlashPro
*® Programming Interface Protocol: JTAG
* Programming File Type: STAPL

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

Figure 5 - Device Status Report

-
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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.

Design Information
Design Information displays the following:
e Design Name
e Design Checksum
e Design Version

Digest Information

Digest Information displays Fabric Digest, SNVM Digest (if applicable) computed from the device during
programming. sNVM Digest is shown when sNVM is used in the design.

Device Security Settings

Device Security Settings displays information about your security settings, including live probes, JTAG
boundary scan, global key modes, and user keys.

Programming Information
Programming Information displays the following:
e Cycle Count
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.

17
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€0 Device Status Report (DEMO MODE) ? *

Device: Hardware not connected Programmer: simulation (simulation) Save &3 Frint

* 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
Certificate is valid .

Design Information

Diesign Mame: sd
Design checksum (HEX): F435
Design Version: u]
Digest Information
Fabric Digest (HEX): 6blee2f257cefa4c45a8094251237a%h
85ff2e973d7eb27d34c 165ded4c4 73631
SNVM Digest (HEX): 55b852731b9995a44c935b5 444 1ae 27

24b36f29caf4fbIa141cfc9842c4b0e3
Device Security Settings

Programming Information

Cycle count: 63

*=algorithm Version: 1

* Programmer: FlashPro 5

* Software Version: FlashPro 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

18
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Debugging

Debug FPGA Array

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

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.

19
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Figure 6 - Hierarchical View
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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.
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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.
Herarchical View | Netist View |

Fiter:

Net(s):

- Name
count_0_g[0]:count_0/q[0]:Q
count_0_q[10]:count_0/q[10]:Q
{count_0_g[11]):count_0/g[11]:Q

count_0_a[12]:count_0/q[12]:Q

|count_0_g[13]:count_0/q[13]:Q
|mﬂ_ﬂ_q[1ﬂ :count_0fq[14]:Q
!m_u_qtﬁ] scount_0/g[15):Q
|M*.ﬂ_utlﬂ scount_0fq[16]:Q
count_0_g[17):count_0/q[17):Q
\count_0_q[18):count_0/q[18]:Q
count_0_q[19]:count_0/q[15]:Q
{count_0_q[1):count_0/q(1):Q
Imnt.ﬂ_qlzl'-mt.ﬂhﬂm
|count_0_a[3):count_0/q[3]:Q
count_0_g[4]:count_0/a[4]:Q
count_0_g[5]:count_0/q[5]:Q
count_0_af6]:count_0/af6]:Q
| count_0_q[7):count_0/a[7]:Q

count_0_q[8]:count_0/q[8]:Q

!mnt_n_qlﬂl]:mt_ﬂh[ﬂl:q

Figure 7 - Netlist View
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Search
A search option is available in the Netlist View for Live Probes, Active Probes, and Probe Insertion. You can
use wildcard characters such as * or ? in the search column for wildcard matching.

Live Probes

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.
There are two channels, and Live Probe can be assigned/unassigned independently.
£ nt PPt 2y T TR = I —— TTT—— - A - T &

s Prs S - A

Figure 8 - Live Probes Tab in SmartDebug FPGA Array Dialog Box

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 name appears to the right of the button for that channel, and
SmartDebug configures the ChannelA and ChannelB I/Os to monitor the desired probe points. Because
there are only two channels, a maximum of two internal signals can be probed simultaneously.

Click the Unassign Channels button to clear the live probe names to the right of the channel buttons and
discontinue the live probe function during debug.

Note: Both probes can be assigned/unassigned independently.

Live Probes in Demo Mode
You can assign and unassign Live Probes ChannelA and ChannelB. See the following example figure.
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W7 Debug FPGA Array (DEMIO MODE) L W
v
Live/Actve Probes Seleciion X FPGA Aray debusy data
Hermrchical iew | Netistview | e Probes | ActveProbes | MemoryBlods | Probe Insertion
Filter: | sewch | Detete: | eiete A |
Name 2]
Instanoe(s): Add
(CM1_PClie_S5_0/MEVA_2_3 0 pathern_gen_ch_1_bst_out{3:CM1_PCle_55_0/XCVE_2_)_Ojnatter
S —— 2
il ke > M1 _PCle 55 0MCW_2 3 dhie_1 Fatl He ! Ie 55 2.3 Do
| & Conecontm |_PCle_55_0CVR,_2_3_Djpatbern_gen_dhc_1frtl_oul[3]:CM1_PCle_55_0XCVR._2_3_0jpatter
| o I Gl Srganosct 0 M1, Pte_5S_NNOWE,_230jnstterm_gen, chk_1 bst_u[7]:CM1 PCle,_SS OKCVRL 2.3 Dfpates_
+ B CoreGPIO_0 -
B CoreluitTach 0 a | .
# Mk BF_PCIE r
: 2 wa“ Assor e Crarnel 4| - ©1_PCIe_55_0/EVR_23 Oibatser_sen_chi_i et oy | Lisemion
e e
wdebys 1 Asigr o CRannsl B || -3 OML_PCle_S5_OWCWR_2 3 Oipattenn_gen_chi L re_gis [ -
# IF dvidebyq_2
I dvidehyd 3 =

Active Probes

* SMARTDEBUG IS RUNNING IN DEMO MODE *

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.

-
Rkt rats Sna
et a i Ve | Nt Ve

Fiter- Saanch

B P svay dateg dets

Live Foobas | Achwe Frobas | Mamory Bladks

* = # S Laad E Disiete A

v = e FRad Ve 02 ‘et
add | REVI_LAAE T, COATR I 6nted {15 8 o B ED
LANDD,_TX_CLK R 19 1) o E BN ED
= JLRNDD, W DT IO, (150 D I ED)
=0 DA 1% 2 eI L
- 63 DPSAAM T O bk 7 G5 DFSAMM BT, bk 5 oeF 0
. B
B ro 3 DPSRAM_BUT_0Aus sdr 7 G5 DFUARM T DAt sar oeF 1
e BAT_DOMS_ 5% DISAM IMT_D/N_DONE © e 1
s 5 = G3_EPSRAM_BWT_ouram scatell 0] oeF ™ ™
- T o
v VR LR P TISRANL O FF TRCARM RICH
o B W_CLE Lounter
o B WOCDAT FED
& W TH O Lounber
s m e
w0 | ] L
w B o A1 | ge] by
B o 2| Gread o
e e
B cout_{ ] geobik] couet i

Figure 9 - 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
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FPGA Aay debug data

Live Frobes | Active Probes | Memory Blocis

o= #| ¥ Save Load Delete Deelete Al
~ [Type ad Valua i Valug

G4 _DFSAAM_INIT_Oyb_blk_Z.GS_DPSRAM INT_0/b_blk-Q OFF |o

HIT_DONE_¢ G5 _DFSRAM INIT_DANIT_DONE Q DFF n a
¥ | XEWH_LANE_0T%_DATA_IH_counter_out{19.0] DFF  |a0hass4s |1
= | LAMED_TX_CLE B c{19.0] DFF | 2rhCEOAS 2OhFFFFF |
+ | LANED_RX_DATA_FFO_c[18.0] DFF  |2trhooooo | zohFRRFF |
© A_D&TA_c[19.0] | wsam |zohoooon |2ohrrree |
& | G5 _DIFSRAM_INIT_Oyram_stabel 1 0] DFF !]2"!3 Zh |

Figure 10 - Active Probes Tab - Write Value Column Options

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 Os. The value is updated based on your changes.

See the following example figure.

W7 Debisg FPGA Array (DEMO MODE) - o X
L ]
Lovefact Prebed Selecsen B X | roca Ay debusp data
Ferarchical View | netist view LveProbes  ActiveProbes | MemaoryBlocks | Probe nsertion |
o | s || || A =] e 4] s | et | o | owew |
Type Walue Irite Value =
trataels) Add CM1_PCle 55 0. Jounter 110 orr 0 =l
EE I 1 -] CM1 PCle 55 0.k Ojrx_skiceQ OFF o =
| B comcuerowss D41 PCle 550 jervor S ol [ =l
| % B Coedrled CM1_PCle 55 0._ror_flag_alig oFE o =
| # g ey — OM1_PCle 55,0 rov,_fag_a:Q oFF 1 1 -]
| % M CoelnTact 0 CM1_PCle_S5_0. ror_flag g% OFF 1 1 =]
| + g :JEEE: ¥ CM1_PCle S5 0..ror_flag_awQ DFF o -
¥OVR_2 3.0 CM1_PCle_55_0.. fesunter{0]=Q oFF o Bl
| i M1 ACle 55 0_kounterTT10 oPe o k|
N m;ﬁ = Read Active Probes | Save Active Probes’ Data... Jiribe Actve Probes
* SMARTDEBUG IS RUNNING IN DEMO MODE *
| _om |

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

¢ Move Up/Down the signal, bus, or probe group
e Save (Active Probes list)

e Load (already saved Active Probes list)
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e 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)
e In addition, the context (right-click) menu provides the following operations:
e Create Group, Add/Move signals to Group, Remove signals from Group,
e Ungroup
e Reverse bit order, Change Radix for a bus or probe group
e Read, Write, or Delete the signal or bus or probe group

FPGA Array debug data
| LiveProbes | ActiveProbes | MemoryBlods | Probe Insertion _
+ E 4| | ¥ Save... | l Load... Delete
ame (Type Read Value Wite Value
Q_0_c:DFNL_2U0:Q DFF 1 =
Q_1 cDFN1_100:Q DFF [ 0 =]
Q_2_cDRN1_DAN:Q DFF 0 0 =1
# |q1_c[9:0] DFF 10°'h395 10h
q1_c[9]:count_0/q1[9]:Q DFF 1 |
ql_c[8]:count_0/g1[8]:Q DFF 1 3
ql_c[7]:count_0/q1[71:Q OFF 1 |
q1,_c[6]:count_0/q1[8]:Q DFF o =]
q1_c[5]:count_0/q1[5]:Q DFF (1] |
q1_c[4]:count_0/q1[4]:Q DFF 1 P |
q1_¢[3):count_0/q1[3]:Q DFF 0 =]
q1_c[2]:count_0/q1[2]:Q DFF 1 xJ
a1_¢[1]:count_0/a1[1]:Q DFF ] |
|91 _c[0]:count_0/q1[0]:Q DFF 1 3
4 [group1[1:0] 2h1 h
a1_e[1):count_0/a1[1]:Q DFF 0 |
gqi_c[0]:count_0/g1[0]:Q DFF 1 3
4 [group2[2:0] 3hs 3h
q1_c[4):count_0/q1[4:Q DFF 1 =]
q1_c[3]:count_0/q1[3]:Q DFF 0 =]
ql_c[2]:count_0/q1[2]:Q DFF 1 |
Read Active Probes Save Active Probes’ Data... | Write Active Probes

Figure 11 - Active Probes Tab
e Green entries in the “Write Value” column indicate that the operation was successful.
e Blue entries in the “Read Value” column 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:

e Read
e Delete
e Poll

e Create Group
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q1_c[0]:count_0/q1[0]:Q

Read
Delete

Poll...

Create 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

e Remove from Group

4 1[1:0] ] 2h1 h
1_cf1]:count_Dfal DFF 0 =1
4 |q1_c[%:0] Read DFF 10'h395 10h
a1 cfs]:count_0/q1[5):Q Delete DFF 1 -
q1_cf8]:count_0/q1[E]:Q DFF 1 |
ql_c[7):count_0fa1(7]):Q Poll... OFF 1 =
al_cfe]scount_0/a1(6]:Q b Grotpes oFF o =
q1_c[S]-count_0fq1[5]:Q Add to Group... DFF 0 =
q1_cf4]:count_0/q1[4]:Q AT DFF 1 =l
q1_c[3)scount_0fat[3]:Q P OFF D K
al_e[2]:count_0fq1[2]:Q Remove from Group DFF 1 =
a1 c[1):count_0/a1[1):Q oFF 0 |
a1,_cft]scount,_0/q1[0]:Q oFF 1 =\

For individual signals in a bus:

e Read
e Delete
e Poll

e Create Group
e Add to Group
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For a bus:

Delete
Reverse
Change
Poll

q1_c[9):count_0/q1[9]:0

1 CoUn 1[8]: Read
gl_c[7):coun 1{7]: Delete
g1_c[6]:count_0/g1[s]:
q1_c[5):count_0/g1[5]:| Poll...
M Create Group...
q1_c[3]:count_0/q1[3]:
2L ci2):count 0fq1(Z) Add to Group...

ql_c[1]:count_0/q1[1]:Q
ql_c[0):count_0/q1[0]:Q

Bit Order
Radix to Binary

Create Group

Moo m— =
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q1_c[9):count_0/q1[9]:Q

q1_c[8):count_0jai[8]:Q | Reverse Bit Order

i clfl:cout 0/Qll7:Q | Change Radix to Binary
ql_c[6]:count_0/qi[6]:Q

q1_c[S):count_0/q1[5]:Q Poll...

91 c[4]:count_0/q1[4]:Q | Create Group...

gl c[3):count 0/qi[3]:0 |

q1_c[2]:count_0/q1[2]:Q

ql_c[1]:count_0/q1[1]:Q

q1_c[0]:count_0/q1[0]:Q

For a probe group:

Delete
Reverse
Change
Poll

Bit Order
Radix to Binary

Create Group

Ungroup
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A
al_c[Wxount Qjalls  Ceiete
ql_c[8]mount_0fg1[E Fanvarse Bt Ovdar
al_e[fsount_ 0917
ql_cff]sount Oigi[s
ql E['.F_I:cun! g.'qllj Poil...

& g1 o]
ql noount gl
g1 c[8)zcount dfql Ungroup
gl c[7soount 0fqL[7]:0
|a2_cl&l-count_BiaL[E]:g
|1, c[$]:count 0/q1[]:Q
g_cl[4]xount_0fq1[4]:0
a1 e[ xount_ 0130
gl_c[Z]oount_0fq1[Z]:0
al_e[1]mount 0fgi[1]:0

Change Radix to Binary

Create Geoup...

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

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 ).

28



PolarFire FPGA SmartDebug User Guide C Mlcrbseml

Power Matters.”

Mesory Blocks Selection B3| pec Array debug data

Fiter: [ sewn | UveProbes | Acwverrobes | MemoryBlods | Probe Enserten
it ssaiitine) Usar Design Memery Blodk:

Data Width:
Instance Tree ) Fort Used:
4 I Fabee_Legic 0
4 | uz E
4 8 F_0 PO

4 1B ramtmp_ramimp 0_0
4 B previtieen
B PET_RAMIKIE P
=/ F_wF1u2
&/ F_11F1 U2

Figure 12 - 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.

Memory Blocks Selection [

FPGA Array debug data

Filter: [ search ] Live Probes I Active Probes | Memory Blocks | Probe Insertion

Memory Blocks: | Select User Design Memory Block:
-

Data Width:
Port Used:

Instance Tree
4 T Fabric_Logic_0
4 @ U2
4 [ F_o_Fo_L1
4 1B ramin Add
4 Bl Provuves =
B INST_RAMIK18_P
> M F_10_F1. U2
> Wk F_11 F1 U2
> Mk F_12 F1 U2

> B F_13 F1 U2
» B F_14 F1 U2
> ik F_15_F1_U2
| F_16 F1 U2
 #F F_17. F1 U2
» B F_18 F1U2 Read Block
> Bk F_19 F1 U2
> W F_1 FLU2 -

Save Block Data...

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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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 depends on the standard that is chosen to best meet the
requirement. The list of widths that can be seen for LSRAM blocks is 1-bit, 2-bits, 5-bits, 10-bits, 20-bits, and
40-bits. For uRAM blocks, a fixed width of 12-bits is the only configuration supported for a physical block.
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.

Memory Blocks Selection 5 x

FPGA Array debug data
Fites: [ sewd | [ Lwerrobes | AcveProbes | MemeeySods | Probeinserbon |

User Desgn Memory Blode  Fsbric_Loge,_0/U3F_0_R0_U11
; Data Width: 1840
| Snetance Tree = Port Uised: [Parta -
4 i Fabric_Logk 0 g :
+ W
< & FOFIUL
4 T ramimo_ramimp 00
2 B Prisvtves
B ST RAME4LE P
4 % F_w F1u2
4 B ramimp_rambmp_0_0
2 B Prisvtves
B ST _RAMGE_IP
4 B F 3L FLUZ
4 B ramtmp_ramimp 00
o B Pricvtrees
B ST RAMSH 18 P - o
a2 W F_2FIR | ResdBiock | [save Bock Dasta irite Block
& B ramtmp_ramémp_0_0
FI e ted

Figure 13 - Memory Blocks Tab Fields for Logical Block View
The following figure shows the Memory Blocks tab fields for a physical block view.

FPGA Array debug dats

Fiter: [ sewdh | [ iweprobes | ActveProbes | MemorySods | Probeinserton |

P | User Desgn Memory Blode  Fabric_Logic_0/U3F_0_R0_L0 1 rambmp_ramimp,_0_/INET _RAME41E [P
Data Width: St

o B Prisvives
B e A P
4 & F_W FiUZ
a B ramtmp_ramimp 00
# B Primitves
B DET_RAMGHE P
« B F_LFILLZ
4 B ramimp_ramimp_0_0
o B Pricvtees
B ST _RAMEA18_P - ]
4 B F_zFLLT | ResdBlock | |Save Block Dt Wirite: Bock
* B ramtmp_ramimg_0_0
FIE . ke

Figure 14 - Memory Blocks Tab Fields for Physical Block View
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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.

Logical Block Read

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.

Debug
Memary Bloks Selsction [ POGA Arary debug data
Fitar Sewch | Live Frobes | ActeProbes | MemoryBlocks | Probe nsertion
Memary Slocks: Select User Design Memory Block:  Fasbric_Logi_OJU3F_0_FO_UI1
Dot wden: 184t
{ e B c PortUesc: [Parta =
a T Faebric_Logc 0
+« & -
4 B FOFOUL e 1 O o V) o - o e )
- f ;"‘m—'ﬂw_ﬂﬁ 0000 0OARI 08800 09003 4SO O0ID OOXRI 12028 0ODAD 120BD 04000 0214 D200 1D 0040 $C220 04020
g F&ZM-W*JP 0010 0270 D441 OA01 08000 0500 32500 GA120 GODCO DOBSH OO430 04015 KOANO DOGS2 D010 DOCEY 1005 |
# f ;“:‘:_;’:""’“-“-" 0020 10400 DODID 10OOD 4044 LCUMO OS10E 39425 (0990 1DC14 00004 (4001 10000 00100 DO0AZ 20100 08002
et |
TErn Fnlzm—mww-”’ 0030 OOO1B DOCD G OOKEA OOIED 28100 02553 070 10020 04000 00000 00200 20004 22400 04008 BAGGO|
PR r;mn-lp_rmmu_o_o
o B Pricvirees
B DS _RAMS4 8P r xE )
a B F_13 F1 U2 | PesdBock | |Save Biock Data..
4 B ramtmp_ramimp_0_0
a B Drimitione i
== o |

Figure 15 - 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 0 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

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

I W T
=] 0

Memory Bisdks Selection B X ppoa Aray debug dats
e [ [t prcbes | actverrcbes | vemseySods | probeinserten |
Memeey Blad e User Diesgn Memory Blode  Fabrc_Legic_0/USE_0_FO_U L framtmp_ramtmes_0_0/INST_RAMS®018_P
: Data Width: St
| instance Tree | :
4 B Fabric Lo 0 | O B b S B T B o A B E| F ]
= ;
?:E?anu: 0000 (083|005 009 044 (0B 048 100 OAZ 010 OO0 181 001 028 090 040 00D
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Figure 16 - Physical Block Read
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that is displayed. The written format is hexadecimal numbers from 0 to F. Width is shown in bits, and values
are shown in hexadecimal format. If an entered value exceeds the maximum value, SmartDebug displays a
popup message showing the range of allowed values.

r
| Instance Tree:
# I Febng Logc O
| » 3k u2
4 WUl
» & FOFOLL
8 F_10_F1 L2
| » 3 F_11_Fi_u2
|FuFLW
a B ramtmp_ramimp 00
o BB Primvtrees

N

» B FIFLL
- 4 F_14 F1 L2

B/ F_15 F1 u2
» & F_i5 F1 U2
- B F_I7F1 U2
» A F_te 12
L L M F 30 Filld

[ reo ]

B PET_RAMEA S P

FPGA Array debug data
[ Proves. | Actve Probes | MemoryBlods | probe insertin |
User Deign Memory Blod:  Fabric_Logic 0/U3F_12 F1 U2
Data With: e
Part Used: [Porta -
Dkt ke B 3 o e i Bk b b B ke s Db B e |
0000 00083 FFFF D002 00CES 01200 00524 00004 00304 00200 0DEOD 000GA 20004 000D 000SO 00300 00000
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0020 DOIOC Q0000 DOODO 000G OOOG0 0403 00001 0O0S0 I0000 00000 20000 00005 02000 0I0IT 00001 D454

0030 02400 10001 00001 045000 00400 00002 01201 00004 DOO20 0ICO0 02040 10008 07242 18102 24041 D\m-H|

[ tses | rmsononn] | e |

Figure 17 - Logical Block Write

Physical Block Write

Physical blocks have variable widths based on the standard configuration. The maximum value that can be
written in hexadecimal format depends on the width shown. If an entered value exceeds the limit,
SmartDebug displays a popup message showing the range of values that can be entered.
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r
| Instance Tree:
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024 159 15C 053 110 168 004 13C

B
044
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Figure 18 - Physical Block Write
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Unsupported Memory Blocks

If RTL is used to configure memory blocks, it is recommended that you follow RAM block inference
guidelines provided by Microsemi.

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.

Both physical block view and logical block view are supported. See the following example figure.

B Debug FRGA Amey (DEMG MODE)

- (n] b4
¥
Memary Bads Selection 8 % | roaa sy detng data
m__’* Seanch L Protes | Acwve Probes Memory Badts | Praobe Inserten |
Moy Bk Selact Uner Design Memary Block:  CHI_PCIe_S5_0/fef Desion O Jacs ref_desion v0_0fmxidshy_ramjfscrambe_rmt_ 1285 i2he Jad_scrambe 0
Data Wdth: sdbi
[mtoncewee | i A =
= 3 oMl 5.0 -
| #* 8 comeconteni_t CR I T T T I T ) (e ) = e e
+ I CoreAXI4lnberconnect O i
= 1 Ref Desige 0 0000 | 500012 O 0000 HH000 HH00KK BHKHNA SN0 OGN CONMNK C0OKNA KHBONN HOK00M D000 0300 H0000T K00
= I wriwe rel_deson_ ==
E ngﬁ-ﬂ 0053 | BO000) DO BO0K0G HHG003 HO00K GBI X000 K00 SONMN S00M00 HIGH00 D000 00MKH04 000 BOH00T KO3
= | 1 1 1 1 |
® % 3 G020 | S00000 HO0000 HO0M00 HOR00D HH0HHH HOG0ND SHOHAH HACNHN SOOHM) SHOMH0 SO0 HOBHH HHHHHN BT BN K00
B wl
+ g ] 30 | 000000 000000/ E00000 K000 EO0000 D00000 H00DX0 HOK0DX D000 CH0CNN PADC0D KODC0T KON0A HDK0D] 000003 000000
® B wl
0050 | S00200 HOOGGN BOB00G HAC0D HO0ONK CHKONG A0 OGN CONM0K S0KNA HHBI0N LOKNN DOKO0K OO HK0T KA
0060 |00000 00000 00000 507003/ AIDAN HHA00K HHODIG HOKXH3 HHANN] SN0 HDI0A KON BOKON B0KKNI KK KN
DO || D000 OO0GAD DRG0 DOCOND HA0HOH HHON0 HOOHID HANHH0 OOMNN SOOHNN HODONH HONDO HOHHOD HHNHND HINOND DN
|
0080 | 000000 DOOOCD, 0000 DHO00D HINN COCONG CHO0N HOCOON COKNG DO0KNG KOCHNN VOO DK KOO K0T 0000
0090 | 000200 00000X G00C00 DOZ003 B00C00 DOCO0S (HOKN0 DOODX HOOKN] CH0ON] RODK0N KAKI0A NOOXNA HOC0NA 0KC00T DIJ00T
oA | 000860 DO SOKGON DN BE00GH BCGY EBOOGE ONGON BONRIN CHMKEN NI B00AN GO B0 BORGID DIEG0
0080 | 200200 HA0GG 000G HH0000 00K 0HKNA K000 HOG0ON CONMKNT S00MN0 HIC00N HO00M 00MK004 0004 00000 K00
| R S - S U S SO [N S S S bl
Brad Biods Save Bock Dista
* SMARTDEBUG IS RUNNING IN DEMO MODE *
e | _om |

Probe Insertion (Post-Layout)

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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Figure 19 - 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.

1] Debug FPGA Amay o|B] B

Probe Insertion Data Selection F x FPGA Array debug data

Hierarchical View | Netist view | i LiveProbes | _Active Probes | Memary Biacks | Probe Insertion |
Fiter: | sewch |

Instance(s): '__.GE Met Driver

e < | = -
ar | |anD2_0_) AND2_0U0

count_0 Insert probe{s) and program the device lII

Figure 20 - 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.

4. Assign a package pin to the probe using the drop-down list in the Package Pin column. You can assign
the probe to any unused package pin (spare 1/O).
%] Debug FPGA Array L= | =
=
Probe Insertion Data Selection B X FpGa Array debug data
Hierarchical View | Nefist View Live Probes | Active Probes | MemoryBlocks | Probe Insertion
Filter: Search _. Delete Al
Instance(s): | Add Met Diver ; Package Fin Port Name
Instance Tree a.<lo] count_0/q[0]:Q H5 % Probe_Insertd
I primitives qcl1] count_0fa[1]:Q |He * | Testz
& aNp2 0 [ -
B 0_tuf asl count_0fa[3):Q |36 v | Probe Jnsert2
B FOCC0 [ |
| MUx_SEL
= w2 o
1T Reset
i step
i umaG_o
I User QK
4 I count_0
- I P{rrlm'es
» om0
¥ q_ay
- q.s
Insert probe(s) and program the device Run
Help Close
Figure 21 - Debug FPGA Array > Probe Insertion > Add Probe
5. Click Run.

Probe Deletion

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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Debug sNVM

The sNVM block stores User data and UIC data. This data is stored as clients and can be configured in the
Libero design. The USK (User Secret Key) security key secures pages within the memory. Authenticated
data can be plain text or encrypted text, and non-authenticated data is plain text. SmartDebug helps the user
read the page content of the SNVM block.

The sNVM Debug window has two tabs — Client View and Page View.

Client View

When you open the sNVM window, two tabs are visible. Client information appears in the Client View tab
when it is configured in the Libero design. Select a client to expand the table and see pages and page status
inside the client. Click the Read From Device button to view the memory content.

You can select only one client at a time. Pages inside the client cannot be selected.
Start Page, End Page, and Number of Bytes are displayed for the selected client.

Click the View All Page Status button to see information for all pages in the client. See the following
example figures.

€ sMNVM Debug - o ®
M Debug
[ Chen Ve \/ Page view \
Refresh Chent Detads
Client List Start Page End Page Number of Bytes | Write eyelas Page Type Used as ROM USK status
= [INIT STAGE 2 SMWM_CLIENT] 0 [] Ho
__~|Page0 0 252 & Plain Text He N/A
= IMIT_STAGE_1_SNWM_CLIENT | 219 220 He
|Page 220 220 252 33 Plain Text He NrA
{Page 219 219 252 43 Plain Text He )

Figure 22 - Client View - expanded list

(= T (I ™ T (W i [~ T T
T_STAGL O | i | 3

Lot Costens Betvarerd rums Drve e g 8 T

8 8 8 8 B B § %o
8885883588/

gsszeesr e R|
£ I:Igtéa'l':l 28 8-
s 888888 %)
£ l:!;s!l 28080
s 888 eens 8|
ssssesss sl
' njcfo;s lirz;zin -
8882888 z8¢xz|
sssssBenEB|
B lisis:s;l'.l'n;n.u -
8888 RRSE 88 8|
e sszsseea-

Figure 23 - Client View - Memory
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Page View is used to read a range of pages where start and end page have been specified.

If a page is secured, the default USK is used by SmartDebug to get the page status. If successful, the USK
automatically reads the page. If a different USK has been set using system services, use the option to enter

the USK, as shown in the example figure below.

Wed Sap 08 30:70:50 2017

Figure 24 - Page View - Enter USK highlighted

o 4 43100 340

- L]

Figure 25 - Memory View - Page Range
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£ Secured NVM Details 7 *
Save | &3 Print |
]
Secured Flash Memory Content [ SNvM Pages |
shvM Page &0:
Page Status:
Wiirite Cyde Count: H
Page Type: Plaintext
Lige &% RUOM: off
Data Read Status: Sucoess
shVM Page =1:
Page Status:
Write Cyde Count: 14
Pags Type: Plainbext
Use as ROM: off
Data Read Status: Suocess
sV Page =22
Page Status:
Write Cyde Count: 11
Fage Type: Plaintext
Uise as ROM: Off
Data Read Status: Success
shVM Page #3:
Page Status:
Wirite Cyde Count: 4
Page Type: Plaintext
Uze a2 RIOM: Off
Data Read Status: Success
shVM Page =4
Page Status:
Wirite Cyde Coundt: 4
Page Type: Plaintext
Use as ROM: Off
Data Read Status: Success
sV Page =5:
Page Status:
Write Cyde Count: 4
Page Type: Plaintext
Uise as ROM: Off
Data Read Status: Success
sV Page =62
Page Status:
Wirite Cyde Count 3
Page Type: Plaintext
Use &5 ROM: Off
Data Read Status: Success
sNVM Paga #7:
Page Status:
Write Cyde Count: 3
Pags Type: Plairtext
Use as ROM: off
Data Read Status: Sucoess
shVM Page =8:
Page Status:
Write Cyde Count: 3
Page Type: Plaintexct
Use as ROM: off
Data Read Status: Sucess
shiVM Page =9:
Page Status:
Write Cyde Count: 3 —
Page Type: Plaintext
Lise 22 ROM: Off
Data Read Status: Success
shvM Page &10:
Page Status: |
__Heb | _ o |
Figure 26 - View All Page Status
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Read Operation

Client View

The Client View displays all the clients that are configured in the design. When a client is expanded, a table
listing all pages is displayed.

When a client is selected, the Read from Device button is enabled. Click Read from Device to read the
content of the client. A client can have one or more pages. Refresh Client Details option is given to the user
to refresh the table. Click Refresh Client Details to update the information in SmartDebug and refresh the
table. This is helpful when a client configuration is changed using system services.

Page View

When valid parameters are entered and Check Page Status is clicked, a table of all pages is shown with
page status information. Pages in the table are read-only and cannot be selected. The page range included
in Start Page and End Page is validated, and the Read from Device button is enabled. Click Read from
Device to read the content.

Runtime Operations

After a design is programmed into the device, you can do the following:
e Change the content of a page
e Authenticate a page
e Change the security key of each configured page
The above operations are not possible if the page is used as ROM.
You can refresh page status in SmartDebug:

e Click the Refresh Client Details button in the Client View tab to refresh the client view table and
update it with the latest changes.

e Click the Check Page Status button in the Page View tab to refresh the pages in the table.
If the security key has been changed, SmartDebug prompts you to enter the USK manually.
Enter the USK in the USK Status column (Client View tab and Page View tab).
By default, the USK entered in the configurator as the USK client is used to authenticate the page.

Debug Transceiver

Debug Transceiver

The Debug Transceiver feature in SmartDebug checks the lane functionality and health for different settings
of the lane parameters.

To access the Debug Transceiver feature in SmartDebug, click Debug Transceiver in the main
SmartDebug window.
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€ SmartDebug =lslE)
File Mwew Help
Device: | MPF300TS_ES (MPF300TS_ES) - Programmer: | S201YQST 1V (S201VQSTIV) -
ID code read from device: 2F3131CF
I View Device Status... ] I Debug FPGA Array... ]
Log & x
[ﬁ &3 Errors  _§, Wamings i Info
This opens the Debug TRANSCEIVER dialog box, which is shown in the following example.
B Debug TRANSCEVER o|@ 8
Configuration Report | SmortBERT | Loopbadk Modes | Static Patter Transmt_| _Eve Monitor
Lanes PFXCVR O PF XCVR_L PFXCVR_2 PF_XCWR_3 =
Physical Location QO_LANED Q3 LANEZ Q1 LANEZ Q2 LANEZ
T PMA Ready L] [ ] Ll L ]
Fox PMA Ready ® ® L [
THPLL Ll L ] Ll L ]
RXPLL ° ° ® e
Data Width 40 bit Bba 0 bt Ot
4 LANEL
Physical Location Q0 LANEL Q3 LANEZ Q1 LANEL Q2 LANED
Tx PMA Ready L ] L ] L L
Foe PMA Rieady ) ] e [ ]
TXPLL ® Ld L4 L d
R ° ° ) °
Data Width 40 bit Bbit Obat Obat
4 LANEZ =
Physical Loeation  QO_LANE? Q3LANEL QI_LANEZ Q2 LANER
T PMA Ready L ] L ] L ] L ]
e PMA Ready ® ® ® Ld
TXPWL o ° . °
RXPLL ° ® ® ®
Data Width 40 bit Bbit Obat O bt
4 LANE3
Physical Location QU_LANE? Q3 LANED Q1 LANED Q2 LANEL
T PMA Ready ® ® L ®
P PMA Ready L ] ® L ] [ ]
TKPLL L ] L] L L ]
XL ™ ° . °
Data Width 40 bit S bit 0 bat Obat -

Figure 27 - Debug Transceiver Dialog Box

Debug Transceiver has five distinct debug features, which are represented by tabs in the Debug
TRANSCEIVER dialog box:

Configuration Report (shown by default when the dialog box opens)
SmartBERT

Loopback Modes

Static Pattern Transmit

Eye Monitor
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The following example shows Debug Tansceiver in demo mode.

1 Debog TRANSCENVER (DEMO MOOE) - o X

Configuration Beport | SmartBERT | LoophackMedes | Statc Pattem Transmt | Eye Montor |

Lanes CHIPCIe_55_0FF_PCIED | CM1PCI 55 DPCW_2_3_0PF I0W_0
= TLANED
Physical location  G0_LANED CH_LANE2
T PAAA Ready ) )
P PMA Ready 3 e
TAPLL L] L]
REPLL * .
Cata Wihh 01 40k
= LANEY
Physical Location Q0 LANEY Q0_LANEY
T PAAA Ready ® °
P PhAA Ready ® ®
THPLL L] e
RAPLL L4
Duta Wienn 20 06
et |
e | o |

Configuration Report

The Configuration Report is the first tab in the Debug TRANSCEIVER dialog box, and is shown by default
when the dialog box opens. The Configuration Report shows the lane status/health properties of all lanes of
Quads in the design.

Click the Refresh button to refresh the information.
Note: The report refreshes automatically when you navigate from another tab.

] Debug TRANSCEVER =@ #
Configuration Report | SmartBERT | LoopbackModes | Gtatic Pattern Tranemt | Eye Monitor |
i‘um PF_ICVR_ O PF_XCYR_L FF_XCVR_2  PFXCWR_3
| Physical Location QO_LANED Q3 LANES Q1 LANEZ Q2 LANEZ
‘ Tk PMA Ready ) °o ° ®
R PMA Ready L ] [ ] L [ ]
| ™ PLL ® e ° o
R PLL L ] L ] L L]
| Data Width 40 bit Bba 0 bt b
| 4 LANEL
Physical Location  QO_LANEL Q2 LANE2 Q1 LANEL Q2 LANED
| TxPMA Ready ® [ ° [ ]
e PMA Readly ° ® ° °
| THPLL L] L4 * L4
RX PLL o ® L ®
| Data Width 40 bit Bbit 0bit 0bit
| 4 LamE2 e
Physical Location ~ QO_LANEZ Q3 LANEL QILANEZ QZLANES
| Tt PMA Ready ® [ ] L4 L d
Fx PMA Ready L ] [ ] L J L J
| TXPLL ® (] Ll L]
X PLL L] [ ] L] [ ]
1 Data Width 40 bit Ebit Obat Obat
| # LANE3
Physical Location  QU_LANEZ QZLANED QILANED Q2 LANEL
| T PMA Ready L] @ -* [
Rx PMA Ready ® ® L [ ]
| THPLL L] [ ] L [ ]
RXPLL L ] L] * L]
| Data Width 40 bit 8 bit 0 bt 0 kit |
Refiesh
Cr ] emhooe

Figure 28 - Debug TRANSCEIVER Dialog Box - Configuration Report

The Configuration Report shows the physical location, status/health, and data width for all lanes of all the
guads enabled in the system controller.

Parameter information is shown in table format, with lane numbers as rows and transceiver instance names
as columns.

The lane parameters are as follows:

Physical Location - Physical block and lane location in the system controller.

Tx PMA Ready - Indicates if the Tx of the lane is powered up and ready for transactions.
Rx PMA Ready - Indicates if the Rx of the lane is powered up and ready for transactions.
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TX PLL - Indicates if the lane is locked onto TX PLL.

RX PLL - Indicates if the lane is locked onto RX PLL.

Data Width - Data Width of the Lane.

For the parameters above, green indicates true and red indicates false.
Notes:

Click the Refresh button to update the lane status.

The report refreshes automatically when you navigate from another tab.

Transceiver Hierarchy

Transceiver Hierarchy is a lane hierarchy with all the lanes instantiated in the design shown with respect to

top level instance.

Transceiver Hierarchy is shown in the following tabs: "SmartBERT" on page 43, "Loopback Modes" on
page 47, "Static Pattern Transmit" on page 49, and "Eye Monitor" on page 50.

In the SmartBERT, Loopback Modes, and Static Pattern Transmit pages, check boxes allow multiple lanes

to be selected for debug, as shown in the following example.

Transceiver Hierarchy
4 PF_XCVR.O
| Lane0
| Lanel
Lane 2
Lane 3
4 PF_XCVR_1
J| Lane(
v Lanel
Lane 2
Lane 3
4 PF_XCVR_2
¥ Lane0
¥ Lanel
Lane 2
| Lane 3
4 PF XCVR 3
Lane(
Lanel
| Lane 2
Lane 3

Figure 29 - Transceiver Hierarchy Lane Selection Example - SmartBERT, Loopback Modes,
and Static Pattern Transmit Pages
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Transcenser
4 PF_XCVR.O
Lane0
Lanel
Lane 2
Lane 3
4 PF_XCVR1
LaneO
Lanel
Lane 2
Lane 3
4 PF_XCVR_2
Lane0
Lanel
Lane 2
Lane 3
» PF_XCVR_3

Figure 30 - Transceiver Hierarchy Lane Selection Example - Eye Monitor Page
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In the Eye Monitor page, eye monitoring is done one lane at a time, as shown in the following example.

In the SmartBERT page of the Debug TRANSCEIVER dialog box, you can select lanes in the Transceiver
Hierarchy and use debug options to run Smart BERT tests.

Click the SmartBERT tab in the Debug TRANSCEIVER dialog box to open the SmartBERT page.
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i Debug TRANSCEIVER =]
[ Confguraton Report | SmertBERT | LoopbackModes | stabe Pattesn Trarnsmt. | Eye Morstar |
Transceiver Merarchy  Physcal Locaten E #ateem EQ-Newfnd TXPLL RXPLL lockfoDats CumistveErorCount  DotaRate (Gbps) BER  Eror Counter
PFXCVRO/LANEQ  |PREST = |Enatie @ [ ] L ] o 5 154e11
PEXCVR O/LANEZ  |PRESIS - e @ @ 2@ A 5 A
PEACVRL/LANED [PRESS = Hse @ @ 0@ 0 H 154611 [ Resst
PEXCRIMANEL [rEs ~| [ewte @ @ @ o 5 15411
PEXCVR_ZLANED | PRESIS = Enatie @ L] L ] [1] 5 154611
PR NCVR/LANE?  |PRES3L ~ Ee @ @ 2@ o s 154en [ Rest |
PEXCVRI/UNEL [rsss ~| [lewse @ @ @ NA 5 NA
PFCVR J/LANER |PRESIS = Be @ @ @ ] H 154c11
re ] [ ]

Figure 31 - Debug TRANSCEIVER Dialog Box - SmartBERT Page
The following input options and outputs are represented as columns:

Pattern — Input option. Select a PRBS pattern type from the drop-down list: PRBS7, PRBS9, PRBS15,
PRBS23, or PRBS31. The default is PRBS7.

EQ-NearEnd — Input option. When checked, enables EQ-NearEnd loopback from Lane Tx to Lane Rx.
TX PLL — Indicates if lane is locked onto TX PLL when the SmartBERT test is in progress.

Gray — Indicates test is not in progress

Green — Indicates lane is locked onto TX PLL

Red — Indicates lane is not locked onto TX PLL

RX PLL - Indicates if lane is locked onto RX PLL when the SmartBERT test is in progress.

Gray — Indicates test is not in progress

Green — Indicates lane is locked onto TX PLL

Red - Indicates lane is not locked onto TX PLL

Lock to Data — Indicates if lane is locked onto incoming data / RX CDR PLL when the SmartBERT test is
in progress.

Gray — Indicates test is not in progress

Green — Indicates lane is locked onto TX PLL

Red — Indicates lane is not locked onto TX PLL

.Cumulative Error Count — Displays the error count when the SmartBERT test is in progress.

Data Rate — Indicates the data rate (in Gbps) configured in the lane.

BER — Calculates the Bit Error Rate (BER) from the cumulative error count and data rate and displays it in
the column.

Error Counter Reset — Resets the error counter and BER of the lane. A reset can be done at any time.

All output parameters are updated approximately once per second, with their values retrieved from the
device.

To add lanes, in the Transceiver Hierarchy, check the boxes next to the lanes to be added. To remove
lanes, uncheck the boxes next to the lanes to be removed.

Select the desired options and click Start to start the Smart BERT test on all selected lanes.

Note: A popup message appears if a test cannot be started on one lane, multiple lanes, or all lanes. Tests
will start normally on all unaffected lanes.

Click the Phy Reset button to do a Phy reset on all checked lanes in the Transceiver Hierarchy. This button
is disabled when a PRBS test is in progress.
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Note: You can navigate to other tabs when a SmartBERT test is in progress, but you cannot perform any
debug activity except to use Plot Eye for any lane on the Eye Monitor page.

Note: You cannot close the SmartBERT window when a test is in progress. Attempting to do so will result in
the following message:

s .

#-| Transceiver Debug o

i Cannot close, debug activity is in progress.

-_ ",

Click the Stop button to stop the SmartBERT test on all lanes simultaneously.

SmartBERT IP

Important Note: There is currently an issue in which JTAG writes to some Probe Points that are not
working as expected. A software workaround has been provided to determine which Probe Points are
working as expected by probing them from SmartDebug.

See TUO804: PolarFire FPGA: Debugging FPGA Design Using SmartDebug Tutorial for details.

The CoreSmartBERT core provides a broad-based evaluation and demonstration platform for PolarFire
transceivers (PF_XCVR). Parameterizable to use different transceivers and clocking topologies, the
SmartBERT core can also be customized to use different line rates and reference clock rates. Data pattern
generators and checkers are included for each PF_XCVR, giving several different Pseudo-random binary
sequences PRBS (27,223, 215 and 231).

Each SmartBERT IP can have four lanes configured. Each Lane can have the pattern type PRBS7, PRBS9,
PRBS23, or PRBS31 configured.

SmartDebug identifies the lanes that are used by the SmartBERT IP and distinguishes them by adding "_IP"
to the SmartBERT IP instance name in the Transceiver Hierarchy. See the following example.

You can expand a SmartBERT IP instance to see all the lanes. Check the checkbox next to a lane to add it
to the SmartBERT IP page and include the lane in a PRBS test. If the box is unchecked, it will not be added.
See the following example.
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You can select patterns for the added lane(s) from a drop-down list. See the following example.

e ome |

After the lane(s) have been added and the patterns(s) selected, click Start to enable the transmitter and
receiver for the added lanes and patterns.

Error Injection

When SmartBERT IP lanes are added, you will see the Error Injection column and Error Inject button. Errors
can be injected by clicking the Error Inject button when a PRBS test is running. This feature tests whether
the error is identified by the pattern checker.

Note: This column does not appear for non-SmartBERT IP lanes, or if a non-configured PRBS pattern has
been selected.

Error Count

Error Count is shown when a lane is added and a PRBS pattern is run. The error count can be cleared by
clicking the Reset button under the Error Counter column.

The following example shows the Reset and Inject Error buttons.
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The following example shows the SmartBERT page in demo mode.

57 Debug TRANSCENVER (DEMO MODE)

ConfguratonReoot  SartBERT | LooohackModes | StascPattem Tranamt |

- O X
| Evemoninr |
\ﬂ [rostem [Ea- kg [Tums [moe [iocktoData | Gomintve Evor Count | Cata Pt (bgn) | BER__| e Counter | Ervor rgncton ﬂ
CM1_PCle 55 0/PF_PCIE DVLANED  [PR0 » I r @ ® L [ ] o H S00e-11 Reset
CM1_PCle 55 O0/FF_PCIE OVLANET | - I r . ® L ] L ] Na 5 Na Reset
‘| |
= = o |
| |

Loopback Modes

The Loopback Modes page in the Debug TRANSCEIVER dialog box allows you to select lanes from the
Transceiver Hierarchy and use Loopback Mode debug options.

Click the Loopback Modes tab in the Debug TRANSCEIVER dialog box.
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3 Detiug TRANSCEIVER ===
_Confguraton Repoet | smartBERT | LoopbackModes | Stat Pattern ransmit | Eve Morstar |
| Transceiver Merarchy  Physical Location E FFXCVR_I/LANED () EQUEAREND () EQFAREND @) CDRFAREND () Mo Loopback
- PF_{C]\'R_D PFXCVR I/LAMEZ (0) EQHEAREND @ EQFAREND ) CDRPAREND () Moloopback
[V LANED QO LANED - - -
O vna QO_LANEL PFXCVR_O/LANEZ  (©) EQUEAREND () EQFAREND ) CORFAREND 8 Mo Loopbadk
[ Lame2 QO_LANE2 PFXCVR_O/LANED @ EQUEAREND () EQFAREND O CORFAREND (D) Mo Loopback

CILANE  QOLANES
4 PFXCVRLL
) LANE) Q3 LANES
Cuame QGuane
[ Lame2 Q3_LANEL
FILANS Q3 LaNe
4 PFXCVRZ
O vanm Q1_LANES
[N Qe
O tame2 Q_LANE2
O e QL_LANED
4 PFXCVRZ
[ Lanio Q2_LANE2
B ana Q2_LANED
[ Lame2 Q2 LANE3
£ Lanes Q2 LANEL

heb' Close.

Figure 32 - Debug TRANSCEIVER Dialog Box - Loopback Modes Page

You can select the desired loopback type (EQ-NEAREND, EQ-FAREND, CDRFAREND, or No Loopback)
for each lane.

EQ-NEAR END - Set EQ-Near End loopback from Lane Tx to Lane Rx. This loopback mode is supported
up to 10.3125 Ghps.

EQ-FAR END - Set EQ-Far End loopback from Lane Tx to Lane Rx.
CDR FAR END — Set CDR Far End loopback from Lane Rx to Lane Tx.

No Loopback — Set this option to have no loopback between Lane Tx and Lane Rx. (For external loopback
using PCB backplane or High Speed Loopback cables.)

When you have selected the desired options, click Apply to enable the selected loopback mode on the
lane(s).

Note: If you proceed to another tab without applying your changes to loopback modes, the following popup
message appears:

| Transceiver Debug - - (e S

_ ~ :. Selected Loopback Modes are not applied.
S Are you sure you want to leave this page?

Yes | [ Mo

Click Yes to ignore the changed selections and move to another selected page.
Click No to remain on the current page.

Demo Mode

The following example shows the Loopback Modes page in demo mode.
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B Debug TRANSCENER (DEMO MOOE) e o X
ConfigrationFeport | SmartBERT  RepRackModes | Staic Pattem Transmt | Eye Moitor

dw__[Pscalloaaton | ..| CM1_PCie SSO/PFPCIEOLANED (~ EQIEARBND & EQRARBD [ CORFALBO  holocbed a
s :

= PEPCE CM1_PCIe 55.0/FF_PCIE (VLANE] 7 EQHEAREND ( EQ#RED ( CIRFARED ( holoopbadk
) LANED OOLANED
B LANEI  QO.LANET
% EMI1_PCie 550

oty Rest _I

Static Pattern Transmit

In the Static Pattern Transmit page of the Debug TRANSCEIVER dialog box, you can select lanes from the
Transceiver Hierarchy and use Static Pattern Transmit debug options.

Click the Static Pattern Transmit tab in the Debug TRANSCEIVER dialog box to open the Static Pattern
Transmit page.

i1 Debug TRANSCEIVER [E=NEET—
Configuration Report | smartgERT | LoopbackModes | Statc PattenTransmt | Eye Moritor
a Pattemn Vaiue Mode THPLL RXPL Datawidth
PF_XCVR_3/LANE2 Fixed Pattern > 1 HEX Obit
PF_XCVR_3/LANEO Fixed Patbem x; i HEX 0 bit
B __ PF_XCVR_/LANE2 | Fixed Pattem ~| |00 HEX Obit
LAMNEZ Q3 LANEL
. @ _LAN PF_XCVR_Z/LANED | Fised Pattern +| |4 HEX Obit
PF_XCVR O/LANEZ | Foed Patterm = |u HEX @ ® 40 bit
PF_XCVR_O/LANE3 Fuxed Pattem - 1 HEX @ [ ] 40 bit
PF_XCVR_L/LANEL Fixed Pattem - HEX @ [ 3 Bbit
PF_XCVR_L/LANE2 Fised Pattern > u HEX @ L ] bt
| St |
Heb [

Figure 33 - Debug TRANSCEIVER Dialog Box — Static Pattern Transmit Page
When a lane is added from the Transceiver Hierarchy, the following debugging options can be selected:

Pattern — Fixed Pattern, Max Run Length Pattern, and User Pattern can be selected from the drop-down
list.

e Fixed Pattern is a 10101010... pattern. Length is equal to the data width of the Tx Lane.

e Max Run Length Pattern is a 1111000... pattern. Length is equal to the data width of the Tx Lane, with
half 1s and half Os.

e User Pattern is a user defined pattern in the value column. Length is equal to the data width.

Value — Editor available only with the User Pattern pattern type. For other pattern type selections, it is
disabled.

e Takes the input pattern to transmit from the Lane Tx of selected lanes.
e Pattern type should be Hex numbers, and not larger than the data width selected.

¢ Internal validators dynamically check the pattern and indicate when an incorrect pattern is given as
input.
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Mode — Currently, HEX mode is supported for pattern type.

TX PLL — Indicates Lane lock onto TX PLL when Static Pattern Transmit is in progress
e Gray — Testis not in progress
e Green — Lane is locked onto TXPLL
e Red - Lane is not locked onto TXPLL

RX PLL — Indicates Lane lock onto RX PLL when Static Pattern Transmit is in progress
e Gray — Test is not in progress
e Green — Lane is locked onto RXPLL
e Red - Lane is not locked onto RXPLL

Data Width — Displays the data width of the configured lane. Can be used as reference when giving the
user pattern.

Click Start to start Static Pattern Transmit on selected lanes.
Click Stop to stop Static Pattern Transmit test on selected lanes.

Demo Mode
The following example shows the Static Pattern Transmit page in demo mode.
W7 Debug TRANSCENVER (DEMO MOOE) - o X
ConfgurabonReport | SmartBERT | LoophackModes  Stalk Pattern Transmt | Eve Morstor
i ! [attern ™ [moce [rimns [rees [oomaiwe ] |
CM1_PCle 55 O/PF_PCIE_/LANED |I\e¢'~a.“v1 L | HEX @ [ ] A bt
X M PGl 55 /PF PO ALANG! | Pt Pater - HX ® @ o
omast | == | |
) e |
Eye Monitor

You can determine signal integrity with the Eye Monitor feature. It allows you to create an eye diagram to
measure signal quality. Eye Monitoring estimates the horizontal and vertical eye-opening at the receiver
serial data sampling point and helps you select an optimum data sampling point at the receiver.

To use the Eye Monitor feature, do the following:
1. Invoke SmartDebug from Libero.
2. Click the Eye Monitor tab in the Debug TRANSCEIVER dialog box.

In the Eye Monitor page, you can select a lane and click Plot Eye to start eye monitoring for that lane. The
eye diagram displays, as shown in the following example.

Note: Ensure data transmission on Lane Rx for successful monitoring.
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LaneMame: SmartBERT _L4_0(SmartBERT IP)/LANEZ

- g
& )
=] g
-] s

3084 3

One Unit Interval

SIGMAL INTEGRITY
Q3 _LANE2 RXD P

RX_INSERTION_LOSS: 6.5dB

RX_CTLE: 3GHz_+5.5dB_2.1dB

RX_TERMINATION: 150

RX_PN_BOARD_CONMNECTION: AC_COUPLED_WITH_EXT_CAP
RX_LOSS_OF_SIGNAL_DETECTOR_LOW: PCIE

RX_LOSS_OF SIGNAL DETECTOR HIGH: PCIE

Figure 34 - Eye Monitor Example

You can move to the SmartBERT or Static Pattern Transmit page and start a SmartBERT test or Static

Pattern Transmit (using external high speed board cables), respectively, which sends traffic in Lane Rx. You

can then return to the Eye Monitor page and click Plot Eye.

Demo Mode

The following example shows the Eye Monitor page in demo mode.

W Debug TRANSCENER (DEMO MOOE)

ConfiguratonRecort | SmartBERT | LoophackModes | StabicPattemTransmt  EveMorstsr |
Tearncarver Hevarchy | Physical Locaton i "
= EM_POie 550 Ranetiame; CM1_PCle_S5_0/PF_PCIE_O/LANED

= BE,

POE D
LANED  60LANED
0 LANET

LANET
+ CM1_PCIe 550
B

DC-Offset

Ore Unit Interval

Phy Reset Pt Eye

Signal Integrity
The Signal Integrity feature in SmartDebug works with Signal Integrity in the 1/0 Editor, allowing the import

and export of .pdc files.
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The Signal Integrity pane appears in the following SmartDebug pages:
e SmartBERT
e Loopback Modes
e Static Pattern Transmit
e Eye Monitor

When you open Debug Transceiver in SmartDebug and click the SmartBERT, Loopback Modes, Static
Pattern Transmit, or Eye Monitor tab, all parameters in the Signal Integrity pane are shown as Undefined.
Only the Export All Lanes and Import All Lanes buttons are enabled. See the following example.

W7 Doty TRANSCENER - o x

Corfuannbapat  Bmart BT | Lophack Mesbes | St Pntim st | Eestonr |

e [eq-rmartra e ..I e

AR A = =
T D Ampiase R s son Lows
| = =l | === =
[y ——— T
IE3 =] |
T Trarwem Comemin Mk dedusiment (% of ODA ] | Ty
= =l | FrenaE
Polarity (P M irveridl ) A Termanation fohen
= |

PP b Bsard Eonnextion

N Lo o Sgral Detector - Lim

Lo of Sgral Detecior -sigh

al | eowl | i | Desgn Detwins o |
By Rese st smo | Expart Al Lanes | Smpunt il avws

e | o |

When a lane is selected in the SmartBERT, Loopback Modes, Static Pattern Transmit, or Eye Monitor
pages, the corresponding Signal Integrity parameters (configured in the 1/0O Editor or changed in
SmartDebug) are enabled and shown in the Signal Integrity pane. See the following example.

Corfiguwaion fepert S BIRT | Loccieck Modes | State Patfom Frarmet | Eve Monir |

S — |M,|.¢m | [patinen I" ol [Ea ity o e 5 a2 3 opr acve_opaeen]
(=[] C0N_Prie 55,0 —| LanER T e LB BT F
5 E CMILPCR 55,0 M1 PCle 55 VR 2 P VRO ANED  [Pss7 = e ——— [ ——
At —r—rrx Sl =
Bl oo CMI_PCle 35 BNEVR_ 13 0FF ICVROLIE)  [pras =] T impectance {ches ) The Sanacmsees data rate s set 9 SACHEDS fr s et
Ll s B =] | e cumenteeings nd configue o o CIN mece
T Trarest Commen Mode Adustment (% of W00} | % £TLE
£ =] | [l Pesk_+20. 38 =
Pobity (#Preversal | 2% Bt fives])
|
[srevarsez =] | = =l
0 M Board Cormecson |
[ _conmummn v T _car =
X L o Sl Dt i+ Livwr
* =1
3 Lo of Sgral Cietecize - 1gh
[t =l
|
4 i ﬂ | L gt Meaon Cutuduy '] Aech [
Py Resat | sat | : gt M Lavas | dmpert M e |
ey | | .

The selected lane instance name is displayed in the Signal Integrity group box, and the Export, Import, and
Design Defaults buttons are enabled.
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You can select options for each parameter from the drop-down for that parameter. Click Apply to set the
selected transceiver instance with the selected options.

Note: The Apply button is enabled when you make a selection for any parameter.

Corfiguraton Papert St BERT | LsophackModes | State Puttem et | Epe o | |

T | n |pasmarm [oa- reartra [rcmu Jrup g | |50l et e vom_iares |
= i FENOm1 LA T P LA T P |
B LaMED 03 LanEs PE_ACVE_ULANED ﬁ.: = Feae @ o T8 Empharss avpitusie K8 e e s |
[acems e em = ||.~ma ;]l |
T bmpuedarcs { cheme Tre Barecarver Gaia ratn s wak & 50 197000e For part | | |
I3 =] | e cument settrgn sl contgare s port in O moske |
TR B aral Common Mods Adueimerit (% of VOOA ] | sox CTRE |
[ = | =1 |||
Polety (P reveres } Rn oo (vl |
=] =1 | [ =1 (||
FoX Pt Beard Carrmctorn,
|
[o_conmrn wrm e _cap |
50 e of gl Coetmcton Lo |
F— = =1 [
Ko Lowm of Signal Daiecior -High |
= =1 ||
i
|
|
|
|
L] E— | | wort | ot [ ooy | |
Phve Remet Start 1o i Fagart & ""I"“""‘"""“I
—t_| _om |

If you change parameter options and click another lane, move to another tab, or click Import, Import All, or
Design Defaults without applying the changes, you will see the following message:

Configuration Fapart SR BRY | LocghackModes | Static Pattern Trareet | Eye Foriter |

Trarmoeses Herarchr | Propscal Lecwson | [patien Ji o | oo oty 0L pie 55 iue,_2 3 o MR _DLiee0
= [} £a_Pome 55,0 LA THD LG R P
= E CWI1_POe 550 CMY_PCle 55 VNCVR 2 3 IVPF_NCWVR IVLAMED  [PresT - T Evbunis Al X (b L
= ORI . s e
Fl e [0t w2 30 =] | [i7om =
ek CoLAN M1 PCie 55 VNCVR_2 3 IVPF_NOVR VLANE!  [PEst -] T Ingaciurce { chma g racmser Ants rits § Eat A SOOCMECE Sar e gt
Elua 00LANE — = =] | T cusmes setirgs vl condigure s port i 158 mecke
T Trarmest Comemern Plode Adpstmert {340 W004 ) | mx CTLE
[ =] | e =]
Pokarty (@M seversal) 2% Termes o lbewe)
[rveerted =l | = =1 ||
[ M Board Corneciion
[ D T T =
X L o Sl Dttt Lirwr
¥ [ =
Serrie Smprul Inegity optaser we i 2 Lowm of fugres Dwdecioe -Hgh
e oy ith b cornut K =]
[Commd | towe
| v
. ] | st gt D Dty dociy
Py Rt | san | = | Export A1 Laves | Jmport 2 tanes |
wo | O

Click Apply to apply the changes or Discard to discard the changes.
Design Defaults

Clicking the Design Defaults button loads the Signal Integrity parameter options for the selected lane
instance. These are the signal integrity settings that were selected in the Libero design flow run and reside
in the STAPL file. Design Default parameter options are applied to the device and updated in Modified
Constraints.
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Note: Modified Constraints is a list of IO constraints set on the TXP/N and RXP/N lane ports. For a selected
lane, this set is created in the SmartDebug session and is updated when a Signal Integrity parameter option
is modified and applied or an external PDC file is imported.

Confguation agort SSBRY | LoahackModes | State Pattom Tarmet | By Horiier |
Traroens Horarchy | rscalbocason. | 48 [patinn Tt o oo meomriiL PO 5 SCwe 2.3 iy w D]
=[] O PCie 55,0 LARE T P LR RID M
o ;2“5?‘5‘” CMY_PChe 55 VNCVR 2 3 O/FF_NCWVRVLANED  [PrREST -E Tx b Ascltale X (b L
w'i'c [P a5 =] | [7em =]
| i ooLane CMY_PiCle S5 VATVR_2 3 VFF VR IVLAME  [Pras? -t T Ingaciarce | ot | T Sanaceser data rute i pet S SO00Mb0s for this part
P oot = ] | e e i ot ontpr o o O moc
TX Tt Comemers ke Adprimert {34 647004 ) | x £TLE
= =] | oo =1
Folariry (7 M seversal ) 2 Termry b (o) |
|
[rreartmz =] | = =1 (||
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P EE—
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|
. | * Bt ingart [ ook |
Fny Reoet st o | Export Al Larws | 1mgort 2 dares |
weo | o

Export

Clicking the Export button exports the current selected parameter options and other physical information for
the selected lane instance to an external PDC file. A popup box prompts you to choose the location where
you want the .pdc file to be exported.

Confguaion Fapart Sme1BRY | LoogteckModes | Statc Patiom Farmet | Eve Mo |
Trarmoesens Herarchy | Prorscal Lecwson I [Patinn To o |0 meomrfCL o 55 SRCwe 33 Gy MmO
= [ PO 550 LA E_TAD P AR
=BG Paes CMY_PCle 55 DINCVR_2 3 DFF NCVR WVLAMED  [PResT = 13 bt depdbate: X o Liw
ﬁ'i'c' [P a0 =] | [i7am =l
| ik CoLAN CM1_PCie 55 VNCVE_2 3 IVPF_NOVR VLAKE!  [Prasz =] T Lgaciurce { chms g rnacmser dnts s § Eat A SOOCHEOE Sar e gt
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e 3
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The exported content will be in the form of two set_io commands, one for the TXP port and one for the RXP
port of the selected lane instance.
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Export All Lanes

Clicking the Export All Lanes button exports the current selected parameter options and other physical
information for all lane instances in the design to an external PDC file. A popup box prompts you to choose
the location where you want the .pdc file to be exported.
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Import

Clicking the Import button imports Signal Integrity parameter options and other physical information for the
selected lane from an external PDC file.

Configuraton Fapart B BRY | LooghackModes | Static Pattern Trareet | Eye Foriter |
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The Signal Integrity parameter options are applied to the device and updated in Modified Constraints.
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Import All Lanes

Clicking the Import All Lanes button imports Signal Integrity parameter options and other physical
information for all lanes from an external PDC file.

Confguraton Bport et BRT | Locciackmodes | State Patsern marmen | e morner |
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The Signal Integrity parameter options are applied to the device and updated in Modified Constraints.

Demo Mode

Signal Integrity in Demo Mode lets users experience and understand the debug activities that can be
performed with the Signal Integrity feature in SmartDebug. All debug activities except Apply are available in
Demo Mode. Fixed data is used to populate the eye plot to allow you to experience the feature.
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Optimize DFE Coefficients

The Optimize DFE Coefficients function allows you to optimize the DFE coefficients for the selected lanes. The
optimize function runs through an algorithm for each lane and programs the best available coefficients for each
selected lane for the current temperature, voltage, and data pattern conditions. After the optimization is complete, the
transceiver lanes are programmed with these coefficients for the user to continue debugging.

Note: Optimize DFE Coefficients is only supported for data rates >= 5Gbps.

For information about how to use the optimized coefficients without SmartDebug, see the PolarFire Transceiver User

Guide.
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Figure 35 - Debug TRANSCEIVER - Optimize DFE

Click Optimize DFE to open the Optimize DFE dialog. This dialog shows the lanes that are configured in the
design. See the following example.
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® ° Optimize DFE ? X

Select lanes to Optimize DFE

Quad 3 IV Lane0 ¥ Lane 1 [ Lane2 [ Lane 3

| Optimize DFE on Selected Lanes

Help Close

Figure 36 - Optimize DFE Dialog
Select the lanes on which to run Optimize DFE and click Optimize DFE on Selected Lanes.
A Tcl script runs on the selected lanes to optimize the DFE coefficients.

To use these optimized coefficients directly in the STAPL file from Libero, you need to use a generated file.
After the TCL script completes, an override file (<Design_Name>_SD_DFE.txt) is generated. This file
contains all the registers that were updated with the new coefficients.

The override file has the format <Reg. Address> <Reg. Value> and is saved in integrated flow in the
designer folder. For standalone SmartDebug, the file is saved in the directory where the contents of ddc
were extracted to when the standalone project was created.

In Libero, select the Configure Design Initialization Data and Memories tool, select the generated override
file as the override file, and generate a new STAPL file.

Note: Additional design work must be done to use the DFE feature. See the PolarFire Transceiver User
Guide for more information.

Debug uPROM

You can debug clients configured in a design and debug pPROM memory address information with the
Debug pPROM feature.

In the main SmartDebug window, click Debug uPROM.
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& SmartDebug

File View Help

ID code read from device: 2FB131CF

[ View Device Status. . ] [ Debug FPGA Aray. .

Device: | MPF300TS_ES (MPF300TS_ES) - Programmer: (S201YQST 1V (S201YQST1V)

l Debug UPROM... | [

Log

&) Errors  j, Warnings i) Info

Figure 37 - SmartDebug Window - Debug uPROM

If a uPROM memory block is used in the Libero design, the uPROM Debug dialog box appears.

€ UPROM Debug [T sl
UPROM Debug
{ User Design View \/ Direct Address View \
| Client List Start Address Number of words
! 1 (client test o 2000
| 2 client2 200 500
Read from Device

Figure 38 - WPROM Debug Dialog Box

User Design View

The User Design View tab in the uPROM Debug dialog box lists all clients configured in the design.

Selecting a client in the list enables the Read from Device button.

Clicking the Read from Device button displays a table showing the data in the location at the selected client

address. See the following example.
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The Client address is associated with Start Address and Number of 9-bit words. Therefore, the table will
contain as many locations as the number of 9-bit words.

In the example above, Number of 9-bit words is 52224, so 52224 words will be shown in the table.

Column headers are numbered 0 to F in hexadecimal format, representing 16 words in a row.

Row addresses begin with a word address associated with Start Address. For example, if the Start Address

is 0x15 (hex), the starting row has an address of 0x0010.

UPROM Debug
[ User Design View \/ Direct Address View \

Client List Start Address Number of words
1 client_test 0 2000
Bowe |
ead from Device

0 1 2 3 4 5 & 7 8 9 A B C D E F I_‘_
0200 008 ©O0OA 0OC 00E | 010 012 014 016 018 01A 062 OB4 066 074 074 074 5
0210 07A O07A O07A 080 080 O8O0 O0B6 OB 086 OBC OBC OBC 092 092 092 058
0220 088 098 0O9E O9E O O0A4 O0A4 OA4 OAA 0AA OAA DBD OBD 0BO0 OBS 0BG
0230 086 O0BC 0BC OBC OC2 OC2 oOC2 OC8 OCB OC8B OOE OCE OCE OD4 OD4 0D4
0240 ODA ODA ODA OEO OE0 OE0O OE6 OES 06 OQEC OEC ODEC OF2 OF2 OF2 OFB

=

You can hover over a cell to see its address and value, as shown in the following example.
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"€ UPROM Debug x|

UPROM Debug

{ User Design View \/” Direct Acdress Visw

| Giemtlst | SurtAddress | Number of words '
|| -

|

|

L

Read from Device

0 1 2 3 4 - 6 7 8 9 A B c D E F
;DODO NR NR MNR 003 005 006 007 008 009 O0A QOB OQOC OO0 OOE OOF
[
0010 010 011 012 01 014 15 | 016 NR NR. NR NR NR NR MNR NR MNR

Address - 0014, Value - 014 |

Direct Address View

The Direct Address View tab in the uPROM Debug dialog box provides access to uPROM memory. You can
read a part of a client or more than one client by specifying the Start Address and Number of 9-bit words.

Start Address - hexadecimal value (0 -9, A-F, upper/lower case)

Values are validated and errors are indicated by a red "STOP" icon (® ). The error message displays
when you hover over the icon.

Number of 9-bit words - positive integer value

Values are validated and errors are indicated by a red "STOP" icon (@ ). The error message displays
when you hover over the icon.

Read from Device - Disabled until valid values are entered in the fields.

Invalid or blank values are indicated by a red "STOP" icon (@ ). The error message displays when you
hover over the icon.

Note: If the word falls within the 16 words that are placed in a row, the start location and the end location are
highlighted in the row to show the starting point of the data. All preceding locations show ‘NR’ (Not Read).
See the following example.
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€ UPROM Debug o=

UPROM Debug
{ User Design View '/ Direct Address View

Start address: Ox 5

Number of 9-bit words: 20 Decimal
[Read from Device |
a 1 2 3 4 5 & r 8 9 A B C D E F

0000 NR NR, NR. MR, NR 005 006 OO7 008 Q09 OO0A QOB OQOC OQOD OQOE TJT|

0010 0w 011 012 013 014 015 0l Q17 018 MR HNR MR NR MR MR, Ml|

[ e cose )

Notes:

When one field is entered, both fields are validated to enable the Read from Device button.

& Microsemi
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If fields change after enabling Read from Device, values are validated again and Read from Device may be

disabled if invalid values are entered.

If the uPROM Debug dialog box is closed and reopened, the session is retained. The yPROM Debug

session is lost only if the main SmartDebug window is closed.
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SmartDebug Tcl Commands

SmartDebug Tcl Support

The following table lists the Tcl commands related to SmartDebug forPolarFire. Click the command to view

more information.

Table 1 - SmartDebug Tcl Commands

Command

Action

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.

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_Isram Writes a seven bit word into the specified large SRAM location.
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Command Action
Probe
uSRAM
read_usram Reads a uSRAM block from the device.
write_usram Writes a seven bit word into the specified uUSRAM location.

Transceiver

loopback_mode Applies loopback to a specified lane.
smartbert test Starts and stops a Smart BERT test and resets error counter.
static_pattern_transmit Starts and stops a Static Pattern Transmit.

Additional Commands

get _programmer_info Lists the IDs of all FlashPRO programmers connected to the machine.

uprom_read_memory Reads uPROM memory block from the device.

add_probe_insertion_point

This Tcl command adds probe points to be connected to user-specified 1/0Os 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.
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
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Arguments
-name probe_name
Specifies one or more probes to add.
-group group_name
Specifies name of the probe group.
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

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.

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.

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

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

get_programmer_info
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This command takes no arguments.

Example
set a [get_programmer_info]

load_active_probe _list

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

load_active_probe_list —file file_path

Arguments
-file file_path
The input file location.

Example
load_active_probe_list -file “./my_probes.txt”

loopback _mode

This Tcl command applies loopback to a specified lane.

loopback _mode -lane {Physical_Location} -apply -type {loopback_type}

Arguments
-lane {Physical_Location}
Specify the physical location of the lane.
-apply
Apply specified loopback to specified lane.
-type {loopback_type}
Specify the loopback type to apply.

Examples

loopback_mode -lane {Q3_LANE2} -apply -type {EQ-NearEnd}
loopback_mode -lane {Q3_LANEO} -apply -type {EQ-FarEnd}
loopback_mode -lane {QO_LANEO} -apply -type {CDRFarEnd}
loopback_mode -lane {QO_LANE1} -apply -type {NoLpbk}
loopback_mode -lane {Q1_LANE2} -apply -type {EQ-FarEnd}
loopback_mode -lane {Q1_LANEO} -apply -type {NoLpbk}
loopback_mode -lane {Q2_LANE2} -apply -type {EQ-NearEnd}
loopback_mode -lane {Q2_LANE3} -apply -type {CDRFarEnd}

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

& Microsemi
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-name probe_name

Specifies one or more probes to move.
-group group_name

Specifies name of the probe group.

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

program_probe_insertion

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

program_probe_insertion

This command takes no arguments.

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 b|h][-file file_path]

Arguments

Example

-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.

read_active_probe -group_name {busil}
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
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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.

read_Isram

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

Physical block

read_lIsram -name block name -fileName file_name

Arguments

Exceptions

Example

-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.

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

Reads the LSRAM Block Fabric_Logic_0/U2/F_0_FO0_Ul/ramtmp_ramtmp_0_0/INST_RAM1K20_IP from
the PolarFire device and writes it to the file output.txt.

read_Isram -name {Fabric_Logic_0/U2/F_0_FO_Ul/ramtmp_ramtmp_O_O/INST_RAM1K20_IP} —
fileName {output.txt}

Logical block

read_lIsram -logicalBlockName block_name -port port_name

Arguments

Example

-logicalBlockName block_name
Specifies the name for the user defined memory block.
—pOI‘t port_name
Specifies the port for the memory block selected. Can be either Port A or Port B.

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

This Tcl command reads pages present in sector 1 of SNVM memory. 221 pages can be accessed through
SmartDebug tool. This command can also read encrypted and authenticated pages.

read_snvm_memory [-deviceName device name] [-client client_name] -startpage integer_value -
endpage integer_value [-FfileName snvm_data file_name] -uskKey usk_key

Arguments
-deviceName device_name
Specifies the device to which a SNVM read is requested. This parameter is optional.
-client client_name
Specifies the client name that was configured in the design. This parameter is optional. This will be
recorded if client view is requested.
-startpage integer_value
Specifies the page value that is the beginning of the range of pages to be read.
-endpage integer_value
Specifies the page value that is the end of the pages to be read.
-fileName snvm_data_file_name
Specifies the file name to which the output will be redirected. This parameter is optional.
-uskKey usk_key
Specifies the user secret key for each page. This field can have multiple keys that will be equal to the
number of pages requested. The key must be 24 hexadecimal characters or 0. Multiple keys can be
entered by separating them with a colon (;).
If the page is plaintext, the USK value should be set to 0.
Examples
Single page read from client:
read_snvm_memory -deviceName {MPF300TS_ES} -client {client_auth_PT} -startpage {1} -endpage {1} -
uskKey {0123456789ABCDEF01234567} —fileName {output.log}
Multiple pages read from client:
read_snvm_memory -deviceName {MPF300TS_ES} -client {client_PlainText} -startpage {0} -endpage {1} -
uskKey {0:0} —fileName {output.log}
Page range read without client:
read_snvm_memory -deviceName {MPF300TS_ES} -startpage {0} -endpage {4} -uskKey {0:0:0:0:
0123456789ABCDEF01234567} —fileName {output.log}
read_usram

Tcl command; reads a uSRAM block from the device.

Physical block

read_usram [-name block_name] -fileName file_name

Arguments

-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.
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Exceptions
e Array must be programmed and active
e Security locks may disable this function
Example
Reads the uSRAM Block Fabric_Logic_0/U3/F_0_F0_Ul/ramtmp_ramtmp_0_0/INST_RAM64x12_IP from
the PolarFire device and writes it to the file sram_block_output.txt.
read_usram -name {Fabric_Logic_0/U3/F_0_FO_Ul/ramtmp_ramtmp_O_O/INST_RAM64x12_IP} —
fileName {output.txt}
Logical block

read_usram -logicalBlockName block_name -port port_name

Arguments
-logicalBlockName block_name
Specifies the name of the user defined memory block.
-port port_name
Specifies the port of the memory block selected. Can be either Port A or Port B.
Example

read_usram -logicalBlockName {Fabric_Logic_0/U3/F_0_FO U1} -port {Port A}

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.

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
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-net net_name

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

Driver of the net.

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

save active probe list

Tcl command; saves the list of active probes to a file.

save_active_probe list -file file_path

Arguments

Example

-file file_path
The output file location.

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

Example

-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.

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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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 .
-probeA probe_ name
Specifies target probe point for the probe channel A.
-probeB probe_ name
Specifies target probe point for the probe channel B.
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 MPF300TS_ES.
set_live_probe [-deviceName MPF300TS_ES] [—probeA Al2]

smartbert_test

This Tcl command is used for the following:
e Start a Smart BERT test
e Stop a Smart BERT test
e Reset error count

smartbert_test -start
This Tcl command starts a Smart BERT test with a specified pattern on a specified lane.

smartbert_test -start -pattern {pattern_type} -lane {Physical_Location}

Arguments

-start

Start the Smart BERT test.

pattern {pattern_type}

Specify the pattern type of the Smart BERT test.
-lane{Physical_Location}

Specify the physical location of the lane.
-EQ-NearEndLoopback
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Examples

Enable EQ-Near End Loopback on specified lane.

smartbert_test -start -pattern {prbs9} -lane {QO_LANE3}
smartbert_test -start -pattern {prbs23} -lane {Q3_LANE2}
smartbert_test -start -pattern {prbs7} -lane {Q3_LANE1l}
smartbert_test -start -pattern {prbs31} -lane {Q1_LANE2} -EQ-NearEndLoopback
smartbert_test -start -pattern {prbs9} -lane {Q2_LANE2} -EQ-NearEndLoopback
smartbert_test -start -pattern {prbsl5} -lane {Q2_LANE3} -EQ-NearEndLoopback

smartbert_test -stop

This Tcl command stops a Smart BERT test on a specified lane.

smartbert_test -stop -lane {Physical_Location}

Arguments

Examples

-stop

Stop the smart BERT test.

-lane {Physical_Location}

Specify the physical location of the lane.

smartbert_test -stop -lane {QO_LANEO}
smartbert_test -stop -lane {QO_LANE3}
smartbert_test -stop -lane {Q3_LANE2}
smartbert_test -stop -lane {Q3_LANE1l}
smartbert_test -stop -lane {Q1_LANE2}
smartbert_test -stop -lane {Q2_LANE2}
smartbert_test -stop -lane {Q2_LANE3}

smartbert_test -reset_counter

This Tcl command resets a lane error counter.

smartbert_test -reset_counter -lane {Physical_Location}

Arguments

Examples

-reset_counter

Reset lane error counter on hardware and cumulative error count on the Ul.
-lane {Physical_Location}

Specify the physical location of the lane.

smartbert_test -reset_counter -lane {QO_LANEO}
smartbert_test -reset_counter -lane {Q3_LANE2}
smartbert_test -reset_counter -lane {Q2_LANE3}
smartbert_test -reset_counter -lane {Q2_LANE2}

& Microsemi
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smartbert_test -reset_counter -lane {Q1_LANE2}
smartbert_test -reset_counter -lane {Q3_LANE1}

static_pattern_transmit

This Tcl command starts and stops a Static Pattern Transmit.

static_pattern_transmit -start

static_pattern_transmit -start -lane {Physical_Location} -pattern {pattern_type} -value
{user_pattern_value}

Parameters

Examples

-start

Start the Static Pattern Transmit.

-lane {Physical_Location}

Specify physical location of lane.

-pattern {pattern_type}

Specify pattern_type of Static Pattern Transmit.

-value {user_pattern_value

Specify user_pattern_value in hex if pattern_type selected is custom.

static_pattern_transmit -start -lane {QO_LANEO} -pattern {fixed}
static_pattern_transmit -start -lane {QO_LANE2} -pattern {maxrunlength} -value {}
static_pattern_transmit -start -lane {Q3_LANE2} -pattern {custom} -value {df}
static_pattern_transmit -start -lane {Q3_LANEO} -pattern {fixed} -value {}
static_pattern_transmit -start -lane {Q1_LANE1} -pattern {custom} -value {4578}
static_pattern_transmit -start -lane {Q1_LANE2} -pattern {fixed} -value {}
static_pattern_transmit -start -lane {Q2_LANE2} -pattern {maxrunlength} -value {}
static_pattern_transmit -start -lane {Q2_LANE1} -pattern {custom} -value {abcdef56}

static_pattern_transmit -stop

static_pattern_transmit -stop -lane {Physical_Location}

Parameters

Examples

-stop

Stop the Static Pattern Transmit.
-lane {Physical_Location}
Specify physical location of lane.

static_pattern_transmit -stop -lane {QO_LANEO}
static_pattern_transmit -stop -lane {QO_LANE2}
static_pattern_transmit -stop -lane {Q3_LANE2}
static_pattern_transmit -stop -lane {Q3_LANEO}
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static_pattern_transmit -stop -lane {Q1_LANE1}
static_pattern_transmit -stop -lane {Q1_LANE2}
static_pattern_transmit -stop -lane {Q2_LANE2}
static_pattern_transmit -stop -lane {Q2_LANE1}

ungroup
Tcl command; disassociates the probes as a group.

NNgroup -name group_name

Arguments
-name group_name
Name of the group.

Example
ungroup —name my_grp4

unset_live_probe

Tcl command; discontinues the debug function and clears live probe A, live probe B, or both probes
(Channel A/Channel B). An all zeros value is shown in the oscilloscope.

unset_live_probe -probeA 1 -probeB1 [-deviceName device_name]

Arguments
-probeA

Live probe Channel A.
-probeB

Live probe Channel B.
-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).

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 live probe Channel A from the device MPF300TS_ES.
unset_live_probe -probeA 1[-deviceName MPF300TS_ES]

uprom_read_memory

This Tcl command reads a uPROM memory block from the device.

read_uprom_memory —startAddress {hex_value} —words {integer_value}

75



PolarFire FPGA SmartDebug User Guide Q/ Mfcmsem’,

Power Matters.”

Arguments
-startAddress hex_value
Specifies the start address of the uPROM memory block.
-words integer_value
Specifies the number of 9-bit words.
Example

read_uprom_memory —startAddress {OxA} —words {100}

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”

Arguments
-deviceName device_name
Parameter is optional if only one device is available in the current configuration.
-name probe_name
Specifies the name for the target probe point. Cannot be a search pattern.
-value true | false hex-value | binary-value
Specifies values to be written.
True = High
False = Low
-group_name group_bus_name
Specify the group or bus name to write to complete group or bus.
-group_value "hex-value” | “binary-value”
Specify the value for the complete group or bus.

«

Hex-value format : “ <size>’h<value>”

Binary-value format: “ <size>’b<value>”
ry

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 “87hF0” <-- 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 word into the specified large SRAM location.
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Physical block

write_lIsram —name block_name] —offset offset_value —value integer_value

Arguments

-name block_name

Specifies the name for the target block.
-offset offset_value

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

Word to be written to the target location. Depending on the configuration of memory blocks, the width can
be 1, 2, 5, 10, or 20 bits.
Exceptions

e Array must be programmed and active
e The maximum value that can be written depends on the configuration of memory blocks

Security locks may disable this function

Example

write_Isram -name {Fabric_Logic_0/U2/F_0_FO_Ul/ramtmp_ramtmp_O_O/INST_RAM1K20_IP} -offset
0 -value 291

Logical block

write_Isram -logicalBlockName block_name -port port_name -offset 1 offset_value -logicalValue
hexadecimal_value

Arguments

-logicalBlockName block_name

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

Specifies the port of 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_0O_FO_Ul} -port {Port A} -offset 1 -
logicalVvalue {OOFFF}

write_usram

Tcl command; writes a 12-bit word into the specified uSRAM location.
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Physical block

write_usram —name block_name] —offset offset_value —value integer_value

Arguments

-name block_name

Specifies the name for the target block.
-offset offset_value

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

12-bit value to be written.
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 0x291 to the device PolarFire in the
Fabric_Logic_0/U3/F_0_FO0_Ul/ramtmp_ramtmp_0_0/INST_RAM64x12_IP with an offset of 0.

write_Isram -name {Fabric_Logic_0/U3/F_0_FO_Ul/ramtmp_ramtmp_O_O/INST_RAM64x12_I1P} -
offset 0 -value 291

Logical block

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

Arguments

-logicalBlockName block_name
Specifies the name of the user defined memory block.
-port port_name
Specifies the port of 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}
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Freqguently Asked Questions

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....

5| Debug FPGA Array =110
=
Live Active Probes Selection B X g Array debug date
HeserchicalView | NetistView | [[Live Probes | Actve Probes | Memory Blocks | Probe Inserton |
Fiter: [#] (= [+] [+ Save.. | I Load.. | [ Delete I Delete Al
Instance(s): add me [Type [Read Value _[Write Value
Shift_Reg_0/shft_reg[13:0] DFF 14h0001 14h
‘®oro =] 0. Fr_0/a_0:D_FF_0/aQ - . =
4 B Primitives | T
Bq Il
4 T shift_Reg_0 Delete
+ M primitves
4 T shft_reg Poll...
B shit_regl0]
B shft_reg[1] | Create Group...
B shit_regl2] —
B shit_reg[3]
B shft_regl4]
B chft_regls]
B shft_reglé]
B s regl7] Read Actve Probes Write Active Probes
B shft regls] ¢ ‘ : :
[ cose

3. Inthe Pseudo-static Signal Polling dialog box, choose a value in Polling Setup and click Start Polling.
M ] Pseudo-static signal polling me

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

e

For more information, refer to the SmartDebug for PolarFire User Guide.

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.
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3. Select the signal from the selection panel and add it to Active Probes tab.
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=

T e e e e e L R e

b URAM_0\/sd_URAM_0_URAM_ROCO/B_ADDR _net[9:0] RAMS4x13 |

=
Live/Active Probes Selection 8 x FPGA Array debug data
 —
Hierarchical View | Netist View | | UveProbes | ActveProbes | MemoryBiocks | Probe Insertion |
Filter: L IRCIRE 2K 2 Save... Delets Delete Al
Net(s): IName rype Read vaiue Joite value
Name Type "
b B_DOUT_1_c[6:0] RAME4x18
p RAME4x18
0] = | RAMS4x18
DFN1_0_Q:DFN1_0:Q Add DFF
DFN1_1_Z:DFN1_1:Q DFF

1.
2.

I count_6_0_q[5:0] DFF |
 count_6_2_0_q[7:0] DFF |
& count_7_0_q[6:0] DFF |
b count_7_2_0_q[8:0] DFF B

[ | v

L

Read Active Probes

Save Active Probes’ Data...

‘Write Active Probes

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.

i Debug FPGA Array (= & bl
Live/Active Probes Selection B X rpGA Array debug data
Hierarchical View | Netist View Live Probes | Active Probes | Memory Blocks | Probe Insertion |
| [
Fiter: search | (#] =]+ [+ [ Save: H — ] Delete Deleteal |
Net(s): add | [Name Type Read Value Write Value
{—' DFN1_0_Q:DFN1_0:Q DFF 1 0 .
Name Type - » [B_DOUT c[5:0] RAMG4x18 | 6hOE 6h9
> B_DOUT_1_c[6:0] RAMEX 18 e e
b B_DOUT_2_¢[7:0] RAME4x 18
b B_DOUT_¢[5:0] RAMG418
DFN1_0_Q:DFN1 0:Q DFF |
DFN1_1_Z:DFN1_1:Q OFF |
b URAM_0Vsd_URAM_0_URAM_ROCO/A_ADOR_net{3:0] RAMG4x18 |
b URAM_O\/sd_URAM_0_URAM_ROCO/B_ADDR_net[3:0] RAMG4x18 |
b count_6__q[5:0] DFF |
b count_6_2_0_q[7:0] DFF |
count_7_0_q[6:0] DFF |
b count_7_2_0_g[8:0] DFF i
| ‘1 L L Read Active Probes | [Save Active Probes’ Data...| || Wirite Actve Probes |
U
I

How do | perform simple SmartBERT tests?

You can perform SmartBERT tests using the Debug Transceiver option in SmartDebug.

To perform a SmartBERT test, in the SmartBERT page of the Debug Transceiver dialog box, select to run a
PRBS test on-die or off-die with EQ-NEAREND checked or unchecked. For more information, see
"SmartBERT" on page 43 .

To perform a SmartBERT test, in the Smart BERT page of the Debug Transceiver dialog box, select your
options and click Start to run a Smart BERT test on-die or off-die with EQ-NEAREND checked or
unchecked. For more information, see "SmartBERT" on page 43.
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How do | 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.
| Debug FPGA Arra

&

Memory Blocks Selection FPGA Array debug data

& X
Filter: | Search Live Probes I Active Probes | MemoryBlocks | Probe Insertion
| Select

Memory Blocks: User Design Memory Block:
Data Width:
Instance Tree = Port Used:
4 I Fabric_Logic_0 |
a @ u2

n

4 [ F_o_Fo_L
4 B ramin Add
4 Bl Provoves =
B INST_RAMIKIB_TP
/| F_10 F1 U2
> W F_11 F1 U2
> 3k F_12_F1_U2
B F_13 F1 U2

> W F_14 F1 U2
> Mk F_15 F1 U2
&/ F_16_F1 U2
> W F_17.F1 U2
> Mk F_18 F1 U2
> Bk F_19 F1 U2
> B F_1FLU2 -

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.

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

e Click Select.

e Right-click and choose Add.

e Drag the block to the Memory Blocks tab.
4. Click Read Block to read the content of the block.

5] Debug FPGA Array

Memory Blocks Selection 8 X FPGA Array debug data

Filter: Search [ Live Probes I AcweProbes'i Memory Blodks | Probe Insertion |

Memary Blocks: User Design Memory Block:  Fabric_Logic_0/U3/F_0_F0_U1

Data Width: 18-bit
|natance Nee b Port Used: PortA -
| 4 T Fabric_Logic 0 &
+ |3
1 « B FoFouL Dbl 3t Sl BT B0 Al Bl G oD B b F
‘ o ;“:Y"F-_;""W—U 0000 DDAS3 08809 DS008 14500 00010 00381 12028 00040 12080 04000 20214 02000 11080 20040 1C220 0AD20,
- imitives
B INST_RAME 18 P 0010 02700 04451 D4001 08000 05000 32500 00120 00000 00080 00420 04019 1CS00 00052 00106 0OC22 10058

| 4 | F_10F1U2

‘ = !‘r g“‘;’r“’—;:"e:”"—n—" 0020 10400 00010 10000 14044 1CO40 O810E 39425 0D990 10C14 00004 04001 10000 00100 00042 20100 08002

Ll
‘ ot FFUEW—WE“H—P 0030 DDDIE 00D 20808 000SA DOIED 28100 02883 00770 10020 04000 00000 00200 20004 22400 04006 DADSO,
4 B ramtmp_ramtmp_0_0

| 4 B Primitives

| B INST_RAMG4x18_IP -

| 4 BF_12F1 U2 Save Block Data... | Write Block

4 B ramtmp_ramtmp_0_0 .
| Hep Close |
See Also

"Memory Blocks " on page 28
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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.

Memory Blocks Selection g X FPGA Array debug data

Filter: Search Li_i'\ﬂepfobes Active Probes | Memory Blocks thelnseﬂmn

Memory Blocks: Select | User Design Memoary Block:

Data Width:
Instance Tree - Port Used:
4 I Fabric_Logic_0
4 W u2
4 |3 F_0_Fo_Ut
4 B ramin Add
4 B Prumuves
¥ INST RAMIK1B P
> #k F_10_F1_U2
&/ F_11 F1 U2
> W F_12_ F1. U2
> 3k F_13 F1 U2
B F_14 F1 U2
> B F_15_F1. U2
‘ | F_16 F1 U2
» BF F_17.F1 U2
» HFF_18 F1 U2 Read Block Save Block Data
| » M F_19 F1 U2
> 3k F_1 F1LU2 -

[

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:
¢ Click Select.
e Right-click and choose Add.
e 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.

82


https://coredocs.s3.amazonaws.com/Libero/pf_2_0_0/Tool/smartdebug_ug.pdf

PolarFire FPGA SmartDebug User Guide c Mfcrose’nl

Power Matters.”

Memory Blocks Selection & x FPGA Array debug data
Memory Blodks: User Design Memory Block:  Fabric_Logic_OAU3F _12_F1_U2
_ Data Width: 18-t
isescaloe 2
4 B Fabric_Logic 0 |
> U2 |=
P Bus | 0l 2 i it ohn S 8 ol T b 8 a9 A s B o G 0 s B B

g i-‘:{g;"&z i 0000 00083 FFFF 00102 000B8 01200 00824 00004 00304 00200 OOEOD ODOGA 20001 00060 00050 00300 00000

b B F_11F1L2 0010 000D 20410 20002 02101 D00S0 08015 020C0 0C200 00DAD 00002 0B000 10020 05004 00018 20008 08300

« MFLFILL2
= f ;”""!’J““"’—“—D 0020 0O0C 00000 00000 00034 DDOSD 02408 DO0O1 02080 20000 000D 20000 00005 02000 02012 0DCOL 00454

Primitives

T Falzm—”‘ IR 0030 02400 10001 0000L 04000 00400 00002 01201 00004 00020 0ICO0 02040 10008 07242 18102 24041 02044

> F:14:F1_uz

> B F_15 F1U2 .

» B F_16 F1U2 - = .
| F_7FIU2 Beaditad write Block

» B F_18 F1U2

: MR F 18 F1L? X

See Also

"Memory Blocks " on page 28
SmartDebug for PolarFire User Guide

How do | read the health check of the Transceiver?

You can read the transceiver health check using the following Debug Transceiver options:

1. Review the Configuration Report, which returns Tx PMA Ready, Rx PMA Ready, TxPLL status, and
RxPLL status. For the transceiver to function correctly, all four should be green. The Configuration
Report can be found in the Debug TRANSCEIVER dialog box under Configuration Report. See
"Debug Transceiver" on page 39.

1 Debug TRANSCEIVER =8 8
Configuration Repart | Smart BERT | Loopback Modes | _Static Partem Transmit | Eye Monitor |

Lanes PFXCWRO PFNCVR_L PR XCVR_Z PFNCVR_3 &
Physical Location QO_LANED Q3 LANE3 Q1 LANEZ Q2 LANEZ
T PMA Ready L] @ L3 L]
i PMA Ready L] L ] * L ]
TRPLL L] e L3 L]
R PLL L ] bd L4
Data Width 40bit Bbit 0bit 0 bt

4 LANEL
Physical Location  QO_LAMEL Q3 LANEZ QI LAMEL Q2 LANED
T PMA Ready Ll [ ] Ll L ]
[ PMA Ready L L ] L L
THPLL Ld L * L4
RXPLL [ ] [ ] e [ ]
Data Width w06t Bbit Dbt ot

4 LANEZ =
Physical Location  QO_LANEZ QI LANEL Q1LANEZ Q2 LANEI
TxPMA Ready ® [ L3 [
PR PMA Rieady ] [ ® [
TAPLL L] L ] [ ]
RXPLL L] L] L *
Data Width 40bit Bbit Dbt 0t

4 LANEZ
Physical Location  QO_LANE3 Q3 LANED Q1 LANED Q2 LANEL
T« PMA Ready °® L [ 4
R PMA Ready L] ® L L J
THRLL Ll L ] L3 Ld
RXPLL ® L L] [ ]
Dats Width H0bit Bt bt 0 =

2. Run the SmartBERT Test, with EQ-NEAR END checked or with external loopback connection from Tx
to Rx on selected lanes. This should result in O errors in the Cumulative Error Count column. See
"SmartBERT" on page 43.

83


https://coredocs.s3.amazonaws.com/Libero/pf_2_0_0/Tool/smartdebug_ug.pdf

	Table of Contents
	Introduction to SmartDebug 6
	Getting Started with SmartDebug 7
	Using SmartDebug 7
	Create Standalone SmartDebug Project 8
	Standalone SmartDebug User Interface 11
	Programming Connectivity and Interface 12
	View Device Status 16
	Debug FPGA Array 19
	Hierarchical View 19
	Netlist View 21
	Live Probes 22
	Active Probes 23
	Probe Grouping (Active Probes Only) 24
	Memory Blocks 28
	Probe Insertion (Post-Layout) 33
	Debug sNVM 36
	Debug Transceiver 39
	Debug uPROM 58
	SmartDebug Tcl Support 63
	add_probe_insertion_point 64
	add_to_probe_group 64
	create_probe_group 65
	delete_active_probe 65
	get_programmer_info 65
	load_active_probe_list 66
	loopback_mode 66
	move_to_probe_group 66
	program_probe_insertion 67
	read_active_probe 67
	read_lsram 68
	read_snvm_memory 69
	read_usram 69
	remove_from_probe_group 70
	remove_probe_insertion_point 70
	save_active_probe_list 71
	select_active_probe 71
	set_live_probe 72
	smartbert_test 72
	static_pattern_transmit 74
	ungroup 75
	unset_live_probe 75
	uprom_read_memory 75
	write_active_probe 76
	write_lsram 76
	write_usram 77
	How do I monitor a static or pseudo-static signal? 79
	How do I force a signal to a new value? 79
	How do I perform simple SmartBERT tests? 80
	How do I read LSRAM or USRAM content? 81
	How do I change the content of LSRAM or USRAM? 82
	How do I read the health check of the Transceiver? 83

	Welcome to SmartDebug
	Introduction to SmartDebug
	Use Models
	Integrated Mode
	Standalone Mode
	Demo Mode
	Standalone Mode Use Model Overview

	Supported Families, Programmers, and Operating Systems

	Getting Started with SmartDebug
	Using SmartDebug
	Demo Mode

	Create Standalone SmartDebug Project
	Import from DDC File (created from Libero)
	Construct Automatically
	Configuring a Generic Device
	Connected FlashPRO Programmers
	See Also


	SmartDebug User Interface
	Standalone SmartDebug User Interface
	Programming Connectivity and Interface
	Hover Information
	Device Chain Details
	Right-click Properties
	Debug Context Save
	Selecting Devices for Debug

	View Device Status
	IdCode
	Device Certificate
	Design Information
	Digest Information
	Device Security Settings
	Programming Information
	Demo Mode


	Debugging
	Debug FPGA Array
	Hierarchical View
	Netlist View
	Live Probes
	Live Probes in Demo Mode

	Active Probes
	Active Probes in Demo Mode

	Probe Grouping (Active Probes Only)
	Context Menu of Probe Points Added to the Active Probes UI
	Differences Between a Bus and a Probe Group

	Memory Blocks
	Memory Block Fields
	User Design Memory Block
	Data Width
	Port Used

	Read Block
	Logical Block Read
	Physical Block Read

	Write Block
	Logical Block Write
	Physical Block Write

	Unsupported Memory Blocks
	Memory Blocks in Demo Mode

	Probe Insertion (Post-Layout)
	Introduction
	Probe Insertion
	Probe Deletion
	Reverting to the Original Design

	Debug sNVM
	Client View
	Page View
	Read Operation
	Client View
	Page View

	Runtime Operations


	Debug Transceiver
	Debug Transceiver
	Demo Mode

	Configuration Report
	Transceiver Hierarchy
	SmartBERT
	SmartBERT IP
	Error Injection
	Error Count

	Demo Mode

	Loopback Modes
	Demo Mode

	Static Pattern Transmit
	Demo Mode

	Eye Monitor
	Demo Mode

	Signal Integrity
	Design Defaults
	Export
	Export All Lanes

	Import
	Import All Lanes

	Demo Mode

	Optimize DFE Coefficients

	Debug uPROM
	User Design View
	Direct Address View


	SmartDebug Tcl Commands
	SmartDebug Tcl Support
	add_probe_insertion_point
	Arguments
	Example

	add_to_probe_group
	Arguments
	Example

	create_probe_group
	Arguments
	Example

	delete_active_probe
	Arguments
	Example

	get_programmer_info
	Example

	load_active_probe_list
	Arguments
	Example

	loopback_mode
	Arguments
	Examples

	move_to_probe_group
	Arguments
	Example

	program_probe_insertion
	read_active_probe
	Arguments
	Example

	read_lsram
	Physical block
	Arguments
	Exceptions
	Example

	Logical block
	Arguments
	Example


	read_snvm_memory
	Arguments
	Examples

	read_usram
	Physical block
	Arguments
	Exceptions
	Example

	Logical block
	Arguments
	Example


	remove_from_probe_group
	Arguments
	Example

	remove_probe_insertion_point
	Arguments
	Example

	save_active_probe_list
	Arguments
	Example

	select_active_probe
	Arguments
	Example

	set_live_probe
	Arguments
	Exceptions
	Example

	smartbert_test
	smartbert_test -start
	Arguments
	Examples

	smartbert_test -stop
	Arguments
	Examples

	smartbert_test -reset_counter
	Arguments
	Examples


	static_pattern_transmit
	static_pattern_transmit -start
	Parameters
	Examples

	static_pattern_transmit -stop
	Parameters
	Examples


	ungroup
	Arguments
	Example

	unset_live_probe
	Arguments
	Exceptions
	Example

	uprom_read_memory
	Arguments
	Example

	write_active_probe
	Arguments
	Example

	write_lsram
	Physical block
	Arguments
	Exceptions
	Example

	Logical block
	Arguments
	Example


	write_usram
	Physical block
	Arguments
	Exceptions
	Example

	Logical block
	Arguments
	Example



	Frequently Asked Questions
	How do I monitor a static or pseudo-static signal?
	How do I force a signal to a new value?
	How do I perform simple SmartBERT tests?
	How do I read LSRAM or USRAM content?
	See Also

	How do I change the content of LSRAM or USRAM?
	See Also

	How do I read the health check of the Transceiver?


