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Microsemi makes no warranty, representation, or guarantee regarding the information contained
herein or the suitability of its products and services for any particular purpose, nor does
Microsemi assume any liability whatsoever arising out of the application or use of any product or
circuit. The products sold hereunder and any other products sold by Microsemi have been
subject to limited testing and should not be used in conjunction with mission-critical equipment
or applications. Any performance specifications are believed to be reliable but are not verified,
and Buyer must conduct and complete all performance and other testing of the products, alone
and together with, or installed in, any end-products. Buyer shall not rely on any data and
performance specifications or parameters provided by Microsemi. It is the Buyer’s responsibility
to independently determine suitability of any products and to test and verify the same. The
information provided by Microsemi hereunder is provided “as is, where is” and with all faults,
and the entire risk associated with such information is entirely with the Buyer. Microsemi does
not grant, explicitly or implicitly, to any party any patent rights, licenses, or any other IP rights,
whether with regard to such information itself or anything described by such information.
Information provided in this document is proprietary to Microsemi, and Microsemi reserves the
right to make any changes to the information in this document or to any products and services
at any time without notice.

About Microsemi

Microsemi Corporation (NASDAQ: MSCC) offers a comprehensive portfolio of semiconductor
and system solutions for aerospace & defense, communications, data center and industrial
markets. Products include high-performance and radiation-hardened analog mixed-signal
integrated circuits, FPGAs, SoCs and ASICs; power management products; timing and
synchronization devices and precise time solutions, setting the world's standard for time; voice
processing devices; RF solutions; discrete components; enterprise storage and communication
solutions; security technologies and scalable anti-tamper products; Ethernet solutions; Power-
over-Ethernet ICs and midspans; as well as custom design capabilities and services. Microsemi
is headquartered in Aliso Viejo, California, and has approximately 4,800 employees globally.
Learn more at www.microsemi.com.
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Welcome to SmartDebug

Introduction to SmartDebug

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 (sNVM), 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.

Use Models
SmartDebug can be run in the following modes:
¢ Integrated mode from the Libero Design Flow
e Standalone mode
e Demo mode

Integrated Mode

When run in integrated mode from Libero, SmartDebug can access all design and programming hardware
information. No extra setup step is required. In addition, the Probe Insertion feature is available in Debug FPGA
Array.

To open SmartDebug in the Libero Design Flow window, expand Debug Design and double-click SmartDebug
Design.

Standalone Mode

SmartDebug can be installed separately in the setup containing FlashPro Express and Job Manager. This
provides a lean installation that includes all the programming and debug tools to be installed in a lab environment
for debug. In this mode, SmartDebug is launched outside of the Libero Design Flow. When launched in
standalone mode, you must to go through SmartDebug project creation and import a Design Debug Data
Container (DDC) file, exported from Libero, to access all debug features in the supported devices.

Note: In standalone mode, the Probe Insertion feature is not available in FPGA Array Debug, as it requires
incremental routing to connect the user net to the specified 1/0.

Demo Mode

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

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

Note: You cannot switch between demo mode and normal mode while SmartDebug is running.
Standalone Mode Use Model Overview

In the main use model for standalone SmartDebug, the DDC file must be generated from Libero and imported into
a SmartDebug project to obtain full access to the device debug features. Alternatively, SmartDebug can be used
without a DDC file with a limited feature set.
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Supported Families, Programmers, and Operating Systems
Programming and Debug: PolarFire
Programmers: FlashPro, 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 .
See Using SmartDebug for an overview of the use flow.
You can use the debugger to:

e 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.

Create Standalone SmartDebug Project

A standalone SmartDebug project can be configured in two ways:
¢ Import DDC files exported from Libero
e Construct Automatically

From the SmartDebug main window, click Project and choose New Project. The Create SmartDebug Project
dialog box opens.
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@ Create SmartDebug Project ﬁ

MName: sdebugl

Location: C:flUsers e

Construct JTAG chain for the project

Connected programmers: [52U1\'Q5T1"-I' '” Refresh ]

@ ImportDDC File: ide_v/negedgedk/2048 18 1024 36 v/srcs/RAM_Logical View.ddc |

Design debug data wil be imported with JTAG dhain

) Construct Automatically

(] &) [ caed

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

When you select the Construct Automatically option, a debug project is created with all the devices connected
in the chain for the selected programmer. This is equivalent to Construct Chain Automatically in FlashPro.

Configuring a Generic Device

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

Standalone SmartDebug User Interface

You can start standalone SmartDebug from the Libero installation folder or from the FlashPRO installation folder.
Windows:

<Libero Installation folder>/Designer/bin/sdebug.exe

<FlashPRO Installation folder>/bin/sdebug.exe
Linux:

<Libero Installation folder>/ bin/sdebug

<FlashPRO Installation folder>/bin/sdebug

£ SmartDebug |l oE}
Project  View Tools

Log 5 x
| oo
|[8] Messages | €3 Erors iy Wamings @ 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)
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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 =&

w
R

(] & TDD ¢

Q
Q
Log

EBEm:n i Warrings i Info

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.
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Figure 4 - Programming Connectivity and Interface window — Project created using Construct Automatically
The Programming Connectivity and Interface dialog box includes the following actions:

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.

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.

Zoom In — Zoom into the scan chain block diagram.

Zoom Out — Zoom out of the scan chain block diagram.

Hover Information

The device tooltip displays the following information if you hover your cursor over a device in the scan chain block
diagram:

Name: User-specified device name. This field indicates the unique name specified by the user in the Device
Name field in Configure Device (right-click Properties).

Device: Microsemi device name.
Programming File: Programming file name.

Programming action: The programming action selected for the device in the chain when a programming
file is loaded.

IR: Device instruction length.

TCK: Maximum clock frequency in MHz to program a specific device; standalone SmartDebug uses this
information to ensure that the programmer operates at a frequency lower than the slowest device in the
chain.
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2 TDD

Libero design device

|Nar‘ne: |MPF3{}D‘{S_E
|DEl.rice: |MPF3st_Es
|File: |

|Pngramming action: |
[IR: 8
|TCk: 10000000

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

¢ 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.

10
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MPF300T_ES , : MPF300T_ES (2) oy
[MPF300T_£5) = { [MPF300T_ES) 1
2 100 i T &
!
= bl 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.
¢ Family and Die: The device can be explicitly configured from the Family, Die drop-down.
o 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).

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

e Run Programming Action

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

11
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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.

i SretOste : [C="ro%
Project  View Took Help
[y
= M &
Mormrism:m{smlmm "j
View Device Stabus.... | Debeug FPGA Amay... |
J L )
—_—————— e : T —
| Dutbusg LPRLOM. .. J Dby TRANSCEIVER..... |
Log g =
:Em.ﬁﬁrm i Wamings i Infe
prograzmer "J201YFVOTI" : FlashPro5
programmer *S201YEPVOTI® : FlashProf
programmer "S20LEPVOTT' @ FlaahFrob
The project "gS_dde_chain® is created.

Figure 5 - Selecting SmartDebug Devices

View Device Status

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.

12
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42 Device Status Report

7 =

Device Status:

Digest Informa

Device: MPF300TS_ES (MPF300TS_ES) Programmer: S201YPVOTT (S201YPVOTT) [ Save

|| éapnt |

| IDCode (read from the device) (HEX): IF8131CF
Device Certificate

Certificate is vald .

Design Information

Design Name: top
Design d1edw.m (HEX): 6EBB
Design Version: 0

ton
Fabric Digest (HEX): cbb14c3b40b3 12 192b8acf40 75565299

a036a 15e 10c2a332d4f5babdee 394 169

SHVM Digest (HEX): 55b85278 1b9995a44c939b692 4412027
2436faacafefsa 141chica842c4ble3

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 zeroization 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 dicabled.
Global key mode for user EC key is disabled.

Glabal 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
=A)gorithm Version: 1
= Programmer: FlashPro §
= Software Version: FlashPro version not available
* Programming Software: FlashPro
= 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.

IdCode

Figure 6 - Device Status Report

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.

13
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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
¢ Algorithm Version
e Programmer
e Software Version
e Programming Software
e Programming Interface Protocol
e Programming File Type

14
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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
It also includes the FPGA Hardware Breakpoint (FHB) controls, consisting of the following tabs:

e "Event Counter" on page 31
¢ "Frequency Monitor" on page 34
e "User Clock Frequencies” on page 46

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.

+ 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.

15
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Filter:[ H Search ]
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Figure 7 - Hierarchical View

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.

a AS\MIcROCHIP company
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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.

Hierarchical View | Methst View :

Fiter: m_,

Net(s): [ add
- Name Type
count_0_q[0]:count_0/g[0]-Q
count_0_q[10]:count_0/q(10]:Q
count_0_g[11]:count_0/q[11]:Q
count_0_q[12]:count_0/q[12]:Q
count_0_g[13]:count_0/q[13]:Q
count_0_q[14]:count_0/q[14):Q
count_0_q[15):count_0/q[15):Q
count_0_g[16]:count_0/q[16]:Q
count_0_q[17]:count_0/q[17]:Q
|count_0_g[18):count_0ja[18]:Q
count_0_q[19]:count_0/q[19]:Q
count_0_q[1]:count_0/a[1]:Q
count_0_q[2]:count_0/a(2]:Q
count_0_g[3]:count_0/q[3]:Q
count_0_q[4]:count_0/q[4]:Q
count_0_g[S]:count_0/a[S]:Q
count_0_q[6]:count_0/af6]:Q
count_0_q[7]:count_0/a(7]:Q

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

R NS BE SR BE AR AR BE AR BE DR BE OF BE NE AR BE AR BE

count_0_q[9]:count_0/q[9]:Q

Figure 8 - 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.
g ik = T = = = —— T — - = ©

[ =y ey gy —

Figure 9 - 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 in Demo Mode.

Active Probes

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

Lo Do Wbkt ST FRGl deay b date

T TR T Ly Proben | Ache Mobes | Mamary otk
Tter ey Bfl=lielle S Lead ket A1
ey = i Japivies Jerasvecs
] ® | RCYN_LRAL ST, DW1A I cimntind ot 1.5 | o |zonamas  |zen
& LANED_TX 1N e 9.0} | oo I
LMD WK DWTR I <1800 | [ |zrnoncas Th
. I ED
G5, DPSRAM [ 0

T Oilas_ s T G4 AR T DUt sdd T o Ix
BAT_DOHE_c 55 [FANM T _OSNT_DONE & w1

BT iraem_usateld ] oF | ™

Figure 10 - 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
e Editable field to enter data in hex or binary for a probe group or a bus

FPGA Array debug data

Live Frobes | Active Frobes | Memory Blocks

€| = | #||* Save Load Drebete Drebirte Al
Hama & [Type Faead Valug [itnce Valug
GF_DPSAAM_INIT_DAaE!_addr TGS DPSRAM_INT_OAaEe_addr g
G5 [DPSSAM NIT_OJb_blk_Z G5 _DPSRAM INIT_O/b_bik O DFE o
WIT_DOHE < G5_DPSRAM_INT_OANT_DBONEQ DFF 1 o
+ | REVR_LAKE_0/T%_DATA_IN_counter_outl19 0] | o 20hassas |1 |
« | LANED_T_CLE_R_cl19.0] OFF 20hCEQAS | 20NFFFFF |
= | LANED_RX_DATA_FFO_c[19:0] DFF 2000000 | 2ThFFFFF |
+ | A_DATA c[19.0] SPAM | 20h00000 ]'iéhrf:n'r'_l
& | G5 _DPSRAM_INIT_Oyrasn_statel 101 | DFF | 2h3 ] 2h |

Figure 11 - 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.

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

e Expand/collapse bus or probe group

e Move Up/Down the signal, bus, or probe group

e Save (Active Probes list)

e Load (already saved Active Probes list)

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:
Create Group, Add/Move signals to Group, Remove signals from Group,
Ungroup

o Reverse bit order, Change Radix for a bus or probe group

0 Read, Write, or Delete the signal or bus or probe group

o

FPGA Array debug data

| LiveProbes | ActiveProbes | MemoryBlocks | Probe Insertion

L E + | # Lave,.. I Load... Delate
amie Type Read Value [Write Value
Q_0_c:DFN1_2/U0:0 DFF i K|
Q_1_c:DAM1_1A0:Q DFF 0 [] A |
Q_2_ciDFN1_0/U0:Q DFF 0 [] =
4 (g1 _cf9:0] DFF 10°h395 10'h
q1_c[9]:count_0/q1[3]:qQ OFF 1 I |
q1_c[8]:count_0/q1[8]:Q DFF 1 3
q1_c[7:count_0/q1[7]:Q DFF 1 3|
q1_c[6]:count_0/q1[5]:Q DFF 0 ]
q1_c[S]:count_0/q1[5]:Q DFF 0 B2 |
q1_c[4):count_0fq14]:Q DFF 1 3|
q1_c[3]:count_0/q1[3]:Q DFF 0 =1
q1_c[2]:count_0/a1[2]:Q B 2 =
q1_c[1]:count_0fa1[1]:Q DFF 0 |
ql_c[0]:count_0/q1[0]:Q DFF 1 :
4 [growp1[1:0) Zhi h
q1_c[1]:count_0/q1[1]:Q DFF 0 |
ql_c[0]:count_0/q1[0]:Q DFF 1 3
4 [groupz[2:0] 3hs I
q1_c[4):count_0/q1(4]:Q DFF 1 K |
q1_c[3]:count_0/qi[3]:Q DFF 0 =1
q1_c[2]:count_0/q1[Z]:Q DFF 1 3|
Read Active Probes Save Active Probes’ Data... \Write Active Probes

Figure 12 - Active Probes Tab
e Green entries in the “Write Value” column indicate that the operation was successful.
¢ 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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q1l_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

g 1[1:0] ] 2'h1 n
1 scount_0fgql DFF ] |

4 |gl_c[%:0] Read DFF 10'h395 10
a1 cfs]:count_0ja1fs]:Q Delete DFF 1 =
q1_c[8]:count_0fq1[E]:Q DFF 1 =
q1_e[7]):count_0/a1[7]):Q Poll... OFF 1 |
a1_cfe]scount_0/a1fe]:Q Creste Group.. oF o |
a1 clsJ:cont Dai(s]:Q Add to Group.. oee__Jo :
q1_c[4]:count_0/g1[4]:Q ey DFF 1 =l
q1_c[3):count_0/q1[3]:Q P= DFF 0 =1
q1_c[2]scount_0fq1[2):Q Remove from Group OFF 1 |
a1 c[1):count_0/a1{1]:Q oFF 0 =]
a1, cfo]:count_0/q1f0]:Q DFF 1 =}

For individual signals in a bus:

e Read
e Delete
e Poll

e Create Group
e Add to Group
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q1_c[9]:count_0/q1[9]:0

1 Hao Ty 1[8]:!
gl_c[7]:coun i[7:
q1_c[6]:count_0/q1[8]:

q1_c[5]:count_0/g1[5]:
q1_c[4]:count_0/q1[4]:
q1_c[3]:count_0/q1[3]:|

q1_c[1]:count_0/q1[1]:Q

Read
Delete

Poll...
Create Group...
Add to Group...

gl cl2:count O/ o

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

For a bus:

Delete
Reverse Bit Order
Change Radix to Binary
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Poll
Create Group
R ... =

q1_c[9]:count_0/q1[5]:Q
q1_c[8]:count_0fq1[3]:Q Reverse Bit Order
ql ! 0/q1[7]: Change Radix to Binary
q1_c[6]:count_0/q1[5]:Q
q1_c[S]):count_0/q1[5):Q Poll...
191_c[4]:count_0/q1[4]:Q Create Group...
q1_c[3]:count_0/q1[3]:Q
ql_c[2]:count_0/q1[2]:Q

ql_e[1]:count_0fq1[1]:Q

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

For a probe group:

Delete

Reverse Bit Order
Change Radix to Binary
Poll

Create Group

ungroup
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.
a1_c[9)zcount_0fa1[a Delete
a1_c[8]=count_0fa1[8 Faeverse Bit Ovder
al_e[7zount_0fgi[7
a1 ef6]zcount 0jqif6
ql E['.F_I:-:mn! qull_i Boil...

< gl cf8:0]
ql soount 0q1]
gl _c[8):count /gl Ungroup
ql_c[M:count_0/q1[7]:0
_q_!_g:g-]:-:mmt Ofg L]
1a1,cls]:count_0/q1{$]:Q
g1_c[4):count_0/q1[4]:0
gl_c[3:count_0fg1[3):0
ql_c[Hmount_0fa1[20
al_e[1]=ount_0faif1]:0

Change Radix to Einary

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.

o 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.

0 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 (E), and physical blocks are shown with a P (
#I
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€ Debug FPGA Amay - n} ®
Memory Blocks Sekoton & x FPGA Array debug data
rere[ = LiveProbes | ActiveProbes  MemaryBocks | Probe Insertion |
Memaory Bodks: Select Usser Design Memory Block:
_I Data Width:
Port Used:
INEtande Trés
= B mem_mem 0 0
= B Primithoes
B INST_RAMIEX P
+ B mem_mem_0_1
+ 1B mem_mem 02
B mem_men 0_3
i | L’
_ e | _ oo |
Figure 13 - 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.
€ Debug FPGA Amay = o x
v
Memcry Blods Selection 8 X | rroa amay debug data
ot | e I LivePrebes | ActveProbes  MemoryBlods | Probe Insertion
Memory Blocks: Select User Design Memory Blodc
_I Data Width:
Port Used:
Irstance Tree
= = B omer  Add
= 8
B INST_RAMIK2_IP
= 3B mem_mam_0_1
# B mem_mem_0_2
= 1B mem_fem _0_3
4 | J
o | _ o= |
i

Figure 14 - Adding a Memory Block

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.
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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.

Data Width

If a block is logical, the depth and width is retrieved from each physical block, consolidated, and displayed. If the
block is physical, the value of "Depth X Width" is 64 X 12 for uSRAM blocks, 16384 X 1, 8192 X 2, 4096 X 5,

2048 X 10, and 1024 X 20 for LSRAM blocks.
Note: LSRAM physical block configuration of 40-bits is not supported in SmartDebug. This will be available in a
future release.

Port Used

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

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

& Debug FPGA Amay = a o
Memory Blode Selection 2 x FPGA Array debug data
Fiter: [ 2 —r UveProbes | ActwveProbes  Memory Blocks | Probe tnsertion |
Memory Blocks: Sedect J User Design Memory Block:  mem
Z - Depth X Width: 2048 X 32
Tetrre e Pert Lised: [Pert & ~]
SR me
= B mem_mem_0_0
= B Primitives
B INST_RAMIK20_IP
BB mem_mem_0_1
= BB Primitives
B INST_RAMIKI0_IP
B mem_mem 02
= BB Primitives
B INST_RAMIKN_ P
= BB mem_mem_0_3
= B Primitives 1 | |
B INST_RAMIK20_IP
Read Block
oo | _om |

Figure 15 - Memory Blocks Tab Fields for Logical Block View
The following figure shows the Memory Blocks tab fields for a physical block view.
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€ Debug FPGA Auray - u] X
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Memory Blocks Selecton &= FPGA Array debug data
ot | sexch_| UveProbes | ActveProbes  MemoryBods | Probe tnsertion |
Memory Blodks: Solact ! User Design Memary Bladks  mem mem _mam_0_0/TNST_RAM1620_[P
Depth X Width: 2048 X 10
Instance Tree |
= EF mem
= B mem_mem_0_0
£ Primitives
2 st RAMEROOP ]
B mem_mem _0_1
=
B INST_RAMIKIO_IP
B mem_mem_0_2
B Primitves
-~ B INST_RAMIKI0_IP
mem_mem 03
= B Frim 1 ]
B INST_RAMIK20_IP
Resd Block Save Bock Data. . |
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Figure 16 - Memory Blocks Tab Fields for Physical Block View

Read Block

Memory blocks can be read once they are selected. If the block name appears on the right-hand side, the Read
Block button is enabled. Click Read Block to read the memory block.

Logical Block Read

A logical block shows three fields. User Design Memory Block and Depth X 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 FPGA Amay

Memory Bocks Selection #x FPGA Amay debug doto
e swt UveProbes | Acvedrobes  MemoryBods | probe lmerten |
emory Bods: Selact User Design Mevmary Block: e
Depth X Wth: 211
rtmnes Tee Port Lised: Port & -
= T rem
= % e mem 00 50 a2 T o e | ] ol sl e
B et
B o ISP o 2FADD DFXESF| | FAE21A29 | PGEBEET | FEEFSSAA CBISE4S0 SSAGATRS 271B00BA| 257ES6D3 #568134C DXETICT TCOTIE S2IM0S MMABGHFD 1162054
mem_mam 001
s — 0010 | AAIE}4A7 301OEC AOILBEA FOBERRC BOCFAE4S SAEASALS SCEXFARA TMDAIXF 45088804 EAARFIGE MOB0FE FI6CFIED 20BE0NCH BAYES1S SADOCEEE TTE2H0
B men mem 02 1 I I
E irestoe D10 (0124777 BISIAF DASSFSER EDOLIEGS|CS41FB0G AFIBABCE DFERCERY 4+ 28410 36715108 DSBEROC ADECES2Z DSSORDIC SOFTOPCH TRIBXME ZITHELA GXIM0IE
B ST AN P ==t
= &z 000 | DAFAECSY DEDAC 154 CHE16638 AAEISTAA SHLAPEDF 5 1FDAOZS DABSAIR1 14CED QSCE LISH, BCRODA POERATO FM0IME BAAASSTE JP-40SE TNEENC DB417IS0
= S Primiives [
B reT RN P 0040 | 13006 22165368 DIAICEAN S8I2808 AEAAIC|DEDI805 | SOAS2RF1 01811140 ESS3FES AZFSCSHI CATSEDNC DAL IERCSE SESORF 2AT200| 6128417 o |

Read Bk Save Seck Dot

Cost

Figure 17 - Logical Block Read

The data shown is in Hexadecimal format. In the example figure above, data width is 32. Because each
hexadecimal character has 4 bits of information, you can see 8 characters corresponding to 32 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.
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Physical Block Read

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

€ Debug FPGA Amay - 0 ¥
Memory Biocks Sefection BX| s Arvay debugdatn
me s UreProbes | Ackvebrobes  Memoryfieds | frobe buerton |
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B DSTRAMKD P wio| wr | x| x| 3 | 2 o | won | ¥ | m | = | w | | ®m | e | x| o
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ResdBodk | SwelockData..| Witk Bodk

Figure 18 - Physical Block Read
Write Block

Logical Block Write

A memory block write can be done on each location individually. A logical block shows each location of width. The
written format is hexadecimal numbers from O 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 pop-up message showing the
range of allowed values.
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" B 0 ] [ I ] [ (e e e e (e e e e e e e B |
= 1B Primtes |
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= mem_mem 1 1 L 3 L : { 4 L L L ! 1 ! L
‘S)WWD"&J? 0000 |AAIEZ4ET FRAFFFFF BDJ12BEA FOBEBBC BOCFEE4D SAEASASS SSEXFSEA JADEDCF 49088804 E4ABFI0E MDENE FI6CF3BD 20EENX(B S83F6516 SSDOCEEE TE25B6)
r ? B M::‘f;z 0000 |O12A7779 B281438F DBSSFSER EDOLIES) CSAIFBOE AFIBABCO DFEBCEE] 424410 5716108 DRBEESDC ADECES22 D3SDEDIC SOFPONCE TBSBIME 137288 1A £2(DA0IE
¥ DT Awsc P | | | | | 1 ] | I | | ] | ] | ]
= B mem mem 0% 0000 | DEFEECSY OEDACISA CHEIEEE QAESTAS 38 IBFEDF & FDGOZS DEBFE 1 O14CEDME GACC IR JABCECOS FOEBA™ FDME BAMASTE FAFBE JFEINC DB4YHS)
= B Prmtves | | | ] i |
B DT AN B 00 | SE43006C| 22143158 DIAICEADSIDZE08 ALPAGTE DEPDINH SONSZEF ka1 D ESAITFRD AXFICHD1 CATSADTC DIAUASTD| LEFICSE SE09-E0F MATRLD GFEHLT 4|
Fised Bodk SmMDah...i Weite Bock
| |

Figure 19 - Logical Block Write
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Physical Block Write

Physical blocks have a fixed width of 129 bits for u>SRAM and the maximum value that can be written in
hexadecimal format is FFF. Similarly, for LSRAM blocks, a range of values are possible (1, 2, 5, 10, and 20) and
the maximum values can be 1, 3, 1F, 3FF, and FFFFF, respectively. 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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Figure 20 - Physical Block Write

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.

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 21 - 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 Array =8 &8

5]

Probe Insertion Data Selection & x

FPGA Array debug data

Herarchical View | Netist View | ) | LiveProbes | ActiveProbes | MemoryBiocks | Probe Insertion
Filters [ seach | Delete Delete Al

|anp2_0 ¥ ANDZ_D/U0:Y Unassigned ™ |Probe_lnsertd

Z

TITLLT
SEf

1
‘;;El

]
]

Figure 22 - Probe Insertion Tab

In the left pane of the Probe Insertion tab, all available Probe Points are listed in instance level hierarchy in
the Hierarchical View. All Probe Names are shown with the Name and Type in the Netlist View.

3. Select probe points from the Hierarchical View or Netlist View, right-click and choose Add to add them to the
Active Probes Ul. You can also add the selected probe points by clicking the Add button. The probes list
can be filtered with the Filter box.
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Each entry has a Net and Driver name which identifies that probe point.

The selected net(s) appear in the Probes table in the Probe Insertion tab, as shown in the figure below.
SmartDebug automatically generates the Port Name for the probe. You can change the Port Name from the
default if desired.

Assign a package pin to the probe using the drop-down list in the Package Pin column. You can assign the

probe to any unused package pin (spare 1/O).
=

=

Probe Insertion Data Selection B % FpGA Aray debug dats
Herarchical View | Netist View LiveProbes | ActiveProbes | MemoryBlocks | Probe Insertion

Filter: | Search . Delete All

Instance s): [ add

Instance Tree

4 I count_ 0

MNet Diver Package Pin Port Name
3
q_c[0] count_0/q[0]:Q |HS * | Probe_Insertd
J

I Primitves a1 count_0/q[1]:Q HE - |Testz
| AnD2 0 . -

B 0 kot a.<l3] count_ofal3):Q |3 = |Probe_nsertz
B FCCCo E—

1B MUX_SEL

=/ Mz

i Reset

i stop

B UNAG_0

i User QK

« TF Primitives
B q
» B q_RNO
B qay
» B s

Insert probe(s) and program the device | Run

Figure 23 - Debug FPGA Array > Probe Insertion > Add Probe

Click Run.
This triggers Place and Route in incremental mode, and the selected probe nets are routed to the selected
package pin. After incremental Place and Route, Libero automatically reprograms the device with the added

probes.
The log window shows the status of the Probe Insertion run.

Probe Deletion
To delete a probe, select the probe and click Delete. To delete all probes, click Delete All.

Note: Deleting probes from the probes list without clicking Run does not automatically remove the probes from
the design.

Reverting to the Original Design

To revert to the original design after you have finished debugging:

1.
2.
3.

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

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

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

window.
1] Debug FPGA Array T - L'EJE"W
Live/Active Probes Selection B X Fpga Aray debug data
Hierarchical View | Netist View | [ tive Probes [ active Probes | MemoryBlocks | Probe Insertion |
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Figure 24 - Event Counter Tab/UI

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

¢ Click Activate Event Counter and then assign a signal to Live Probe Channel A.

31



PolarFire FPGA SmartDebug User Guide

& Microsemi

a AZ\MicrocHIP company

T O Ay — e — i

=

LivejActsve Probes Ssiecton & x

Herarchical View | pietien view |
Firs

Instarce(sl:

[+ 2 s

o I edi_1)

o B sd1 3

| IR counter_tep O
A counter_top_I\

| o 3B oounter Son 7\ =

Edge Selected:  Rising

PRAPPY e
Total lvents: 0

Signal : mdl_T\icounter_top i Vo _ent[ 154 _counter

| Event Counter | Prequency Monfor | User Clock Frequences |

llilmurmm ® | Reset >

FRGA, Amay debug dats

| Wnerrbes | ActveProbes | MemoryBode | Prebe esrtion

e ) |

Msme
scll_I\counker o 0V _ont{195]_counter Jreg_counterfS] net_lLisd1_2Viounter_teo VG ont{1S

scdl_Z\feounser_top_0g_ent{198)_couniteryreg_counterfS)_nes_Lisd1_Jycounter_top O {15
sd]_2\eounter_top 0V ent{197)_couriteryreg_counterS] nes_Lisd1_2\counter_top OWg {15
sdl_2\feounter_top_0g_ent{198)_couniteryreg_counter(S)_nes_Lisd1_Z\counter_ton O ont{15
=d]_T\counter_top 0Wg_ent195)_couniter\reg_counberS) nes_Lied] 2\counter_top OWg {15

Assignte Chasnel A b =

sdl_2\counter_top 0 ent{192)_counter reg_counterS) net_Lisd]_2\eounter_top OWg {15
sl_2\feounter_tnp_0g_ent{191)_counter yreg_counterS)_nes_Lied]_Zycounter_top Ol ont{1s
sdl_2\eounter_top 0 ent{190) counter reg_counterS) net_Lisd1 2\counter_top OWg oIS
sdl_2\feounter_tnp_0yp_ent{ 155 _counteryreg_counter(S)_nes_Lisd1_2\counter_top_0ig_ont{12
sl _Z\counter_tog 0y _cnt{ 383)_counter\Jreg_counter{] net_Lisd1_Ticounter_top OV ont{1f

4| " | "

Asmion to Charnel & | -5 wdl_Fjeounter_top_0ijp _ort[ 194)_courterireg_counter [5]_net_Lsdl o

(o e | >

y

1

e ]

Figure 25 - Activating the Event Counter

e Assign a signal to Probe Channel A and then

click Activate Event Counter.
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Figure 26 - Activating the Event Counter - Assign Probe Channel
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Running the Event Counter

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

Signal.
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Figure 27 - Running the Event Counter

Stopping the Event Counter

The only button enabled when Event Counter is running is the “Stop” button. Click button to stop counting. A red
LED is shown to indicates the Event Counter has stopped. FPGA Array debug data and the control tabs in the
Event Counter panel are enabled when Event Counter is not running.
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Figure 28 - Stopping the Event Counter

Note: When a DC signal (signal tied to logic ‘0’) is assigned to Live Probe Channel A, or if there are no transitions
on the signal assigned to Live Probe Channel A with initial state ‘0’, the Event Counter value is updated as ‘1’
when the counter is stopped. This is a limitation of the FHB IP, and will be fixed in upcoming releases.

See Also
"Frequency Monitor" on page 34
"User Clock Frequencies" on page 46

Frequency Monitor

The Frequency Monitor calculates the frequency of any signal in the design that can be assigned to Live Probe
channel A. The Frequency Monitor must be activated before or after the signal is assigned to Live Probe Channel
A. You can enter the time to monitor the signal. The accuracy of results increases as the monitor time increases.
The unit of measurement is displayed in Megahertz (MHz). During the run, progress is displayed in the pane.

34



& Microsemi

a AZ\MicrocHIP company

PolarFire FPGA SmartDebug User Guide

. .
" W Debug FPGA Array o)
=
Live /Active Probes Selection

FPGA Array debug data

[ Live robes [ ActiveProbes | Memory Blocks | Probe Insertion |

a8 x
Ee Delete Delete Al
| Name Type
5 |A_DOUT_0_c[B]:URAM_3\fsd_URAM_3 URAM_ROC4/INST_RAME4x18_IP:A_DOUT[D] RAMG4x 18
E_: A_DOUT_0_c[7]:URAM_3\sd_URAM_3_URAM_ROC3/INST_RAMG4x18_IP:A_DOUT[1] RAMG4x 18
A_DOUT_0_c[6]:URAM_3\/sd_URAM_3_URAM_ROC3/INST_RAMG4x18_IP:A_DOUT[0] RAMG4x 18

A_DOUT_0_c[5]:URAM_3Vsd_URAM_3_URAM_R

fINST_RAME4x18_IP:A_DOUT[1]|  RAMG4x18

ST_RAME4x18_IP:A DOUT[0) | RAMG4x13

[ Event Counter/Frequency Monitor | A_DOUT_0_cl4]:URAM_3\/sd_URAM _3_URAM

A_DOUT_0_c[3):URAM_3\/sd_URAM_3 URAM_ROC1/INST RAMG4x18_IP:A_DOUT[1]) RAMG4x18
A_DOUT_0_c[2]:URAM_3\/sd_URAM_3_URAM_ROC 1/INST_RAME4x18_IP:A_DOUT[0) RAMG4x 18
Monitor time (s): 5 -
A_DOUT_0_c[1]:URAM_3Vsd_URAM_3_URAM_ROCO/INST_RAMG4x18_IP:A_DOUT[1] RAMG4x18
Frequency (MHz): 0
Signal : A_DOUT _0_<[3]:LRAM_3\/sd_LRAM_3_URAM_ROCH/INST RAI A_DOUT_0_c[0]:URAM_3V/sd_URAM_3 URAM_ROCO/INST_RAME4x18_IP:A_DOUT[D) RAMG4x 13
| |« ] v
| Assign to Channel A
Assign to ChannelB | ->
b Unassign Channels
h Event Counter | Frequency Monitor | User Clock Frequencies
E
[

Figure 29 - Frequency Monitor Tab/Ul

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

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

¢ Click Activate Frequency Monitor, and then click the Live Probe tab and assign a signal to Channel A
(Channel B is not configured for spatial debug operations).
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Figure 30 - Activating the Frequency Monitor - Assign a Signal

Click the Live Probe tab and assign a signal to Channel A, and then click the Frequency Monitor tab and
check the Activate Frequency Monitor checkbox.
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Figure 31 - Activating the Frequency Monitor

Running the Frequency Monitor

The Frequency Monitor runs automatically, and is indicated by a green LED. While it is running, FPGA Array
debug data and the control tabs in the panel are disabled. A progress bar shows the monitor time progress when
it is 1 second and above (as shown in the following figure). The Reset button is also disabled during the run.
When a signal is assigned, the signal name appears next to Signal.
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Figure 32 - Running the Frequency Monitor

Stopping the Frequency Monitor

The Frequency Monitor stops when the specified monitor time has elapsed. This is indicated by a red LED. The
result appears next to Frequency. The window and the tabs on the control panel are enabled. The Reset button is
also enabled to reset the Frequency to O to start over the next iteration. The progress bar is hidden when the
Frequency Monitor stops.
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Figure 33 - Stopping the Frequency Monitor

See Also
"Event Counter" on page 31
"User Clock Frequencies" on page 46

FPGA Hardware Breakpoint Auto Instantiation

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

To enable this option, select the Enable FHB Auto Instantiation check box in the Design flow tab of the Project
Settings dialog box (Libero > File > Project Settings). See the example figure that follows.
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Figure 34 - Enable FHB Auto Instantiation in Project Settings Dialog Box: Design flow Tab

FPGA Hardware Breakpoint (FHB) controls appear in the Debug FPGA Array dialog box when there is an auto-
instantiated FHB instance in the design. See the example figure that follows.
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Figure 35 - FPGA Hardware Breakpoint (FHB) Controls

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

>
and all available clock domains are listed. The Halt (Pause) n , Play , and Step buttons are
associated for that clock domain. If you switch between clock domains in this mode, previous clock domain
settings are not retained.

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

The Trigger Signal is shown as Not Connected until a live probe is assigned. See the example figure that follows.
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When a probe is assigned to Live Probe PROBE_A, the Trigger Signal updates.

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

Delay is not applied to a forced Halt. See the example figure that follows.
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When a live probe connection is made and you click Arm Trigger, FPGA Hardware Breakpoint functionality is
disabled until the trigger is disarmed automatically or the design is force halted.
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Trigger Input
You can use the trigger input signal if you want an event in the DUT to trigger the FHB IP (for example, a
particular state in the FSM or counter value, and so on) when this signal is asserted. If the trigger signal is already
asserted (or HIGH) at the time of arming the FHB, the DUT is halted immediately.
Force Halt/Play/Step is done using the FPGA Hardware Breakpoint controls (see the example figure that follows).
Once the clock domain is halted, you can either force Play the clock domain or Step the clock domain by 1 clock
cycle.
You can save the waveform view of the selected active probes using Export Waveform by specifying the number
of clock cycles to capture. The waveform is saved to a .vcd file.
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FPGA Hardware Breakpoint Operations

Live Probe Halt

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

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

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

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

Note: Live Probe Halt can be delayed for a maximum of 255 clock cycles.
The actual delay realized on hardware is calculated by the following equation:
Actual delay cycles on hardware =

#Delay clock cycles before halt mentioned in smartdebug * (DUT clock frequency/FHB
clock frequency)

FHB clock frequency is device specific:
PolarFire: 160MHz
See Assumptions and Limitations for more information.

Force Halt

You can force halt a selected clock domain or all clock domains based on mode selection without having to wait
for a trigger from a live probe signal. Click the Halt button in the FPGA Hardware Breakpoint (FHB) controls.
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In Operate on Selected Clock Domain mode, the state of the Halt button is updated based on the state of the
clock domain selected.

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

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

accordingly.

Play
Once the clock domain is in a halted state (live probe halt or force halt), you can click Play in the FPGA Hardware
Breakpoint controls. This resumes the clock domain from the halted state.
In Operate on all Clock Domains mode, each clock domain runs sequentially in the order shown in the Select
Clock Domain combo box.

Step

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

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

Waveform Capture

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

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

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

Assumptions and Limitations

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

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

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

e EDIF using constraints flow is not supported.

e Live Probe triggering occurs on the Positive Edge only.

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

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

e FHB performance can only be characterized against the clock which it is running at (i.e. 160MHz).

o Ifthe DUT clock is running at or less than 160MHz, the DUT clock will halt within one clock cycle
(1 or less).

o For frequencies higher than 160MHz, the point at which the DUT halts cannot be guaranteed.
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User Clock Frequencies

The User Clock Frequencies tab shows the frequencies that have been configured from the FCCC block. If
assigned, live probe channels are temporarily unassigned, and reassigned after user clock frequencies have been
calculated. The Refresh button recalculates frequencies if clocks have been changed.
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Figure 36 - User Clock Frequencies Tab/Ul
See Also

"Event Counter” on page 31
"Frequency Monitor" on page 34

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

figures.
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Figure 37 - Client View - expanded list
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Figure 38 - Client View - Memory

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.
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Figure 41 - 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.

¢ 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.

Demo Mode

Debug sNVM is supported in Demo Mode. The Client View and Page View are supported. Data from device
initialization and configurators is shown in the Client View and User Design View.

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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Figure 42 - SmartDebug Window - Debug TRANSCEIVER
This opens the Debug TRANSCEIVER dialog box, which is shown in the following example.
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Figure 43 - Debug Transceiver Dialog Box

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

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

e Loopback Modes
e Static Pattern Transmit
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e Eye Monitor

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 TRANSCEIVER

Configuration Report | SmartBERT | LoopbackModes | Static Pattern Transmit | Eye Monitor |

Lanes PFE_XCVR_QO_L2 L3 PFXCVR_Q1 1213 PFXCVWR_Q21213 PF_XCVR_Q3121L3

4 LANED
Physical Location QO_LAMNE2 Q1_LAME2 Q2_LAMNE2 Q3_LANE2
Tx PMA Ready @ & @ @
Rx PMA Ready @ & S @
TX PLL & [ ] & @
RX PLL @ @ @ o]
RX CDR PLL o ® @ ®
Data Width 20 bit 20 bit 20 bit 40 bit
4 LANE1
Physical Location Q0_LAME3 Q1 _LAME3 Q2 _LAME3 Q3 _LAME3
Tx PMA Ready @ @ @ &
Rx PMA Ready @ [ & &
TX PLL @ [ @ @
RX PLL & & & &
RX CDR PLL & @ & &
Data Width 20 bit 20 bit 20 bit 40 bit

Figure 44 - Debug TRANSCEIVER - Configuration Report

The Configuration Report shows the physical location, status/health, and data width for all lanes of all the quads
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.
TX PLL - Indicates if the lane is locked onto TX PLL.

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

RX CDR PLL - Indicates if the lane is locked onto the incoming data..

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.
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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 54, "Loopback Modes" on page 57,
"Static Pattern Transmit" on page 58, and "Eye Monitor" on page 59.

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 PFXCVR O
+| Lane 0
+ Lanel
[ ] Lane 2
Lane 3 [
4 PF_XCVR1
J Lane(
¥ Lanel
Lane 2
Lane 3
4 PF_XCVR_2
v] Lane0
+ Lanel
Lane 2
| Lane 3
4 PF_XCVR_3
| Lane0
| Lanel
| Lane 2

Lane 3

Figure 45 - Transceiver Hierarchy Lane Selection Example - SmartBERT, Loopback Modes, Static Pattern Transmit Pages
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In the Eye Monitor page, eye monitoring is done one lane at a time, as shown in the following example.

SmartBERT

Transcener
4 PF_XCVRO
Lane0
Lanel
Lane 2
Lane 3
4 PF_XCVR_1
Lane(
Lanel
Lane 2
Lane 3
4 PF_XCVR_2
Lane0
Lanel
Lane 2
Lane 3
+ PF_XCWVR_3

Figure 46 - Transceiver Hierarchy Lane Selection Example - Eye Monitor Page

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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ConfpratonReport | SmactBERT | LosphwckMedes | StabcPatiem Transmit | Eye Monit
a Pateern EQ-MewEnd TUPLL RXPLL LoktsDaty  CumuistveBrerCeunt  Datafate (Ghs) BN Ever Couter Eveer [jection

PF_XCWR_QO L2 LI/LANED . e o @ NA 2125 Na Rewet
FF_XCWR_Q0 L2 LI/LANEL - e o o HA s A Reser
FF_NCVR_QI_L2_L3/LANED e o @ 0 5 S00e-11 Resel
PEACR.QZ L2113 FF_XCVR_Q1_LZ_LI/LANEL - e @ L] 0 5 500e-11 Resel
= et FFICVR_QZ_LZ_L3/LANED e o @ N& 615 o Reset
PF_NCWR_Q2_L2_LI/LANEL L ] [ ] L] 0 635 400e-11 Beset

.
PE_NCWR Q3 L2 L3/LANED [ ] L] L] 0 18 25011 et

.
PF_NCWR_Q3 L2 L3/LANEL [ ] L ] L ] ] i 250e-11 fievet

Figure 47 - Debug TRANSCEIVER - SmartBERT
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.

Edit the signal integrity option of any lane by selecting the lane in the PRBS tree and modifying the option in the
Signal Integrity group box.

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

#1 Transceiver Debug 25

i Cannot close, debug activity is in progress.

b, ",

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

SmartBERT IP

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.

CondparatonRepert | SmartBERT | LosphackMedes | StabcPamtem Tansmt | Eye Moo
a Patserrs EQ-MewEnd TEPL RUPL LockeoDats  CumisbveBrerCount DotaPate (Thps) EER BwerCourter  Ervor Injection

PE_XCWR_QO_L2_L3/LANED - e o @ ™ 2125 A Reset

a
PF_XCWR_QO L2 L3/LANEL . L] L L HA 325 A Beset

a
PF_ACVR_QI_L2_L3/LANED . e o @ 0 5 soell [ Reset
PFACVR Q302,13 BF_CVR_QI_LZ_L3/LANEL - e o @ 0 5 So0ell [ Reset
o munBER a1l PF_XCWR_Q2 L2 LI/LANED - [ ] [ ] L A [ 31 HA Reset
PF_OCWR_Q2_L3_LILANEL - L] [ ] L] ] [+ 400e-11 Geset

-
PE_NCWR_Q3 L2 LI/LANED L] L] L] o 10 1%ell | Resst

a
PE_NCWR Q3 L2 L3/LANEL > L] L] L] L] 0 25011 [l

You can select patterns for the added lane(s) from a drop-down list. See the following example.

56



& Microsemi

a AS\MIcROCHIP company

PolarFire FPGA SmartDebug User Guide

| Stanc Patnen Savamt | e sorae

Patten DQtewbnd TNRL RNAL LockwDeis  CumdstveBrorCount  DatsiutefGips) SR Do Gt Bror bpecton
s BIRT 00,10 DrlmpnBIRT P/LANID | PRELINImardRT ) w [ [ 1124 " ese
SmarBERT 00 L1 OmantBERT FILANED  |PRESIM(SmarseRT ) = Enable Y 1 na Eraet
SmanBERT 1 L0 OSmanBERT FILANED | PROGImarSERT F) = trutie ] s aste1r [ Ae
SmanBERT QL L1 (fSmanBERT PILANED  PRIGHSmariNRT F) ~ Erabie o $ A 3%e12 Rt
Q.
* ] SenanERT, Q010 SUimaniiERT W) SmanBERT Q2 L0 OfimanEERT FI/LANE) | PREGINGmarieRT ] = Eratie ] [¥.] iskelr [ Reset
) o
@ [ SenanBERT Q0 L1 OCimatBERT IF)
4 LaNED ®. SmanBERT Q2 L1 OCCmanBERT PULANGD  PRESNSmarSERT M) v Erabie A s L) et

& [ SemanBERT_G1 L0 Bilemari8ERT IP)

SmartBURT G040 OrSmardBIT FILANIE

i
i

SmantBERT_Q3 L1 OSmanBERT BLANED

AN o
¥| SmanBERT Q3 L1 VieanSERT IF)
¥ LANER @

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.

=7 Db TRANSEEVER

Smart BERT St Patoers Faruest | Eye Montor
“ Fattem EQ-tewtnd THFL RXPL  LockwDets  Cumuladve Bmor Count Oeca Rate (ps)  BER. Emar Counter Evor ingecaan

.
SmantHRT_Q0_L8 SSmarsBERT IP)/LANED - - o e e o tTH [ Reset
SmanBERT Q0 L1 OCSmartBERT IF)/LANED L L ] L ] L ] Ha us NA Repet
SrmartBERT QLU SmartBERT I2)/LANED - “w e e ® o 5 23gety [ Reset Sepect Ener
SmanBERT_QL LI SiSmactBERT IP)/LANED - ¢« o @ o s 286e11 [ et et trer
SmanBERT Q2 L3 SSmanBERT IP)LAND e o o ] 625 2rhell Reset | mpeciEmor
SmanBERT G2 L1 HSmanBERT IP)/LANED mTw) - e o e na 625 e st

.
SmanBERT Q3 L0 SSmartBERT IP)LANED L L L] L] o w 14311 Reset Ingect Emor
SmanBERT_Q3_LI OSmartBERT IF)/LANED = L] L] ® o w Ld3e11 Rt Irgect Bror

F

SerantBERT. Q3,11 DSmantBERT )

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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] Debug TRANSCEIVER =@
| Configuration Repart | SmartBERT | LoopbackModes | Stabc Pattem Transmt | EyeMonitor |
| Teansceiver Merarchy  PhysicalLocaion E] PFXCVRL/LANED (0 EQHEAR END () EQFAREND @) CORFAREND (D) NoLoophack
e PF_{C‘\’F_D PFXCVRI/LANEZ ) EQHEAREND @ EQFAREND () CORFAREND () NoLoopbock
[ LansD Q0_LANED - po ey
A L @_LANEL PEXCVRO/LANE? 0 EQHEAREND ) EQFAAREND ) CORFAREND @ NoLoopback
] Lang: Q0_LANE2 PF_XCVR IVLANED & EQHEAREND O EQFAREND (O CORFAREND () o Loophack
[ Lanes QO_LANES
4 PFXCVR
[7] Laneo Q3 LANES
[ Lane Q3 LANE2
4] LANE2 QB_LANEL
[ anes Q3_LANED
4 PFXCVR_Z
[ Laneo QL_LANES
£ wna QL_LANEL
O wame QL_LANE2
0 anes Q1_LANED
4 PFXCVR2
[ Lanio Q2_LANE2
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] Lanes Q2_LANEL
s Help o= )

Figure 48 - Debug TRANSCEIVER - Loopback Modes

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 Gbps.

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

_ ” ) Selected Loopback Modes are not applied.
¥ Are you sure you want to leave this page?

Yes | [ No

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

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.
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L1 Debug TRANSCEVER

Configrston Report | Smaet BERT | LospbadcMedes | Static Pattern Transmt | EyeMeniltee

il PRIET Nkt Mnde TEPLL RXPAL

.

PF_XCVR_Q0_LZ_ L3/LANED i HEX @ L ]
.

PF_XCVR_Q0_L2_L3/LAMEL ¥ th Pai HEX @ L ]
A PF_XCVR_GL_LI L3/LANED HEX L]
= PECVR QTL2 I PE_MCVE G1_L2 L3LANEL 1 HEX @ [ ]
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PF_ICVR (3 _L2_L3/LAMED . 10301 HEX @ [ ]

PF_JCVR_(Q3_L2_L3/LAMEL t fof | HEX @ [ ]

Figure 49 - Debug TRANSCEIVER - Static Pattern Transmit
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.
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 — Test is 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
Click Start to start Static Pattern Transmit on selected lanes.
Click Stop to stop Static Pattern Transmit test on selected lanes.

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 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.
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Select Eye Output

The Select Eye Output drop-down is enabled when an Eye Plot log file is browsed and loaded in the Eye Monitor
page. Click Browse File to load the Eye Plot output files.

The drop-down list includes all eye outputs logged in the file, as shown in the example figure below. If the loaded
Design Initiated Eye Plot log file does not contain any eye output, it is disabled.

et Mgt Do MNT gl Mades Wik Peles Papd e Mosae
o ——ty |

LAnED

[FF

S Pt Cper feane vy Dt

e il Lo gt i Lt

Figure 50 - Eye Monitor Page (Select Eye Output drop-down shown)

After selecting Eye output from the Select Eye Output drop-down, click Plot Eye to start eye monitoring for the
lane. The Eye diagram displays, as shown in the following example.

Note that the TagName for the selected eye output is shown above the eye diagram.
Note: Ensure data transmission on Lane Rx for successful monitoring.
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Figure 51 - Eye Monitor Example

Eye Scan Mode

Eye Monitor can be run in two modes: Normal or Infinite Persistent. Choose the desired mode in the Eye Scan

Mode drop-down.

Normal Mode

In Normal mode, Plot Eye performs single eye scanning and displays the Eye Diagram in the GUI. See the

following example figure.

Configuration Repoet  Smart BERT Locpback Modes  Statc Pattern Transma Eye Monitor

LaneName: SmartBERT_L4_{SmartBERT IP)/LANED

Transceiver taerarthy o
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[Laneo a
LANED al
LANE2 a i
LANE3 a
s0my
e
tinv
|
~30my
-60my
B0V
Eye ScanMode: thormal -
Eye Output Beewsa Fla
Piet Epe Cear
I |= >
; P Reset Power off Eye Monkor | Bxport
|
|| e

Figure 52 - Eye Scan Mode - Normal
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Infinite Persistent Mode
When Infinite Persistent mode is selected, the Plot Eye button changes to Start Plot Eye. Click Start Plot Eye to

start Infinite Persistent eye monitoring. See the following example figure.

B Debug TRANSCEIVER - o =
Configuration Rapert  Smart BERT  Locpback Modes  Saatc Patsern Transmat  Eye Mondtor
Transcenver Merarchy ma “
~ SmantBERTL4_ O(SmartBERT IF) |
LANED L=}
LANE1 [+
LANEZ Qi
LANE3 Q
Eye 5¢on Mode: Infirite Parsstent =,
Select Eye Mosk: [PCle v ApplyMask | Cloar Mask
et Eye Cutpul Browse Fia
Wadth: ul Heght: e
Start Plot Eye Cea
< »
Py Raset Poswnr off By Monsor Export
L] Close

Figure 53 - Infinite Persistent Mode - Start Plot Eye
The Start Plot Eye button changes to Stop Plot Eye and the infinite scanning and cumulation process begins. In
every iteration, the eye is cumulated with all previous eyes to make a single “cumulative eye”. This cumulative eye
is displayed with a color scheme in the GUI, as shown in the following example figure. The completed iteration
number and the cumulative BER is updated and displayed after every iteration, along with the cumulative eye. To
stop cumulative eye monitoring, click Stop Plot Eye. The process halts after the current iteration completes.

Configurabion Raport Smart BERT Loopback Modes Seatic Pattern Transmit Eye Monitor
Tranaceer Hersrchy m o - ; i
v SmanBERT_L4_0{SmarBERT 17} | LaneMame: SmartBERT_L4_0{SmanBERT [P)LANED
LANED (+¥)
LANE1 [+¥)
LANE2 i 64395
LANE3 [+¥) SB50
- 52686
45832 21
" B aoml
g — 351
¥ — 29270 ﬁ
8 i 2116 é
17562
= 11708
SE54
o
One Ung Interval
Current Iteraton: 7
— 10%
Eye Scon Mode: Infinite Porsistent te
Select Eye Mask: PO b Apply Marsk Cloar Mask
e Qutput: Browse Fle
Stop Pt Eye Chear
< »
Py Reset Power off Eyn Monaor Export
|
Help Close.
Figure 54 - Infinite Persistent Mode - Stop Plot Eye
Clear

The Clear button is enabled for Infinite Persistent eye scan mode and is disabled for Normal eye scan mode. At
any time during Infinite Persistent eye monitoring, clicking the Clear button clears the cumulative eye computation
and then and then starts a new cumulative eye computation. Note that Current Iteration count does not reset; only

the cumulative eye is cleared.
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Additional Eye Output Text Files

Data files are generated in Normal mode and Infinite Persistent mode. These files contain the Eye Data Errors in
matrix format with the name “Plot_Eye*.txt”, where * stands for numbering starting from 1. The files are generated
in the “designer” folder of the Libero project for integrated SmartDebug from Libero and in the “standalone project
folder” for standalone SmartDebug. In Normal mode, one file is generated, as eye scanning is done only once. In
Infinite Persistent mode, one file is generated per iteration. You must have sufficient space in the project location
when running Infinite Persistent eye monitoring. The numbering used in the file naming continues to increment
until the infinite persistent mode eye plot activity is in progress. When you close and restart SmartDebug, the file
numbering begins again from 1. Be sure to save these files before starting Eye Monitoring again from a different
SmartDebug session; otherwise, they will be overwritten.

Error Handling

Eye Scanning can be performed successfully only if there is data traffic on the Lane Rx when Eye Monitoring is in
progress. In Normal Mode, when an Eye Scan fails, a popup message is displayed. In Infinite Persistent mode,
when an Eye Scan fails in any interation, a popup message is displayed and Eye scanning terminates.

Signal Integrity

The Signal Integrity feature in SmartDebug works with Signal Integrity in the 1/0O Editor, allowing the import and
export of .pdc files.

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.
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Figure 55 - Debug TRANSCEIVER - Signal Integrity
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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 1/0 Editor or changed in SmartDebug) are enabled
and shown in the Signal Integrity pane.

The selected lane instance name is displayed in the Signal Integrity group box, and the Export, Import, and
Design Defaults buttons are enabled.

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.

The Polarity (P/N reversal) parameter has been added. You can choose Normal or Inverted from the drop-down.
Note that this parameter is not available for MPF300T_ES (Rev C) or MPF300T_XT (Rev E) devices.

The CDR Gain parameter has been added for MPF300T, MPF100T, MPF200T, MPF500T devices, and you can
select the High or Low option from the drop-down. This parameter is supported for Export, Export All, Import,
Import All, Design Defaults, and Apply flows of Signal Integrity. Note that this parameter is not available for
MPF300T_ES (Rev C) or MPF300T_XT (Rev E) devices.

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

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 stating "Some Signal Integrity options
are modified. How do you wish to continue?"

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

Note: If you change any register setting related to Signal Integrity, power cycle the board, or do a user reset of

the device, the XCVR lane signal integrity state may be different than what is shown in the SmartDebug Signal
Integrity tab.

To ensure that the Signal Integrity in SmartDebug is in sync with the Signal Integrity state of the device, click the
Design Defaults button in SmartDebug. This will set the Sl in the Signal Integrity tab to the design constraints (Sl
parameter values chosen from the 10 Editor).

Design Defaults

Export

Import

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 STPL file.
Design Default parameter options are applied to the device and updated in Modified Constraints.

Note: Modified Constraints is a list of I/O 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.

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 pop-up box prompts you to choose the location where you want
the .pdc file to be exported.

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.

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 pop-up box prompts you to choose the
location where you want the .pdc file to be exported.

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

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.

The Signal Integrity parameter options are applied to the device and updated in Modified Constraints.
Signal Integrity and Calibration Report

You can generate and extract an additional report containing Signal Integrity parameters and options, CTLE
register settings, and DFE coefficients by clicking Export or Export all in SmartDebug. Click Export to export the
report only for the selected lane. Click Export all to export a report for all the lanes. This report is a text file that
contains the Signal Integrity parameters and options, CTLE register values {CST1, RST1, CST2, RST2}, and DFE
coefficient values {H1, H2, H3, H4, H5}. The exported file has a .txt extension with the same name as the .pdc file,
and is exported in the same location. DFE Coefficients are exported only for DFE configured lanes. See the
following example report.

SIGNAL INTEGRITY AND CALIBRATION REPORT

PF_XCVR_3/LANEO

Signal Integrity:
TX_EMPHASIS_AMPLITUDE=400mV_with_-3.5dB
TX_IMPEDANCE=150
TX_TRANSMIT_COMMON_MODE_ADJUSTMENT=50
TX_POLARITY=Normal

TXPLL_BANDWIDTH=LOW
RX_INSERTION_LOSS=6.5dB
RX_CTLE=3GHz_+5.5dB_2.1dB
RX_TERMINATION=100
RX_PN_BOARD_CONNECTION=AC_COUPLED_WITH_EXT_CAP
RX_LOSS_OF_SIGNAL_DETECTOR_LOW=PCIE
RX_LOSS_OF_SIGNAL_DETECTOR_HIGH=PCIE
RX_POLARITY=Normal

CTLE Coefficients:
CST1,RST1,CST2,RST2=3,3,1,2

DFE Coefficients:
H1, H2, H3,H4,H5=0, -1, 2,6, 3

PF_XCVR_3/LANEO

Signal Integrity:
TX_EMPHASIS_AMPLITUDE=400mV_with_-3.5dB
TX_IMPEDANCE=100
TX_TRANSMIT_COMMON_MODE_ADJUSTMENT=80
TX_POLARITY=Normal

TXPLL_BANDWIDTH=LOW
RX_INSERTION_LOSS=17.0dB
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RX_CTLE=3GHz_+5.5dB_2.1dB

RX_TERMINATION=100
RX_PN_BOARD_CONNECTION=AC_COUPLED_ WITH_EXT_CAP
RX_LOSS OF SIGNAL_DETECTOR_LOW=PCIE
RX_LOSS_OF_SIGNAL_DETECTOR_HIGH=PCIE
RX_POLARITY=Normal

CTLE Coefficients:
CST1,RST1,CST2,RST2=3,1,2,2

DFE Coefficients:
H1, H2, H3, H4, H5 = Not applicable for CDR configured lane

Optimize Receiver
Note: This feature is available for MPF300T, MPF100T, MPF200T, and MPF500T devices.

The Optimize Receiver function allows you to optimize the DFE coefficients and/or CTLE settings for the selected
lanes, depending on receiver mode. For CDR mode receivers, CTLE settings can be optimized. For DFE mode
receivers, CTLE settings and DFE coefficients can be optimized.

For DFE coefficients, the optimize function runs through an algorithm for each lane and sets 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 set to these coefficients for the user to continue debugging.

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

8| Debug TRANSCEIVER - o %
Configuration Report ~ Smart BERT | Loopback Modes | Static Pattern Transmit |  Eye Monstor |
Transcenver Hararchy | Physical Locate 1 Pattern " J Signal Intagrity: PF_XCVR_O/LANEQ
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Figure 56 - Debug TRANSCEIVER - Optimize Receiver

Click Optimize Receiver to open the Optimize Receiver dialog box. This dialog box shows the lanes that are
configured in the design.
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Optimize Receiver on Selected Lanes
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Figure 57 - Optimize Receiver Dialog Box

Select the lanes on which to run Optimize Receiver and click Optimize Receiver on Selected Lanes. You can
select any combination of lanes including those configured in CDR or DFE. The hardware will perform CTLE
calibration for CDR receivers and Full calibration for DFE receivers.

Display DFE Coefficient values

The DFE coefficients H1, H2, H3, H4, and H5 are displayed as non-editable in the Signal Integrity pane for any
lane configured in DFE mode. See the following example figure.

| ®1 Debug TRANSCEIVER = o X
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LANEO QILANEO PF_XCVR OLANEO [rras7 =/ TX Emphasis Ampltude R Insertion Loss
[400mv_wieh_-3.508 =] [esm =
TX Impedance { obms ) The transceiver data rate is set to 12500Mbps for this port
100 =] | The current settings will configure this port in DFE mode
TX Transmit Common Mode Adjustment (% of VDDA ) rx cTLE
[s0 =] [3GHz_-4.0d8_10.008 =
Polarity ( F/N reversal ) CDR Gain
RX Terminaton (ohms)
[100 |
X P/ Board Connection
[Ac_courLen_wire_Ba_cap -
RX Loss of Signal Detector - Low
fon 3
RX Loss of Signal Detector - High
] =
Polarity ( P/N reversal)
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DFE Coefficents
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! ) T 2 __eem | e | Optme Racower | Ovsign oufouts
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Figure 58 - Signal Integrity Pane - DFE Coefficients
DFE coefficients for CDR lanes are displayed as NA.
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The DFE coefficients are read from the register fields as follows:
H1=H1_MON
H2 = H2_MON
H3 = H3_MON
H4 = H4_MON
H5 = H5_MON
DFE coefficients are read back from the device in the following scenarios:

¢ When the lane is selected in the SmartBert, Loopback Modes, Static Pattern Transmit, and Eye Monitor
pages.

e When a test is started/stopped on selected lane in the SmartBert page

e When a test is started/stopped on selected lane in the Static Pattern Transmit page

e When Optimize Receiver is executed on the selected lane.

Signal Integrity and Calibration Report

You can generate and extract an additional report containing Signal Integrity parameters and options, CTLE
register settings, and DFE coefficients by clicking Export or Export all in SmartDebug. Click Export to export the
report only for the selected lane. Click Export all to export a report for all the lanes. This report is a text file that
contains the Signal Integrity parameters and options, CTLE register values {CST1, RST1, CST2, RST2}, and DFE
coefficient values {H1, H2, H3, H4, H5}. The exported file has a .txt extension with the same name as the .pdc file,
and is exported in the same location. DFE Coefficients are exported only for DFE configured lanes. See the
following example report.

SIGNAL INTEGRITY AND CALIBRATION REPORT

PF_XCVR_3/LANEO

Signal Integrity:

TX_EMPHASIS AMPLITUDE=400mV_with_-3.5dB
TX_IMPEDANCE=150
TX_TRANSMIT_COMMON_MODE_ADJUSTMENT=50
TX_POLARITY=Normal

TXPLL_BANDWIDTH=LOW
RX_INSERTION_LOSS=6.5dB
RX_CTLE=3GHz_+5.5dB 2.1dB
RX_TERMINATION=100
RX_PN_BOARD_CONNECTION=AC_COUPLED_WITH_EXT_CAP
RX_LOSS OF SIGNAL_DETECTOR_LOW=PCIE
RX_LOSS_OF_SIGNAL_DETECTOR_HIGH=PCIE
RX_POLARITY=Normal

CTLE Coefficients:
CST1, RST1,CST2,RST2=3,3,1,2

DFE Coefficients:
H1, H2, H3, H4,H5=0, -1, 2,6, 3
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PF_XCVR_3/LANEO

Signal Integrity:
TX_EMPHASIS_AMPLITUDE=400mV_with_-3.5dB
TX_IMPEDANCE=100
TX_TRANSMIT_COMMON_MODE_ADJUSTMENT=80
TX_POLARITY=Normal

TXPLL_BANDWIDTH=LOW
RX_INSERTION_LOSS=17.0dB
RX_CTLE=3GHz_+5.5dB_2.1dB
RX_TERMINATION=100
RX_PN_BOARD_CONNECTION=AC_COUPLED_WITH_EXT_CAP
RX_LOSS_OF_SIGNAL_DETECTOR_LOW=PCIE
RX_LOSS_OF_SIGNAL_DETECTOR_HIGH=PCIE
RX_POLARITY=Normal

CTLE Coefficients:
CST1, RST1,CST2,RST2=3,1,2,2

DFE Coefficients:
H1, H2, H3, H4, H5 = Not applicable for CDR configured lane

Optimize DFE Coefficients
Note: This feature is available for MPF300T_ES (Rev C) and MPF300T_XT (Rev E) devices.

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 FPGA
Transceiver User Guide.
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Figure 59 - Debug TRANSCEIVER - Optimize DFE

Click Optimize DFE to open the Optimize DFE dialog box. This dialog box shows the lanes that are configured in
the design.

There are two options to choose from in the DFE Algorithm pull-down menu:
o Software Based - executes DfeSs.tcl script on all selected lanes

[

m | Optimize DFE ? X

—Select lanes to Optimize DFE

Quadi [ Lanel [ Lane2 [ Lane3

Quad 2 [~ Lane 0| Lane3

Quad 3 [ Lane0 [ Lane3

DFE Algorithm: Snftware Based >

Optimize DFE on Selected Lanes

Help | Close |

Figure 60 - Optimize DFE Dialog Box- Software Based DFE Algorithm
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e XCVR Based (Built-in) - executes internal Dfe Auto Calibration on all selected lanes

B | Optimize DFE ? X

Select lanes to Optimize DFE
Quadl [ Lanei [ Lane2[ Lane3
Quad2 [ Laneo [ Lane3

Quad3 | Lane0| Lane3

DFE Algorithm: |[FOGE TG ~|

Optimize DFE on Selected Lanes

Help | Close |

Figure 61 - Optimize DFE Dialog Box- XCVR Based (Built-in) DFE Algorithm

Note: When the XCVR Based (built-in) algorithm is selected, the lanes configured in CDR mode are disabled, as
internal Dfe Auto Calibration is not supported for CDR Configured Devices.

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 FPGA Transceiver User
Guide for more information.

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

PCIE Debug

The PCIE LTSSM State page is available in Debug TRANSCEIVER when PCIE has been instantiated in a
design.

The PCIE LTSSM State page shows the PCIE Design Hierarchy. It contains the tree hierarchy of the PCIE
instance in the design, as shown in the following example figure. The physical location of the PCIE instance is
shown beside the PCIE instance in second column.
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Figure 62 - PCIE Design Hierarchy

Lane Status and Lane Link Error Status

When a PCIE instance is selected (without selecting any other hierarchy level above), the Lane status, SEC Error
status, and DED Error status is shown to the right of the PCIE Hierarchy. The logical names of the lanes are also

shown. See the following example figure.
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Figure 63 - Lane Status and Lane Link Error Status

LTSSM State Machine

The PCIE LTSSM State page shows the LTSSM state machine to the right of PCIE Design Hierarchy and under

the lane status, as shown in the following example figure.
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Figure 64 - LTSSM State Machine

When you click a PCIE instance in the PCIE Hierarchy, the active LTSSM state is retrieved from register
LTSSM_STATE:PL_LTSSM_OUT, the active state is highlighted in the state machine, and the substate
information is shown. The LTSSM state output is also logged in the SmartDebug log window. See the following
example figure.
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Figure 65 - Active State and Substate Information

73



& Microsemi

a AS\MIcROCHIP company

PolarFire FPGA SmartDebug User Guide

Config Space Parameter Information

When you click on a PCIE instance in the PCIE Hierarchy, the config space parameter data is retrieved from the
device and displayed to the right of the LTSSM state machine, as shown in the following example figure. When no
PCIE instance is selected, or any level of hierarchy instance except for the PCIE instance is selected, the
parameter values are displayed as “NA”. If there is an error retrieving parameter data, the value displayed is

“Error” in the GUI.
1 e reanicinin - TR T EEE 9 92Tl . o

Cordgaat v f—

o v

Figure 66 - Config Space Parameter Information

The list of config parameters and values is also logged in the SmartDebug log window, as shown in the following
example figure.
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Figure 67 - Config Space Parameter Information in the SmartDebug Log Window

Refresh Button
Click the Refresh button to update all PCIE data displayed in the GUI.

Debug uPROM

You can debug clients configured in a design and debug pPROM memory address information with the Debug
UPROM feature.
In the main SmartDebug window, click Debug uPROM.
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Figure 68 - SmartDebug Window - Debug uPROM
If a yPROM memory block is used in the Libero design, the yPROM Debug window appears.
40 UPROM Debug [ 7 |[=E3m]
UPROM Debug
{ User Design View \/" Direct Address View \
| Client List Start Address Number of words
| 2000
500

Figure 69 - uPROM Debug Window

User Design View

The User Design View tab in the uPROM Debug window 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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UPRCM Debug
| User Desgn View /" Direct Address View
| Clientlist | StartAddress |

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.

4 OM Debu T
UPROM Debug
 User Design View /" Direct Address View \
Client List Start Address MNumber of words
1 client_test 1] 2000
B
ead from Device
0 1 2 3 4 5 ] 7 8 9 A B C D E F s
0200 008 QDA OQOC OOE O 012 014 016 018 014 062 064 OB6 074 074 074 5
0210 07A 074 O7A 080 080  0OBO 085 086 0BS5S OBC OQBC OBC D092 092 092 058
0220 098 098 O9E 0% 09 O0A4 OA4 OA4 OMA OAA OAA OBO OBD OBD OBS 0BG
0230 0B85 0BC O0BC ©OBC OQC2 OC2 ©OC: OCB8 OC8 ©OCB OCE OCE OCE OD4 OD4 OD4
0290 OCA ODA ODA OED OEO | OEO OES OEG OE6G OEC OEC OEC OF2 OF2 OF2 OF8
=

You can hover over a cell to see its address and value, as shown in the following example.
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1D S

{ User Design Views (" Direct Acdress Visw \

| ieatlist | StrtAddress | Number of words '
I
!
|
.

Read from Device

i 0 1 2 3 4 5 6 7 8 9 A B C D E F
|nouo NR NR MR 003 00S 006 ©007 008 009 OODA 008 O0OC 00D OOE OOF
|

Emm 010 o011 o012 01§ 014 P15 016 NR ML MR N N N M N MR

Address - 0014, Value - 014 |

H ‘

Direct Address View

The Direct Address View tab in the yPROM Debug window provides access to yPROM 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 =

UPROM Debug
[ User Design View \/ Drect Address View )

Start address: Ox S

MNumber of 9-bit words: 20 Dedimal

[Read from Device |
0 1 2 3 4 5 6 7 8 9 A | B Co || oE F
0D00C MR MR MR MR  NR 005 006 007 008 009 OQOA 008 OQOC 00D OCE OCF |

0010 o010 011 012 013 014 015 O 017 018 MR MR MR, MR MR, NR. N1|

b Gese )

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

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 W(PROM Debug window is closed and reopened, the session is retained. The uPROM Debug session is lost
only if the main SmartDebug window is closed.

Demo Mode

Debug uPROM is supported in Demo Mode. The User Design View and Direct Address View are supported, and
data from device initialization and configurators is shown.
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Tcl Commands

For details about the Tcl commands supported by SmartDebug, refer to the PolarFire FPGA Tcl Commands
Reference Guide.
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Frequently 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 = | &
&=
B/t e o) B X rpgA Aray debug date
Hierarchical View '_‘E“‘_'Vf*j : ,'LE—P"*H Active Probes ‘ Memory Blodks ‘ Probe Insertion |
Fler: (#] [=][#][¥][ s |[ o || oelee |[ pekrea
Instancefs): -m me [Type |Read Value [Write Value
= Shift_Reg_0/shft_reg[13:0] DFF 14h0001 14h
. D.FRO 2 D 0fq_0:D_FF q:Q D 0 -
+ I Primitives .
q =i Read
4 W shift Reg 0 Delete
+ I Primitives
4 W s Poll...
e Create Group...
B shft reg(1]
B shft_regl2] _—
B shft_reg[3]
B shft_regld]
B shft_regls]
B shft_regls] -
B shitregl7] Read Active Probes Save Active Probes’ Data... Write Active Probes
B shft_regls] =
| Close
e

3. Inthe Pseudo-static Signal Polling dialog box, choose a value in Polling Setup and click Start Polling.
ri_'—i Pseudo-static signal polling m1

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 Poling | | Stop Polling
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How do | force a signal to a new value?

To force a signal to a new value:
1. Inthe SmartDebug window, click Debug FPGA Array.
2. Click the Active Probes tab.
3. Select the signal from the selection panel and add it to Active Probes tab.

Empmm B X ppoa Aray debug data
[ Herarchical view | Netist View | | LiveProbes | Active Probes | Memory Blocks | Probe Insertion |
Filber: +| =] [+ [+ Save... . Delete Delete Al
Net(s): Iname N iype Read Value Jorite vaive
Name Type -
4 BM_ule:o] RAM&4x18

Lalladudl

DFN1D Q«mu 0:Q i
DFN1, |_1_Z:DFN1_1:Q DFF
T ORAM DS ORAN U OR AN _ROC R _ADOR e 0 RAMX 15
' URAM_0V/sd_URAM_0_URAM_ROCO/B_ADDR_net[9:0] luns-ms
I+ eount_6_0_q[5:0]

b count_6_2 0_q[7:0] U:F

b count_7_0_q[6:0] DFF

b count_7_2_0_q[8:0] DFF &

] L] I Read Actrve Probes Save Active Probes’ Data. Write Active Probes
B FPGAHardware BreakPont

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

] Debug FPGA Array ——— .. (= B [
H B
Live/Active Probes Selection & %] FpcA Aray debug data
I ! ical View | Netist View Live Probes | Active Probes | Memory Blocks | Probe Insertion |
Filter: (#) (=] [#][#] [ save.. ][ tosd. || oot Delete All
Net(s): Add jhlame Type ,M iite Value
[~ |DFN1_0_Q:DFN1 0:Q oFF 3 0 -
Name Tyve = > |B_DouT_c[s:0] RAMG4x18 | 6hoE 6'h9
b B_DOUT_1_c[6:0) RAME418 L
[+ B_DOUT_2_c[7:0] RAME4x18
b B8_DOUT_c[5:0] RAME4x18
DFN1_0_Q:DFN1_0:Q DFF

DFN1_1_Z:DFN1_1:Q
URAM_0\fsd_URAM_0_URAM_ROCO/A_ADDR_net{S:0] R»mm
URAM_D\/sd_URAM_0_URAM_ROCO/E_ADDR_net{9:0] Rmems
count_6_0_q[5:0]

count_6_2_0_ql7:0] DFF

b count_7_0_q[6:0] DFF
count_7_2_0_q[8:0] DOFF

4] Ll =) Read Active Probes | [Save Active Probes'Data... ||| rite Active Probes

o v

v

———=
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How do | count the transitions on a signal?

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

1. Assign the desired signal to Live Probe Channel A.

2. Click the Event Counter tab and check the Activate Event Counter checkbox.

Saa . ____n e o
1] Debug FPGA Array @@w
Live/Active Probes Selection & x FPGA Array debug data
Hierarchical View | Netist view | [ tve probes [“actveProbes | MemoryBlods | Probe Insertion |
s [ searcn | Delete Delete A
Instance(s): Add | Name Type
» B Primitives = A_DOUT_0_c[8]:URAM_3\/sd_URAM_3_URAM_ROC/INST_RAMG4x18_[P:A_DOUT[0]
b i URAM_D\ =
b W URAM_1\ F RAMG4x 18
b I URAM_2\
b M URAM_3) et
> M count 6 O} 2
s A | fsd_URAM_3_URAM_ROCZ/INST_RAM RAMG4x 18
|
|~ Event Counter/Frequency Monitor | jed_URAM_3_URAM_ROC2/INST_RAME4x18_IP:A_DOUT[D) RAMB4x18 ‘
A_DOUT_0_c[3] _URAM_3_URAM_ROC1/INST_RAM64x18_[P:A_DOUT[1] |  RAMG4x18
Activate Ev Reset = X i A
A_DOUT_0_c[2]:URAM_3\/sd_URAM_3_URAM_ROC1/INST_RAM64x18_[P:A_DOUT[0]  RAMS4x18
Edge Selected:  Rising
A_DOUT_0_c[1]:URAM_3\/sd_URAM_3_URAM_ROCO/INST_RAMG<x18_[P:A_DOUT[1 RAMGEX 1
Time ©): lIl _DOUT_0_c[1]:URAM_3\/sd_Li _3_Ul _ROCO/INST | 64x18_[P:A_DOUT[1] 18 ‘
Total Events: 598355545 I*‘-_'JOL".'-.C[CE-UR»‘—J".--;SG URAM_3_URAM_ROCO/INST_RAMG&4x18_IP:A_DOUT[0
Signal : A_DOUT_0_cl8]:URAM_3\/sd_URAM_3_URAM

|« ] ’
| |

M_3\sd_URAM_3_URAM_RO ST_RAME4x13_IP

Assign to Channel A | -> A_DOL

Event Counter | Frequency Monitor | User Clock Frequendes |

@
) o=

See Also
"Event Counter" on page 31

How do | monitor or measure a clock?

You can monitor a clock signal from the Live Probe tab when the design is synthesized and compiled with FHB
Auto Instantiation turned on in Project Settings dialog box (Enhanced Constraint Flow).
In the Live Probe tab, SmartDebug allows you to:
1. Measure all the FABCCC GL clocks by clicking the User Clock Frequencies tab, as shown in the figure
below.
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(53 Debug 7264 Aray 8 Y |
=
Live/Active Probes Selecton B X\ FrGA Aoy debug date
[ ierarchical View |_Netistview. | Uve Probes | Active Probes | Memory Blocks | _Probe Insertion |
Fiter. [ peee  |[ peetems
Instance(s): tarme Trpe
= T = A_DOUT_0_c[8]:URAM_3Vd_URAM_3_LRAM_ROCH/INST RAMS4x18_IP:A DOUTIO]  RAM6<x18
- E A_DOUT_0_c[7RAM _3Ved_LRAM_3 LRAM ROCI/NST RAME4X18 IPA DOUTLY]  RAM4x18
7 ' A_DOUT_0_c[5]:URAM_3\=d_URAM_3_LRAM_ROCH/INST_RAMG4x18_IP:A DOUT[D]  RAMG<18
b B count 6 0\ = A_DOUT_0_c[S]:URAM_3\isd_URAM_3_URAM_ROC2/INST_RAMG4x18_IP:A DOUT[1]  RAME4x18
A_DOUT_0_c[4]:URAM_3\/sd_URAM_3_URAM_ROC2/INST_RAMG4x18_IP:A_DOUT[D] ~ RAM64x18
| A_DOUT_0_c[3]:URAM_3Vsd_URAM_3_URAM_ROCINST RAMS4x18_IP:A DOUTIL]  RAM6<x18
UzecClocks Erequeacy (it} A_DOUT_0_c[2):URAM_3\/sd_URAM_3_URAM_ROC 1/INST_RAMG4x18_[P:A_DOUT[0]  RAMS4x18
el i A_DOUT_0_c[1]:URAM_3\ed_URAM_3_LRAM_ROCO/INST_RAMS4x18 IP:A DOUT[1]  RAMG<18
| 2 FCCCO6U ~8.7 A_DOUT_0_c[0]:URAM_3\/sd_LRAM_3_LRAM_ROCO/INST RAMG4x15_IP:A DOUT[O]  RAMG4x18
3 FCCCO0. 62 974
| 4 FCCC0.6L3 1946
f i r
Assign to Channel A | ->  A_DOUT_0_c[8]:URAM_3\/sd_URAM_3_URAM_ROC4/INST_RAMG4x 18_IP
a Assign to Channel 8 | ->
[ EventCounter | Frequency Monitor | ser ClockF [
@
I
,

Monitor frequencies of any probe points by:

a. Assigning the desired signal to Live Probe Channel A.

b. Selecting the Frequency Monitor tab as shown in the following figure and checking the Activate

Frequency Meter checkbox.
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"7 Debug FPGA Aray (E=2Eel™x ]
=

Live/Active Probes Selection & X FPGA Array debug data

Hierarchical View |Nelist\ﬁew | Live Probes | Active Probes [ Memory Blocks | Probe Insertion |

Filter: 7&?(117] Delete Delete Al
Instance(s): [I] | Hame Type

W URAM_3\
> B count 6 0)

18_IP;A_DOUTID]

| = Event Counter/Frequency Monito

418_IP:A_DOUT[1)

Activate Frequency Meter @
Monitor time (s): 5

Frequency (MHz): 0
Signal : A_DOUT_0_c[8]:URAM_3\fed_URAM_3_URAM_ROCA/INST_RA!

Event Counter | Frequency Moniter | User Clock Frequendies |

&

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 54 .

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 54.

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.
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€ Debug FPGA Amay
v
Memory Blocks Seltction B x
Fiter: | Search |
Memary Blocks Select I
Irstance Tree
= B omer  Add
= 8
B INST_RAMIK0 TP
# H mem_mem_0_1
# & mem_mem 0_2
# 3B mem_mam_0_3
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FPGA Array debug data
UveProbes | ActveProbes  MemoryBods | Probe Insertion |
User Design Memory Blodc:

Data Width:
Port Used:

. S|

&

An "L" in the icon next to the block name indicates that it is a logical block, and a "P" in the icon indicates that it is
a physical block. A logical block displays three fields in the Memory Blocks tab: User Design Memory Blocks,
Data Width, and Port Used. A physical block displays two fields in the Memory Blocks tab: User Design Memory

Block and Data Width.

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

a. Click Select.

b. Right-click and choose Add.

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

Memory Blocks Selection & x FPGA Array debug data
Filter: [ semch | | LiveProbes | ActiveProbes | MemoryBlocks | Probe Insertion
Memory Blocks: User Design Memory Block:  Fabric_Logic_0/U3/F_0_F0_U1
Data Width: 18-bit
tmae | e
4 I Fabric_Logic_0 A
4 1 u3
« B F_0FOUL 1] 1 2 3 4 B C D E F
C ’f ;“:“-;’““’“-0-0 0000 0DAB3 08809 09008 14500 00010 00381 12028 00040 12080 04000 20214 02000 11080 20040 1C220 0A020
mitives
Y TET Fl’*uzmﬁ“"“‘“-‘? 0010 02700 04451 04001 08000 05000 32500 00120 00000 000S0 00420 04019 1CS00 00052 00106 00C22 10058
4 f ;"‘;"f’—_:es“‘""—“—“ 0020 10400 00010 10000 14044 1C040 OB10E 33425 0090 10C14 00004 04001 10000 00100 00042 20100 08002
imi
g F:JZW—W“"LBJP 0030 0ODIB DODDD 20808 000SA DOIED 28100 02883 DO770 10020 04000 00000 D000 20004 22400 04006 0AOSD
PR r;nl;vp_ranlmu_n_o
4 B Primitives
® INST_RAMG4x18_IP
4 | F_12 F1U2 Read Block Save Block Data...
4 B ramtmp_ramtmp_0_0
4 M primitiv i
See Also

"Memory Blocks " on page 23
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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.
== =] ®

© Debug FRGA Amay
v
Memory Biodks Selection 8 X | rroa amay debog data
s | = I LivePrebes | ActveProbes  MemoryBlods | Probe Insertion
Memory Blocks: Select I User Design Memory Blodc
Data Width:
Port Used:
Irstance Tree
= B omer  Add
=8
B INST_RAMIKZ)_IP
w38 mem_mam_0_1
# B mem_mem 0_2
= 1B mem_fem _0_3
1 | |
Read Blod 1= ] e
e | oo |
P

An "L" in the icon next to the block name indicates that it is a logical block, and a "P" in the icon indicates that it is
a physical block. A logical block displays three fields in the Memory Blocks tab: User Design Memory Blocks,
Data Width, and Port Used. A physical block displays two fields in the Memory Blocks tab: User Design Memory

Block and Data Width.
4. Add the memory block in one of the following ways:
a. Click Select.
b. Right-click and choose Add.
c. Drag the block to the Memory Blocks tab.
5. Click Read Block. The memory content matrix is displayed.
6. Select the memory cell value that you want to change and update the value.
7. Click Write Block to write to the device.

Memory Blocks Selection g X FPGA Array debug data
Fiter [Lsewh |  [uiveProbes [ ActveProbes | MemoryBlocks [ Probeinserton |
Memary Blocks: l:s*“ User Design Memory Block:  Fabric_Logic_0/U3fF_12_F1 U2
Data Width: 18bit
meoaine S pe—
4 T Fabric Logc 0 |
> W U2 = .
Qamu | 0l bl B it b S B i Bl o s B s Gl e D s B B
g :-?5"2;””‘2 & 0000 00083 3FFFF 00102 00088 01200 00824 00004 00304 00200 0OEOD DOOSA 20001 000S0 0000 00300 00000
> B F_11LFLL2 0010 00000 20410 20002 02101 00080 08016 020CO OC200 OODAD 00002 08000 10020 05004 00018 20008 08300
«BFuFLV
4 ?;‘“"“PJP’“W—U 0020 0020C 0O0OO 00000 00084 000BD 02408 0O0OL 02080 20000 0000 20000 00005 02000 02012 ODCOL 00454
Primitives
T Falzm—m“‘“—p 0030 02400 10001 00001 04000 00400 00002 01201 00004 00020 O1CO0 02040 10008 07242 18102 24041 02044
- B F:H:FI_UI
| FI5F1U2
b B F_16_F1 U2 - ]
®|F_17F1LL2 Read Block Write Block
- 3 F_18 F1U2 o
MEF 19 F1Ll
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See Also
"Memory Blocks " on page 23

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 50.

# | Debug TRANSCENMER

Configuration Report | SmartBERT | Loopback Modes | Static Pattern Transmit | Eye Monitor |

Lanes PF_XCVR_QO_L213 PF_XCVR_Q1.12.13 PFXCVR_Q21213 PFNCVR_Q3.1213
4 LANED
Physical Location QO0_LANE2 Q1_LANE2 Q2_LANE2 Q3_LANE2
Tx PMA Ready @®
Rx PMA Ready ]
TXPLL @
RX PLL @
RX CDR PLL L ]
Data Width 20

900000

bit bit bit
4 LANE1

Physical Location QO0_LAME3 Q1_LAME3 Q2_LAME3 Q3 _LAME3

Tx PMA Ready @

Rx PMA Ready ]

TXPLL [

RX PLL @

RX CDR PLL &

20

Data Width bit 20 bit 40 bit

2. Runthe SmartBERT Test, with EQ-NEAR END checked or with external loopback connection from Tx to Rx
on selected lanes. This should result in 0 errors in the Cumulative Error Count column. See "SmartBERT" on
page 54.
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