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1 - 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.

Note: For SCB read operations, if APB DRI bus performs an SCB read operation while SmartDebug tries to read
from SCB, the data may get corrupted. If the PolarFire controller initiates a polled read, it polls for SCB read done
register. After it acknowledges the done operation, it takes several CPU cycles to transfer the data. If the APB DRI
interface initiates an SCB read operation during the transfer, the stored data gets corrupted and SmartDebug may
read corrupted data.

Use Models
SmartDebug can be run in the following modes:
e 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.
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Standalone Mode Use Model Overview

In the main use model for standalone SmartDebug, the DDC file must be generated from Libero and imported into
a SmartDebug project to obtain full access to the device debug features. Alternatively, SmartDebug can be used
without a DDC file with a limited feature set.

Supported Families, Programmers, and Operating Systems
Programming and Debug: PolarFire, PolarFireSoC family
Programmers: FlashPro, FlashPro3, FlashPro4, FlashPro5, FlashPro6, embedded FlashPro6
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 Frequently Asked Questions section.

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:
e Import DDC files exported from Libero
e Construct Automatically

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

Mame: sdebugl

Location: C:fUsers ki

Construct JTAG chain for the project

Connected programmers: [SZDlTQSTl‘u' "” Refresh ]

@ ImportDDC File: de_w/negedoeck/2048_18_ 1024 36 w/srcs/RAM_Logical_View.ddc |

Design debug daiz wil be imported with JTAG diain

(7 Construct Automatically

ki ok || cancel

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.

If the DDC version and software version are not compatible, project creation is not allowed, and you must run
Generate SmartDebug FPGA Array Data. Then click Export SmartDebug Data to export a new DDC file and
use it for project creation.

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 devicein Programming Connectivity and Interface.

e Import Debug Data from DDC file — Right-click the device in Programming Connectivity and Interface.
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The appropriate debug features of the targeted devices are enabled after the programming file or DDC file is
imported.

Connected FlashPRO Programmers

The drop-down lists all FlashPro programmers connected to the device. Select the programmer connected to the
chain with the debug device. At least one programmer must be connected to create a standalone SmartDebug
project.

Before a debugging session or after a design change, program the device through Programming Connectivity and
Interface.

See Also

Programming Connectivity and Interface

View Device Status
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2 — 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
Linux: <FlashPRO Installation folder>/bin/sdebug.exe

<Libero Installation folder>/ bin/sdebug
<FlashPRO Installation folder>/bin/sdebug

€ SmartDebug =
Project  View Tools

™
| B M &
sSmartDebug Projects

=k

Log g =
| (o) @erors i wamngs @ 1ok

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 E=RECT

LL Wl H

Log

([E]Messoges | @3 Ervors i, Warmings ) 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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i MPE300(T_ES[TS_ES) g
: [MPF300(T_ESITS_ES)]

2 TDO :: 1Dl 2
] O

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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Libero design device

| Name: | MPF300TS_ES|
[pevice: [MPF300TS ES
[File: i

.|Prugramming action:_|
E e
|TCK: | 10000000

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

e Programming action — Select Enable Device for Programming to enable the device for programming.

Enabled devices are green, and disabled devices are grayed out.

Right-click Properties

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

10
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e

=

Set As Libero Design Device
Configure Device..

Enable Device for Programming...
Load Programming File.—

Set Serial Data...

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

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

Configure Device - Ability to reconfigure the device.
e Family and Die: The device can be explicitly configured from the Family, Diedrop-down.
e Device Name: Editable field for providing user-specified hame 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

11
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The debug context of the current session is reset for the following actions in Programming Connectivity and
Interface:

e Auto Construct — Clears all the existing debug data. You need to reimport the debug data from DDCfile.

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 device is selected.

Project Wiew Tools Help
e ]
; Programmer: [S20 LFVITT (5201YFVOTT) r]
M2S/M2GL0 IKTIS[TS) (M2SM2GLO10(T|S[TS))
1D code read from device: 1FELYICF
[ view Device Stats... | Dabug FPGA Array... |
= - e e o
Log g X
([T vemsaoes) @ Eros iy Wamegs @ o
prograsmer "S201¥FVOTI® @ FlashProb
programeer "SI01¥PVOTI® : FlashProk
programmer "SI0LYFVOII @ FlashPros
The project "gS_ddc_chain®™ is created.

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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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 i disabled,
Global key mode for user EC key is disabled.

Global key made for user EC key & ephemeral EC key is disabled.
User Key1 write is protected.

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

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

40 Device Status Report 7R
Device: MPF300TS_ES (MPF300TS_ES) Programmer: S201YPVOTT (S201YPVOTT) [ save || &Pt |
Device Status:
L IDCode (read from the device) (HEX): 1F8131CF
h Device Certificate

Certificate is vakd .

Design Information
Design Name: top
Design chedksum (HEX): 6EBB
Design Version: 1]

Digest Infarmation
Fabric Digest (HEX): chb 14c3640h9 1 192hBacf40 75560299

al36a15e 10c2a332d4fSbabdee33d 169
SNWM Digest (HEX): 55b852781b9955a44c930b6 924412227
24h96f99c8f4fb9a141cfe9842c9b0a3

Device Security Settings
Debug nstructions are disabled.
Live probes are disabled.
User JTAG interface is disabled.
JTAG boundary scan is disabled.
AP is disabled.
UFS UL segment is protected.

IdCode

Figure 5 - 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
e Algorithm Version
e Programmer
e Software Version
e Programming Software
e Programming Interface Protocol
e Programming File Type

14
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3 — 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 33
e "Frequency Monitor" on page 36
e "User Clock Frequencies" on page 48

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.

e Instance — Displays the probe points available at the instance level.

e Primitives — Displays the lowest level of probeable points in the hierarchy for the correspondingcomponent

—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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Hierarchical View | Netlist View

Filter:[ ][ Search l

InstaanKE}:

= it G5 _DPSRAM_INIT O
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Figure 6 - Hierarchical View
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Search

In Live Probes, Active Probes, Memory Blocks, and the Probe Insertion Ul, a search option is available in the
Hierarchical View. You can use wildcard characters such as * or ? in the search column for wildcard matching.

Probe points of leaf level instances resulting from a search pattern can only be added to Live Probes, Active
Probes, and the Probe Insertion Ul. You cannot add instances of search results in the Hierarchical View.

Netlist View

The Netlist View displays a flattened net view of all the probe-able points present in the design, along with the
associated cell type.
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Figure 7 - Netlist View
Search

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

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.

4 Debug FPGA Array = X

Live/Active Probes Selection * FhA Array debug dta

Hierarchical View | Netfist View Live Probes | Active Probes | Memory Blocks | Probe Insertion

Fiter: Search | Sme. | load. | Deless Delete Al

Name =]
eapeerall Add ‘ L
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LANEL_RX_READY_c:PF_XCVR_ERM_CD_0/1 XCVR_CORERFD_1/fine_lock:Q
PF_XCVR_ERM_CO_OfT_XCVR_CORELANEMSTR_0/g_made1.u_mstrCalibReqRise_Z:PF_XCVR_ERM_CD_0/I_XCVR_CORELANEMSTR_0/g_model.u_mstr/CalibReqRise:Q
PF_XCVR_ERM_C0_O/T_XCVR_CORELANEMSTR _0/g_mode1.u_mstr/calib_req_sync_2[0]:PF_XCVR_ERM_C0_0/I_XCVR_CORELANEMSTR_0/g_mode1.u_mstr/calib_req_sync[0]:Q
PF XCWR ERM_CO O/I XCVR CORELANEMSTR 0/g model.u mstrfirstcal Z:PF XCVR ERM CO O/1 XCVR CORELANEMSTR 0fg model.u mstr/firstcal:Q

PF XCWR ERM CO O/T XCVR CORELANEMSTR 0/g model.u mstr/rmfem Z[12]:PF XCVR ERM CO O/T XCVR CORELANEMSTR 0/g model.u mstrirmfsm[12]:Q

PF MCVR ERM CO OfT XCVR CORELANEMSTR 0/g modelu mstrjrmfsm Z[11]:PF XCWR ERM CO OfT XCVR CORELANEMSTR /g model.u mstrfrmfsm[11]:Q

PE XCWRERM €0 0f1 XCVR CORELANEMSTR 0/g model.u metr/rmfsm Z[10]:FF XCVR ERM €O 01 XCUR CORELANEMSTR 0/g model.u mstr/rmésm{10]:Q

PFF_YCVR_ERM_C0_0f1 XCVR_CORELANEMSTR /g model.u_metr/rmfsm_Z[3]:PF_XCVR_ERM_CO_0/1 XCVR_CORELAMEMSTR 0/g_modal.u_mstr/rmfsm[9]:Q x|
<

| L
Assign to Channel A => Unassign

hssign to Channel B =>

i

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

Two probe channels (ChannelA and ChannelB) are available. When a probe name is selected, it can be assigned
to either ChannelA or ChannelB.

You can assign a probe to a channel by doing either of the following:

¢ Right-click a probe in the table and choose Assign to Channel A or Assign to Channel B.

e Click the Assign to Channel A or Assign to Channel B button to assign the probe selected in the table to
the channel. The buttons are located below the table.

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

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

Note: Both probes can be assigned/unassigned independently.
The Save button saves the list of live probes currently shown in the SmartDebug Live Probe Ul to file.
The Load button loads the list of live probes from a file to SmartDebug Live Probe Ul.

During save or load, check whether the appropriate signals saved or loaded match the signals in SmartDebug Live
Probe Ul and in the saved file.
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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.

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
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filtered with the Filter box.
Figure 9 - Active Probes Tab in SmartDebug FPGA Array Dialog Box

When you have selected the desired probe, points appear in the Active Probe Data chart and you can read and
write multiple probes (as shown in the figure below).

You can use the following options in the Write Value column to modify the probe signal added to the Ul:
e Drop-down menu with values ‘0’ and ‘1’ for individual probe signals
e Editable field to enter data in hex or binary for a probe group or a bus
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Figure 10 - Active Probes Tab - Write Value Column Options

Active Probes in Demo Mode

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

Probe

Grouping (Active Probes Only)

Du

ring 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:

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

Expand/collapse bus or probe group

Move Up/Down the signal, bus, or probe group
Save (Active Probes list)
Load (already saved Active Probes list)
Delete (applicable to a single probe point added to the Active Probestab
Delete All (deletes all probe points added to the Active Probes tab)
In addition, the context (right-click) menu provides the following operations:
o Create Group, Add/Move signals to Group, Remove signals from Group,
o Ungroup
o Reverse bit order, Change Radix for a bus or probe group
o0 Read, Write, or Delete the signal or bus or probe group
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Figure 11 - Active Probes Tab
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 lastread.
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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

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

Read
Delete

Pﬂilll *

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

¢ Remove from Group

4 |group1[1:0] I 7h1 n
1 scount_0fgql DFF ] |

o [a1_cls:0] Read DFF 10'h395 10m
q1_cfs]:count 0faifs]:Q Delete DFF 1 |
q1_cig]:count 0fq1fE]:Q DFF 1 3|
a1 _e[7)zcount_D/a1[7):Q Pell... OFF 1 |
a1_clezcount_0ja1fe]:Q o o o =
91_cf5]:count_0/q1(5]:Q Add to Group... L 2 =]
q1_cf4]:count 0/g1[4:Q RS DFF 1 |
q1_c[3):count_0/q1[3]:Q = DFF 0 =1
q1_c[2]scount_0fq1[2):Q Remove from Group OFF 1 K|
a1 c[1):count_0/a1{1]:Q oFF 0 |
91_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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a1_c[7):count_0/q1[7]:Q Change Radix to Binary
q1_c[6]:count_0/q1[6]:Q
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91_c[4]:count_0/q1[4]:Q Create Group...
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ql_c[):count_0/q1[2]:Q

q1_c[1]:count_0/q1[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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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

Notes:

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.

¢ 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 ( ﬂ), and physical blocks are shown with aP (
.

25



PolarFire FPGA SmartDebug User Guide

& Microsemi

a AR\ MicrocHIP company

 Debug FPGA Amay - 0 *
Mamory Blocke Salsction @ X | reGA Amay debug data
Fiter: | e LveFrobes | ActveProbes  MemoryBlods | Probe Inserton |
Memary Blodis: Select User Deesign Memory Blodk:
_I Data Width:
Pet Used:
InEtans Trés
- B
= B e
B INST_RAMIKN_P
+ 1B mem_mem 0_1
+ B mam_mem 0_2
BB mem_mem_0_3
1 |
Fead Blod Save Block Da ribe Bk I
e | o |
Figure 12 - Memory Blocks Tab - Hierarchical View
You can only select one block at a time. You can select and add blocks in the following ways:
¢ Right-click the name of a memory block and click Add as shown in the following figure.
€ Debug FPGA Amay - - [n] X
=
[Memory Blocks Selection Fx| FPGA Array debug data
ot [ Serch I LiveProbes | ActveProbes  MemoryBlods | Probe Insertion
Memory Blodks: Select User Design Memory Blodc
_I Data Width:
Port Used:
Irmtance Tree
TS e Add
B
B INST_RAMIK20_IP
% 3B mem_mem_0_1
= B mem_mem_0_2
= 3 mem_mem_0_3
i ||
Read Badk Save Hock Data I Wirite Block
e | o |
Figure 13 - 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.
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Memory Block Fields
The following memory block fields appear in the Memory Blocks tab.

User Design Memory Block

The selected block hame 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 u>SRAM 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 Array - @O
Sesmory Placks Setection B | mpas Aray debusg data
Fover: [ i LveProbes | ActveProbes  MemoryBlocks | Probe insertion |
Memory Blodks: Selact ] User Design Memory Block:  mem
= — Depth X width: 2048 X 32
R Pert Lised: [Porta =]
= ﬂ_
= B mem_mem_0_0
B i
B INST_RAMIK0_IP

B Primitives
B INST_RAM1C20_IP
B mem_mem 0_3
= B Primitives 1 | i
B INST_RAMIK20 P
Reemd Blodk
Help cese |

Figure 14 - Memory Blocks Tab Fields for Logical Block View
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The following figure shows the Memory Blocks tab fields for a physical block view.
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Figure 15 - 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.
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Figure 16

- 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 O 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.
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Figure 17 - 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 0 to F. Width is shown in bits, and values are shown in hexadecimal
format. If an entered value exceeds the maximum value, SmartDebug displays a pop-up message showing the
range of allowed values.
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Figure 18 - Logical Block Write
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Physical Block Write

Physical blocks have a fixed width of 129 bits for uSRAM 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 19 - 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 20 - 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 mainwindow.
Note: FlashPro Programmer must be connected for SmartDebug.
2. Select Debug FPGA Array and then select the Probe Insertion tab.
1] Debug FPGA Amay = |8 8

&

Probe Insartion Data Selection 5 x

| Herarchical view | Metist view
Fiter: [ search |

Instance(s): [ add

Instance Tree |

b B AND2.0
v 3 p_buf

]
(=N} E H
ISTIEES

YT
‘;Elo

Insert probeqs) and program the device \I\

(o] [ ]

Figure 21 - Probe Insertion Tab

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

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

The selected net(s) appear in the Probes table in the Probe Insertion tab, as shown in the figure below. SmartDebug
automatically generates the Port Name for the probe. You can change the Port Name from the default if desired.
4. Assign a package pin to the probe using the drop-down list in the Package Pin column. You can assign the
probe to any unused package pin (spare 1/0O).

5| Debug FPGA Armray e E

3]

Probe Insertion Data Selection F % rpGA Array debug data
Herarchical View | efist View Live Probes | Active Probes | MemoryBlods | Probe Insertion
Filter: Search r Delete All

Instance(s): [ Add i Met Driver Package P Port Name

’ - [ .l
Instance Tree a0 count_0/q[0]:Q :‘fﬁ d Probe_lnsart)

£ Primitives a1 eount_0/a[1):Q Hﬁ v | Testz
1 AND2_0 -

T 1
- 0 bt a.c[3] count_0/q[31:Q |2 = | Probe_Insert2
» 1§ FCCC_0 =
1B MU SEL
= Mz o
T Reset
£k stop
| UIAG_D
T User QK
4 IF count 0
4 I Primitives
> Br g
B q_RNO
¥ q_ay
> B qs

Insert probe(s) and program the device . Run

Figure 22 - Debug FPGA Array > Probe Insertion > Add Probe
5. Click Run.

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

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

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

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

Reverting to the Original Design
To revert to the original design after you have finished debugging:
1. In SmartDebug, click Delete All to delete all probes.
2. Click Run.

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

4. Close SmartDebug.
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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.
@ Debug FPGA Array - O X
=1
Live/Active Probes Selection 5 X FPGA Array debug data
Hierarchical View I Netist View | Live Probes | Active Probes | Memory Blocks | Probe Insertion |
Filter: | Search Save... | Lozd... | Delete | Delete Al
Name Type -
Instance(s): Add

_0_c[5]:counters_0yq[5):Q

[+ I counter5_0Y

Assign to Channel Al -> qg_0_c[5]:counters_0\q[5]:Q
Assign to Channel B | -

Event Counter | Frequency Monitor | User Clock Frequencies |

L counter_0\ 0_c[4]:countert_0Vq[4]: DFF
I counter7_0\ a0l eOValQ
&l 8 counter8_0\ q_0_c[3]:counters_0Vg[3]:Q DFF
q_0_c[2]:counters_0Vq[2]:Q DFF
q_0_c[1]:counters_0Vq[1]:Q DFF
Event Counter/Frequency Monitor
q_0_c[0]:counters_0\g[0]:Q DFF
Activate Event Cnunterl [ ] Reset | q_2_c[6]:counter7_0Va[e]:Q DFF
Edge Selected:  Rising _2_c[5]:counter7_0\q[5]:Q DFF
i
==E) IS £ q_2_c[4]:counter?_0\q[4]:Q DFF
TotalEvents: 1N PrOQress' q_2_c[3]:counter7_0V/q[3]:Q DFF
Signal : q_0_c[5]:counters_0Y/g[5]:Q
g_2_c[Z]:counter7_0Vq[2:Q DFF
q_2_c[1]:counter?_0Vq[1]:Q DFF
g_2_c[0]:counter7_0\q[0l:Q DFF
q_c[4]:counter5_0Va[4]:Q DFF

]
Unassign |
Unassign |

i)

Help |

Close |

Activating the Event Counter

Figure 23 - Event Counter Tab/Ul

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

e Click Activate Event Counter and then assign a signal to Live Probe Channel A.
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Figure 24 - Activating the Event Counter
Assign a signal to Probe Channel A and then click Activate Event Counter.
€ Debug FPGA Array - O X
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q_0_c[3]:counters_0\/q[3]:Q DFF
q_0_c[2]:counters_0\/q[2]:Q DFF
9_0_c[t]:counter6_0Va[11:Q DFF
a_0_c[0]:counter_0Va[0]:Q DFF
Reset
9_2_c[5]:counter? 0Yal~ Assign to Channel B nF
- m
Time elapsed (5): [H Stop e ——— e
TotalEvents: 0 9_2 c[3]:counter?_0Val3):Q 77 I
Signal : q_0_c[s]:counters_o\/q[5]:Q
q_2_c[2]:counter7_0\q[2]:Q DFF
q_2_c[1]:counter7_0\a[1]:Q DFF
q_2_c[0]:counter7_0Y/q[0]:Q DFF
a_c[4l:counter_0Va[41:Q DFF Ad|
Assign to Channel A| -> q_0_c[S]:counters_0\q[5]:Q Unassign
Assign to Channel B | -3 Unassign
Event Counter | Frequency Monitor | User Clock Frequencies |
Help Close

Figure 25 - 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.
€ Debug FPGA Aray - m] X
LiveActive Probes Selection B X | oga AT
Hierarchical View | Netist View Live Probes Active Probes | Memory Blocks | Probe Insertion |
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q_2_c[2]:counter7_0Y/q[2]:Q IFE
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Figure 26 - 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.

35



& Microsemi

a AR\ MicrocHIP company

PolarFire FPGA SmartDebug User Guide
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q_0_c[0]:counters_o\/q[0]:Q DFF
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q_c[4]:counters_o\q[4):Q DFF Ad|
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Figure 27 - 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

"Erequency Monitor" below

"User Clock Freguencies" on page 48

Frequency Monitor

The Frequency Monitor calculates the frequency of any signal in the design that can be assigned to Live Probe
channel A. The Frequency Monitor must be activated before or after the signal is assigned to Live Probe Channel
A. You can enter the time to monitor the signal. The accuracy of results increases as the monitor time increases.
The unit of measurement is displayed in Megahertz (MHz). During the run, progress is displayed in the pane.
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Figure 28 - Frequency Monitor Tab/UlI

In the Frequency Monitor tab, you can activate the Frequency Monitor, change the monitor time (delay to

calculate frequency), reset the monitor, and set the frequency in megahertz (MHz). Click the drop-down list to

select monitor time value. During the frequency calculation, all tabs on the right side of the window are disabled,
as well as the tabs in the FPGA Hardware Breakpoint (FHB) pane.

Activating the Frequency Monitor

You can activate the Frequency Monitor in either of the following two ways:
e Click Activate Frequency Monitor, and then click the Live Probe tab and assign a signal to Channel A

(Channel B is not configured for spatial debug operations).
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Hierarchical View | Netist View | Live Probes | Active Probes | Memory Blocks | Probe Insertion |
Fiter: | Search Save... I Load... | Delete | Delete Al
Name Type |~
Instance(s): Add
q_0_c[5]:counteré_0Y/g[5]:Q DFF
IF counter5_0Y
L counters_0\ 0_c[4]:counters_0 : DFF
B counter? 0\ 9_0_c[4] _OVa[4):Q
HR e q_0_c[3]:counters_0Yq[3]:Q DFF
q_0_c[Z]:counters_0Yq[Z]:Q DFF

Assign to Channel B
— 1

Assign to Channel A | -> g_2_c[6]:counter7_0Vg[6]:Q

Assign to Channel B | >

DFF
q9_2_c[5]:counter7_0Va[5]:Q e
9_2_c[4]:counter7_o\a[4]:q DFF
q_2_c[3]:counter7_0\/q[3]:Q I
9_2_c[2]:counter7_0Va[2]:Q BEF
q_2_c[1]:counter7_0\Va[1]:Q DFF
q_2_c[0]:counter7_0V/a[0]:qQ DFF
q_c[4]:counter5_0\g[4]:Q DFF

hd|
Unassign |
Unassign |

Close |

Figure 29 - 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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Hierarchical View | Netlist View | Live Probes I Active Probes | Memary Blocks | Probe Insertion |

Filter: I Search | Save... I Load... | Delete | Delete Al

Hame Type -
Instance(s): Add
q_0_c[5]:counters_0Y/q[5):Q
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- I counter7_0\ 9.0 cldficountere_OV[9:Q
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q_0_c[2]:counters_0Yq[2]:Q DFF
q_0_c[1]:counters_0Yaq[1]:Q DFF
Event Counter/Frequency Monitor
q_0_c[0] :counters_0Y/g[0]:Q DFF
| Activate Frequency Meter | | RESET q_2_c[6]:counter?_0Y/g[6]:Q DFF
Monitor time (s): IO‘ 1 q_2_c[5]:counter?_0Vq[5):Q DFF
Frequency (MHz): 0 q_2_c[4]:counter?_0Y/q[4]:Q DFF
Signal : q_2_c[6]:counter7_0Y/g[6]:Q q.2_c[3]:counter?_0\q[3):Q oOFF |
q_2_c[2]:counter?_0Vq[2]:Q DFF
q_2_c[1]:counter?_0Vaq[1]:Q DFF
\ q_2_c[0] :counter?_0Y/g[0]:Q DFF
\ q_c[4]:counter5_0V/g[4]:Q DFF LI
Assignmchannelf-\l -> g_2_c[6]):counter7_0\q[6]:Q Unassign |
Asgign to Channel B | - Unassign |

Event Counter Frequency Monitor | User Clock Frequencies |

Help | Cloze

Figure 30 - 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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=1
Live/Active Probes Selection & X oGa Aray debuug data
Hierarchical View I Metlist View Live Probes | Active Probes | MemoryBlocks | Probe Insertion |
Fiter: | Search Save... I Load... | Delete | Delete Al
Name Type <
Instance(s): Add

q_0_c[5]:counters_0Vig[s]:Q

#-IF counter5_0\
1 counters 0\ . Va[4]:

| q_0_c[4]:counters_0Va[4]:Q DFF
I counter7_0\ !
[+ I counter8 0\

g_0_c[3]:counter6_0Via[3]:Q DFF
g_0_c[2]:counters_0V/q[2]:Q DFF
et orF
g_0_c[0]:counters_0V/a[0]:Q DFF
<< RESET q_2_c6]:counter?_0\a[6]:Q —
WMonitor time (s): R ~ q_2_c[5]:counter?_0Vg[s]:Q DFF
0% I 4_2_c[4]:counter7_0Va[41:Q =
P a_2_c[3]:counter7_0Vg[3]:Q DFF
Signal : q_2_c[6]:counter?_0\/al6l:Q P — =
g_2_c[1]:counter?_0Vg[1]:Q DFF
g_2_c[0]:counter7_0V/q[0]:Q DFF

q_c[4]:counters_0\/g[4]:Q DFF =1

Assign to Channel A| -2 q_2_c[5]:counter7_0\/q[6]:Q Unassign
Assign to Channel 8 [ -> Unassign

Event Counter _|Frequency Monitor | | User Clock Frequendies
L

Tabs disabled

Window disabled

Help Close

Figure 31 - 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
also enabled to reset the Frequency to 0 to start over the next iteration. The progress bar is hidden when the
Frequency Monitor stops.

a AR\ MicrocHIP company

is

40



& Microsemi

a AR\ MicrocHIP company

PolarFire FPGA SmartDebug User Guide

€0 Debug FPGA Array - m] X
Live/Active Probes Selection ax FPGA Array debug data
Hierarchical View ] Netlist View ] Live Probes Active Probes ] Memory Blocks ] Probe Insertion 1
Filter: | Search Save... ‘ Load... | Delete | Delete Al ‘
Name | Type IL
Instance(s): Add
q_0_c[5]:counters_0Vq[5]:Q DFF
#- I counter5_0Y
: E ga:igig: q_0_c[4]:counters_0\a[4]:Q DFF
3 counter8_0\ q_0_c[3]:counters_0\q[3]:Q DFF
q_0_c[2]:countere_0Yq[Z]:Q DFF
& ‘ q_0_c[1]:countere_0Yq[1]:Q DFF
q_0_c[0]:counters_0\q[0]:Q DFF
Activate Frequency Meter | @ RESET q_2_c[8]:counter7_0Vq[6]:Q DFF
Monitor time (s): m q_2_c[5]:counter7_0\q[5]:Q DFF
Frequency (MHz): (),312499 I q_2_c[4):counter7_0Va[41:Q DFF
Signal : q_2_c[6]:counter7_0Yq[6]:Q 4.2 c[3:counter7 OVa[:Q oFF -
q_2_c[2]:counter?_0\qg[Z]:Q DFF
q_2_c[1]:counter7_0Vq[1]:Q DFF
q_2_c[0]:counter7_0\q[0]:Q DFF
q_c[4]:counter5_0Va[4]:Q DFF j
Assign to Channel A | -> gq_2_c[6]:counter?_0\/g[e]:Q Unassign
Assign to Channel B | - Unassign
" Event Counter _ Frequency Monitor ‘ User Clock Frequencies

tabs enabled Window enabled

Help Close

Figure 32 - Stopping the Frequency Monitor

See Also
"Event Counter" on page 33
"User Clock Freguencies" on page 48

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).

Note: FHB auto-instantiation can also be done in the “Import netlist as VM file” flow.
See the example figure that follows.
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Figure 33 - 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.

B Debug FPGA Aray = &8 O

FPGA ey debug dats

UnmProbes | ActveFrobes | emory Blodks

Fiter: [ search ] = (% [ e [P | Celete A |
|
Wtancels): Add Fead Vabut Hide e
FOCC__Count_cf 100§ oFF 20h00849 xh
B courd_epcs i
B couni_rpes_1L FOCC 1 Count cf 19:0) FF 0TS Hh
| courn_epes_ FOOC_3 Count_cf 19:0) OFF F0WCL54E 2h
| FPLA Hardware SreabPomt |
@ Operase on Al Clock Domains ) Operaste on Seledied Clock Domain
St Clock Dompn 1 © 0
Trger Setp
Trigoey Sgral @ ot Cornected
Edige Selerted: Rumrg
Defay Cycles Before balt : 750
Ao Tragge
1] > o
Expart Waveform
n Beod Achve robes. | [Save ActveProbes Dota...|  irie hctve rotes
= 4| i

Figure 34 - 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) ! " I, 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.

7 Debug FPGA vy S S E e - " |
| D

Lrvefactve Probes Selecton [ 3

FPGA Array debug dats

Herarchical Vew | Hatist View Livefrobes | Active Prodes | MemoryBlods | Frobe Insertion

Fiter: Search | (#] =] (%1 [#] [ swee | [ toed. ] [ Deletess
Instance{s}: [oadd | [Hame Type Ficad Value fiirie vabae
= - = 0_0,_c[15:0] OFF FHhITCEC 2Th
coant_i} :
B couni_t} aq_2_c[19:0) oFF F0H1AF1E am "
B/ count 2\ la_t efre0) o FOHFII98 0 I
B count 3 a3 c{19:0] DFF HHODCAC Hh
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Salact Clock Doman BST
Tewgger Setup
| Trigoer Sional : Mot Corrected | |
Ben Sefected: Rang
Delay Cycles Before Halt ;240

n [ o |
_Ew1ﬂmfmn

Hedp

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.

43



& Microsemi

a A%\ MicrocHiP company

PolarFire FPGA SmartDebug User Guide

=
LivoefAcive Probees Selecton B X ppga drray debug dats
[ Ferachics vew | Hetist iew | Ue Frobes | ActiveProbes | MemoryBlocks | Probe Insevton |
|
Fiter E |£| - mm{ Save... _JL u-l._J Delete L Deeiedl |
tnstancell [ e ] Nﬂ!_.u_dm R
e INIE== E—r - !
| ¢ B count 2y » lagdc1o0) o F0hF3I9E E !
|+ B coumT ‘ | ¢ lasciisnn). oer [aowoocsc  [am [
FPGA Hardware BeeskPoast
@ Cperate o A ok Dompng ) Operats on Selscted Clock Dempin
Select Clock Domasin 1 | FCCC_0)0_ BT -
Trigger St
Trigger Signal Mot Conrected
Selecied: Risng
Dty Cycles Before Halt | 240 |
Berrn Trigeger
n [ |
Esgart Warveform
.H—] . S |
‘ | " i Read &ctree Frobes éu— - ....... Probes T a_‘i Winte Acfve Probes |
e g P E— |

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 vecd format.

Assumptions and Limitations

¢ 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.
o 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 notinferred.

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

e FHB performance can only be characterized against the clock which it is running at (i.e. 1L60MHz).

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

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 35 - User ClockuFrequencies Tab/UI

See Also
"Event Counter" on page 33

"Erequency Monitor" on page 36

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 sSNVM 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.

€ sHVM Debug

VM Debug
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Page 220 220 52 B Plain Tedt
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/A

Read fom De\ncel

Figure 36 - Client View - expanded list

B

Figure 37 - Client View - Memory

Page View
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 39 - Memory View - Page Range
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[Page Type: Plaintext
Uz a2 ROM: Off
Data Read Status: Success
shVM Page &10:
Page Status hd
v | _ coe |
Figure 40 - View All Page Status
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Read Operation

Client View

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

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

Page View

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

Runtime Operations

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

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

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

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.

By default, lanes are configured in full duplex mode. Half duplex mode is also supported for each lane in the
Quads. More information about half duplex mode lane configuration is provided in the following sections:

e Configuration Report

e SmartBERT

e Loopback Modes

e Static Pattern Transmit
e Eye Monitor

e Signal Integrity
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To access the Debug Transceiver feature in SmartDebug, click Debug Transceiver in the main SmartDebug

window.
r-@ SmanDebug M1
fFile View Help

Device: | MPF300TS_ES (MPF3DOTS_ES) Programmer: | S201YQST 1V (S201YQST1V)

ID code read from device: 2F8 131CF

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

Log

[ [2] Messages | €3 Errors i, Warnings i Info

Figure 41 - SmartDebug Window - Debug TRANSCEIVER
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Figure 42 - Debug Transceiver Dialog Box
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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

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.

— - R
| WY Debug TRAMSCENVER o o >
Corfiguration Report | SeartBERT | LocchackMedes | Suake Pattern Trardme | Epr Montsr |
Lanes QOLE D _nCvR_CO_ovt_Nove | Q0L L T L R 0B icvR, R 10 oW QOL1_TH_LZ Rox_0JBe ucve_ERm C3 Fnonly 0 0w [qa: PR WL C0_0f_now
LARLT
Preyucsl Locabos. 0 LAKIS 0_LRNET 0 LANE G LAREY
Ta PREA Ready » & A -
F PHAA Bendy & e & @
T PLL & @ 1Y -
FX PLL i A & -
FX CDR PLL L ] 0] L ] -
Dala Whehth Lel_ Ll 2 Loel &) b
1| d|
Rt
i | (== |
e ]

Figure 43 - 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-only lane in half
duplex mode is shown as"NA".

Rx PMA Ready - Indicates if the Rx of the lane is powered up and ready for transactions. Tx-only lane in half
duplex mode is shown as"NA".

TX PLL - Indicates if the lane is locked onto TX PLL. Rx-only lane in half duplex mode is shown as "NA".
RX PLL - Indicates if the lane is locked onto RX PLL. Tx-only lane in half duplex mode is shown as "NA".
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RX CDR PLL - Indicates if the lane is locked onto the incoming data. Tx-only lane in half duplex mode is shown
as "NA".
For the parameters above, green indicates true and red indicates false.
Notes:
Click the Refresh button to update the lane status.
The report refreshes automatically when you navigate from another tab.

Transceiver Hierarchy
Transceiver Hierarchy is a lane hierarchy with all the lanes instantiated in the design shown with respect to top
level instance.
Transceiver Hierarchy is shown in the following tabs: "SmartBERT" on page 55, "Loopback Modes" on page 61,
"Static Pattern Transmit" on page 60, and "Eye Monitor" on page 61.

In the SmartBERT, Loopback Modes, and Static Pattern Transmit pages, check boxes allow multiple lanes to be
selected for debug, as shown in the following example.

Transceiver Hierarchy
4 PF_XCVRO
+| Lane 0
+| Lanel
Lane 2
Lane 3
4 PFXCVRA
¥ Lane(
+| Lanel
Lane2
Lane 3
4 PF_XCVR_2
Y| Lane 0
¥| Lane 1l
| Lane 2
| Lane 3
4 PF_XCVR 3
Lane0
Lanel
| Lane 2
Lane 3

Figure 44 - 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_XCVRDO
Lane 0
Lanel
Lane 2
Lane 3
4 PF_XCVR1
Lane0
Lanel
Lane 2
Lane 3
4 PF_XCVR_2
Lane0
Lanel
Lane 2
Lane 3
> PF_XCWVR_3

Figure 45 - 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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Figure 46 - 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.
Disabled for half duplex mode.

TX PLL — Indicates if lane is locked onto TX PLL when the SmartBERT test is in progress. Rx Only lane in
half duplex mode is shown as "NA".

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. Tx Only lane
in half duplex mode is shown as "NA".

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. Tx Only lane in half duplex mode is shown as "NA".

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 — Data rates are shown according to the configured data rates for all duplex modes except for
Independent TxRx, where both Tx data rate and Rx data rate are shown. See the example figure above.

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.

57



& Microsemi

a AR\ MicrocHIP company

PolarFire FPGA SmartDebug User Guide

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.

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

i I
i®-| Transceiver Debug . X )
j;h Cannot close, debug activity 1s in progress.
L -
Click the Stop button to stop the SmartBERT test on all lanes simultaneously.
Note: SmartBERT tests are disabled for PCle lanes.
| Debug TRAMSCEVER (=)=
@ start record Actions
Seart BERT | | stetic Pattem Transrit | Eve Monkor | Peie LTS5 State |
Transcelver Herarchy 2 Location | 41 Pateem £Q-Neartnd | TXPLL |RRPLL |LockeoData | Cumulative Error Courk Signal Integrity Vi
&[] vr_pc[{_cniu JM ‘—Il I ‘ = | i | ﬂ‘ = e vnxew
= Di{‘fﬂféu T PF_XCVR_ERM_CO_D/IXCVR/LANED  |pREsts w| [ Enable A i W
=1 %—’g\ﬁ%m-ﬂ-” . PP _HCVR_ERM_C0_0/XCWR/LANEL | 1 1;4:;;$;0::m) | == E
LANER QU_LANE2 e =
¥ LANEL QO_LANEZ |
| T Transmit Common Mode Adjustment (% of VDDA )
S0 k2
RX Termination (ahms)
R P/M Board Connection
R)(Lacsufslgnalbalmxm:l.w
jorr
R Loss of Signal Detector - High
Joir
Polarity { F/N reversal)
Jrécrmal
‘BFEEoelnuenu
gl | | e | et | Optinae Recewver | Desi Deraute | 5
Phiy Reset Start Export &ll Lanes | Tmport Al Lanes
we | Cose

Figure 47 - PCle Lanes with SmartBERT Tests Disabled

Note: PCle lanes x1 configuration exposes unused lanes that are disabled on all the tabs in the Debug
TRANSCEIVER window.
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I ¥ Debug TRANSCENER o X
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FXCORPLL e
Data Wicth A bk

{

unused lame

Refesh

Eg_j_ure 48 - Configuration Report Showing Unused PCle Lane
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.

CondpuratonRepert | SmatBEAT | LospheckMedes | StatcPastem Tansmt | Eve Mooy

{a] Fateern EQ-tewEnd TWRL RIFL lecksoDots  CumdabwBror Cont  DomaRase (Gbs) BER  BvorCouedes  Ervor bgecton
PE_OCVR_ 00 L2 L3/LANED i L] L LJ Ha ERE] M [ Peer |
.
PE_NCVR_QU_L2 L3/LANEL % Eratic @ L ] L Ha 3125 HaA Reset
* BF_NCVR_QI_LZ LI/LANED 15 - : e o @ 0 H sooerl [ messt |
A RI212 BF_NCVR_QI_LZ LI/LANEL 5 e o o 0 H sovenl [ meset |
4 PR XCVR_QIAZ LILANED 7 . . & & @ Na §25 A | Resst |
BFCVR.QZLZ LILANEL |5+ - e o @ 0 625 1001l [ Reser |
. L j
PF_OCVR, Q3,12 LI/LANED - e o ® 0 10 250ent [ Reset
.
FE_XCVR Q3 L2 LI/LANEL 5 - - 8 o @ 0 1 250011 [ Reser |

You can select patterns for the added lane(s) from a drop-down list. See the following example.
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After the lane(s) have been added and the patterns(s) selected, click Start to enable the transmitter and receiver
for the added lanes and patterns.

Error Injection

When SmartBERT IP lanes are added, you will see the Error Injection column and Error Inject button. Errors can

be injected by clicking the Error Inject button when a PRBS test is running. This feature tests whether the error is
identified by the pattern checker.
Note: This column does not appear for non-SmartBERT IP lanes, or if a non-configured PRBS pattern has been
selected.

Error Count

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

The following example shows the Reset and Inject Error buttons.
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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.
7 Dby TRANSCINAR =] H

Conliguaionfepert | SmariBERT  LocpbackModei | s FeimenToanest | Eve Moo |

I;-m;_v.t::_-l_n_-m Iwm ] il I C0L3, O, VR, 0,4 STV ANES r i 3 r L © a
B coune R I = 1
= - SL1_ To L2 o VP oV ERML 1 B ICVE AN F ~ ™ o
T QO TH_LE R P VA ERMLC12 TCVR LA
= M LEOVE OOLY_TR_LE F /F¥_KCVRERM_CZ RaDeby 0 ROWRLAMED ? e« £ o
= @ ,:,MJ_'C_':',_: SR 003 0P _OCVR, 00 NCVRA ANES e BD AR BD  DRERBD F N L
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Figure 49 - Debug TRANSCEIVER - Loopback Modes

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

Note: These loopback types (EQ-NEAREND, EQ-FAREND, CDRFAREND, No Loopback) are enabled only for
full duplex modes and are disabled for the three half duplex modes. See the example figure above.

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:
X

# | Transceiver Debug -

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

Yes |

_

Ho

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

7 Detug TRANSCENER o x
Condguretion feport | SeartBRT | Loopbek Modes  Siate Faiterm Tanaet | Eyeborier |
B | Pasmem o e [Tims [me a
L2 VPE_XCVR, £, BA_HEVR/LANES [ BN HE @ @
QLY T L2 R0 (VP OCVR KR CT B CVRLAKED | J l HEX @
o
i QLT LB RoX_OVPF _4CVR_ERM_C2 Roknaky__XEVR/LANED | J | HEX WA @
- a AL 0P _eCvit S0 8 v LANDS | v J | mix & [ ]

c' VR, 0,0 NCWRILANED HE Y & @

5 LT, T L R OPF OV BRI C1 S ROV LAKED J | HEX @ A
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Figure 50 - Debug TRANSCEIVER - Static Pattern Transmit
When a lane is added from the Transceiver Hierarchy, the following debugging options can be selected:

Pattern — Pattern selection is available/enabled for all modes except Rx Only, since it is applicable only for Tx
(and Tx is present in Full Duplex, Tx Only, and Independent TXRXx)

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

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

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.

e g Benamed fs s T

oot Tt Cptn Semne  Dmge Deflty

P e ot A Lias gt A L

-

Figure 51 - 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 52 - 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

Note: This feature is not available for Tx Only mode. In this mode, all Eye Monitor buttons and the Optimize

Receiver button are disabled (grayed out).

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

following example figure.
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Eye Scan Mode: Harmal -
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1 L < >
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Figure 53 -

Eye Scan Mode - Normal
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Infinite Persistent Mode
Note: This feature is not available for Tx Only 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 - 8 ;
Configuraion Repert  Smait BERT  Loopbock Modes  Static Paitern Transmt  Eye Moritor
Transcenver Herarchy "o T
v SmantBERT_L4_ O(SmanBERT IF} |
LANED a
LANE1 al
LANEZ al
LANED Qi
Stlet Eye Mask: | PCle ! Apply Mask Cloar Mask
Width: 04 (] Meght: 200 e
<
Phry Resat
o Close:

Figure 54 - 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.

o |
.
Configuration Repeet  Smart BERT  Locpback Modes  Suatic Panern Transmit  Eye Monitor

Transcener Hierarchy o

LaneName: SmartBERT_L4_0{SmanBERT IPYLANED
¥ SmartBERT_L4 0(SmartBERT 17} | L4 o )i

LANED a
LANE1 e
LANE2 L
LANEZ i
|
g
‘Current Teraton: 7
— 10%
Eye Scan Mode: Infinite Parsistont i
RS R E POl ApplyMask | Cleor Mask
W0 e

Stop Plot Byt Chear

< >
Phy Reset Power off Eye MonRor Export

Figure 55 - Infinite Persistent Mode - Stop Plot Eye
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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.

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 iteration, a popup message is displayed and Eye scanning terminates.

Eye Mask
The Eye mask feature has been added to both the normal and infinite persistent modes in Libero SoC v12.5.

Eye mask provides a guide to where the best eye opening with least errors can be seen. Two new buttons
were added to the “Eye Monitor” tab: “Apply Mask” and “Clear Mask.” Both buttons are disabled in Default
View. After Plot Eye is clicked, Apply Mask is enabled.

BERT | Loopback Modes | Static Pattern Transmit  Eye Manitor |

J il

DC-Offsat

One Unit Interval

Eye Scan Mode [Normal -

Select Eye Output:l *| Browse File

Plot Eyel Clear | Apply Mask| Clear :‘*1.3:L;|

Power on Eye I":Dnitar‘ Exmrt%

Figure 56 - Eye Monitor GUI After Clicking the Plot Eye Button

After applying the mask, the “Clear Mask” button is enabled and Eye Mask for the Eye Plot appears on the
Eye Monitor GUI.
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BERT | Loopback Mades | Static Pattern Transmit Eye Monitor

I il

DC-Offset

One Unit Interval

Eye Scan Mode: [Normal J

Select Eye Output: -| Browse File

Plot Evel Clear | Apply Ma5k| Clear Ma5k|

Figure_57 - Eye Monitor GUI After Applying the Mask Using Apply Mask Button

After Clear Mask is clicked, Eye Mask for the current Eye Plot is cleared from the GUI and Apply Mask is re-
enabled.

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

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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] Debug TRANSCEIVER - o X
Configuration Report ~ SmartBERT | Loopback Modes | Static Pattem Transmt | Eye Montor |
Tronscoer werarchy | hysical Locatx 4 | [ Patern | Si900i mtegey: pE_xovR_opaeo
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[100 =] | The current settings wil configure this port in DFE mode
TX Transmit Common Mode Adjustment (% of VDDA ) | Rx CTLE
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Polarity ( P/N reversal)
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DFE Coefficients
HL, H2, H3, 4, HS: 0,0,0,0,0
Rl | L 3 Bpot | mpont | Optimze Recever | Design Defouts|  Appy
FPhy Reset Start Export All Lanes | Import All Lanes
_tp | oo |

Figure 58 - Debug TRANSCEIVER - Signal Integrity (Full Duplex Mode)
In full duplex mode, all parameters (Tx and Rx) are imported/exported.
The following example figures show Signal Integrity for Tx Only mode, Rx Only mode, and Independent TxRx

mode.
[ 57 bebug TranscEnER e
Configraton Report | SmartBERT | LooobadiModes  StascPattem Transmt | Eye Monitor
v vese T T | o Signal Integrity View
QOLLTH L2 RX_OFF NCVRL ERM_C1 0T MOVRULANED
Hx @ W e
T Erphass drphde
QOLY_TX_L2_RX_O/PF_XCVR_ERM_C2_RXOnky VI XCVR/LANED ] _I | o HEX a0 _mr_25 =
=R LT Zi T brpedance (cbes )
[100 =
TX Tt Cermrcn Mede Adustrmenst (% of VODA )
[s0 =]
OFE CoeMoents
HL H2 HO, HA, HS: s
[ i | |
Start F Export Al Lanes m"wl
— oo |

Figure 59 - Signal Integrity - Tx Only Mode
In this mode, only Tx parameters are imported/exported.
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57 tebug Transceven - o x
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Figure 60 - Signal Integrity - Rx Only Mode
In this mode, only Rx parameters are imported/exported.
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Figure 61 - Signal Integrity - Independent TxRx Mode
In this mode, Tx and Rx parameters are imported/exported.
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/O 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.
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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

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

Import

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.

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.
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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
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
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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

Signal Integrity Parameters in Half Duplex Modes

Tx Only XCVR Mode

The Signal Integrity view shows only Tx parameters.

Lane information is also shown in the Signal Integrity view.

Optimize Receiver is disabled.

The Export option exports only Tx parameters.

The Import option imports only Tx parameters. If Rx parameters are present, the tool errors out.

Rx Only XCVR Mode

The Signal Integrity view shows only Rx parameters.

Lane information is also shown in the Signal Integrity view as aheader.

Optimize Receiver is enabled.

The Export option exports only Rx parameters.

The Import option imports only Rx parameters. If Tx parameters are present, the tool errors out.

Independent TxRx XCVR Mode
This mode is displayed as full duplex mode (no changes).

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.
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Figure 62 - Debug TRANSCEIVER - Optimize Receiver

Click Optimize Receiver to open the Optimize Receiver dialog box. Full duplex, Rx Only, and Independent TxRx

will be shown (Tx Only lanes will not be shown).
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Figure 63 - 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.
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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.
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Figure 64 - Signal Integrity Pane - DFE Coefficients

DFE coefficients for CDR lanes are displayed as NA.
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:

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

pages.

e When atest is started/stopped on selected lane in the SmartBert page
e When atest is started/stopped on selected lane in the Static Pattern Transmitpage
o When Optimize Receiver is executed on the selected lane.

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 65 - 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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PCEMererchy | Physcal Location | [Poe ket s [ [ LocktoDats | Sec Evor Detectes | Ded Bror Detected ] Paramters [ vahues
e ML Pas S0P PO QPSS LA PR AT 8 H H H H 843 penos et s
o EEea—rl § 8 3 & et opai
Device/Port Type Native Endpoi
Megotioted Max Paylosd 128 Bytes
Mo Read Request Size 512 Bytes
[Nagtiated Link Speed 5 Gbps.
m = Negtisted Link Wadth .ﬂ
Dot [MSLINT status Unietemupted
Comectibhe Error Mot Detected
o Fatal Ervoe Mok Detected
ol Ervor Mot Deticted
Dhted, Unupponted Requtst Mt Detected
=l
_maten | T | )
| -

Figure 66 - 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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DeseFonType Mt Endpn

Hirgetustes L Piysad 188y

i e P S n2kee

2560

eghated Lisk Width ot

/—\ [ T st Unntermpted

Ovtact | Cemmectitle Emor Mee Detected

o Fati e HetDetected

B Het Detected

s i

@
< 040
o Je 5 e

i

Figure 67 - 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.

€ SmartDebug s (a(Els|
CEER N PRIl

Device: [MPF100T (MPF100T) | Programmer: 520108050 (52010805D) |

1D code read from device: F8111CF

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

Log & X

E]Messages €3 Errors i, Warnings i) Info

neg_link_width: x4 Li
neg_max_payload: 128 Bytes

| |neg_max_read request: 512 Bytes

non_fatal_error_detect: Not Detected

unsupported_request_detect: Not Detected

cM1_PCIe_SS_0/PF_PCIE_0/FCIE_1

Debug File Reader

Pcie Logical name: CM1_PCIe S5 _0/PF_PCIE O0/PCIE_l1, LISSM State: Polling.Compliance
Debug File Reader

Barhddress:0

BarSize:0

PortType:0

Payload: 0

ReadRequest:2

i

Figure 68 - Active State and Substate Information
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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.

ot i . e TR e
CourstoeSapert | St | Locpbach vt | Skt Trunt | Epmt S T e |
T L [m [iomots [ sec s vmces [ s v Do ——— Teinee
GarTs H H H H [T P—————
ot i . . . H B4R Mgt O e 3
S—— [
e e
(ST —— 12
e 130
rigpanen o b
/’_‘\ e 4T it [re—
Dot ot e [

@ e ggted bt et Dot

£
A5
4

@
_
(L F e =)

Figure 69 - 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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(@ smartDebug [ESSEEE™5)

File View Help

Device: |

_'_l Programmer: |5

ID code read from device: F8111CF

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

Log & x

(E]Messages €3 Erors i Wamings i Info

FATETE: 0 ;'!
UnsupRequest:0

Error reading config space data for parameters: neg_link width
Config Space Data:

bar_asaign_offsec_address: 0

bar_asasign size: 0

bar_port_type: Native Endpoint

correctible error detect: Not Detected

fatal_error_detect: Hot Detected

mei_ interrupt statua: Low

neg_link_speed: 2.5 Gbps

neg_max payload: 128 Bytes

neg_max_read requesc: 512 Bytes

non_fatal error detect: Not Detected
unsupported_request_decect: Not Detected j

Figure 70 - Config Space Parameter Information in the SmartDebug Log Window

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

Record Actions
This option is used to record the register sequence of XCVR operations into a file. The Start record Actions option
is shown at the top-right corner as an option to click to start recording.

¥ Debug TRANSCEIVER - o X
[ > | ® Start record Actions |
Configuration Report ~ Smart BERT | Loopback Modes | Static Pattern Transmit | Eye Monitor | Pcie LTSSM State |
e |Pattem ‘EQ— NearEnd “m PLL ‘vau ‘Lxx:k ik | Curnutatier- Signal Integrity View
= PF_PCIECOO -
PE XCVR ERM CO 0/ XCVRAANED [PRBS7 < [ Enable NA i R
Ti Emphasis Amplitude RX [nsertion Loss
o PF_XCVR_ERM_CO_O/IXCVR/LANET [PRBS7 | [ Enable = @ - NA [to0rv_wich_0dB 2| |f"'5‘15 J
= TX Impedance ( chms ) e
kb o 3| eprm 1
o | ANES TX Trensmit Common Mode Adjustment (% of VDDA) | o oo
ko 2|0 ¥
RX Termination (chms)
150
RX P/N Board Cennection
[AC_COUPLED WITH_EXT_CAP
RX Loss of Signal Detector - Low
o E|
RX Loss of Signal Detector - High
[oFF 7
Polarity ( P/N reversal)
Normal ]
DFE Coefficients
H1, H2, H3, H4, HS: nA
4 \ | » \ < I 2 Expart Import Optimize Receiver | Design Defauits Apply
Phy Reset Start ‘ Export All Lanes|  Import All Lanes |
i il ol il
_Help | _Close |

Figure 71 - Debug TRANSCEIVER Window Showing Start Record Actions Option
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This option is hidden in Demo Mode. When clicked on ‘Start recording Actions’, recording starts and the option

changes to ‘Stop recording...’

B ' Debug TRANSCEIVER

Configuration Report  Smart BERT | Loopback Modes | Static Pattern Transmit

Eye Monitor Pcie LTSSM State |

Transceiver Hierarchy | Pattern EQ-NearEnd | TXPLL |RXPLL |LocktoData | Cummulative Signal Integrity View
S PF_PCIE_COO i R
O pr PLIE COC PF_XCVR_ERM_CO_O/ XCVR/LANED [PRBST -] Enable NA
AME. TX Emphasis Amplitude RX Irsertion Loss
2 LANE] PF_XCVR_ERM_CO_0/1_XCVR/LANE1  [PREST Enable . NA [100mV_wieh,_0d5 fo.538 E|
PF_XCVR_ERM_C T Impedance ( chms )
B | XCVR [ SUERS
® LANED s X No_Peak_+7.3dB
2 | ANET TX Transmit Common Mode Adjustment (% of VDDA ) COR Gain
[ N |
RX Termination (ohms)
w3
RX P/N Board Connection
[AC_COUPLED_WITH_EXT_CAP
RX Loss of Signal Detector - Low
RX Loss of Signal Detector - High
OFf
Polarity ( P/N reversal)
Moemat . 4
DFE Coefficients
H1, H2, H3, H4, HS: NA
‘4 vl »
Phy Reset Start Export All Lanes|  Import All Lanes

Help | Close
Figure 72 - Debug TRANSCEIVER Window Showing Stop Recording Option
When clicked on ‘Stop Recording...’ to stop the recording, a window pop-up asks the user for the output to be saved to
a text (.txt) file. After saving the file, the Debug TRANSCEIVER window goes to default state.
W Debug TRANSCEIVER - =] x
(®stop recording...
Configuration Report ~ Smart BERT | Loopback Modes | Static Pattern Transmit | Eve Monitor | Pcie LTSSM State |
Tl € save Recorded Actions Signal Integrity View
+ B PEPCIECOO RX
= C pPFpCIECOC PF_XCVR ERM C 4 B8 > This PC » Desktop v O  Search Desktop R
- LANEO tude RX Insertion Loss
" U LANET PF XCVR ERM ¢{  Organize New folder [>] -] | [e5d8 ]
Ex PF_XCVR_ERM_C v ms )
= B | XCVR I Desktop % Name Date modified 2 RX CTLE
® LANEO Docs ] No Peak +7.3dB
T LANET SB_PRBS_1.txt 6/30/2020 1:08 PM | fon Mode Adjustment (% of VDDA) | 0
Sventcaanior = ot 6/30/2020 10:08 PM 1
screenshots —| LTSSM.txt 020 5:15 PM RX Termination (ohms)
| SB_PRBS.txt 5/30/2020 12:48 PM -
@ OneDrive = L 150
power_on_dfe txt 5/14/2020 12:41 AM RX PIN Board Connection
% This PC Plot_Eyetxt 5/14/2020 12:30 AM [AC_COUPLED WITH EXT_CAP
5 ko] Objects error_counter_resettxt 5/12/2020 2:24 PM RX Loss of Signal Detector - Low
I Desktop Phy _resetixt 5/12/2020 210PM oF 7
2B 1 e e rne mrmiin il NS X RX Loss of Signal Detector - High
fefr—————— 1
File name: |SB,PRBS.txt -
Polarity { PN reversal)
Save as type: Text File(*txt) &s 'F‘
;
H1, H2, H3, H4, HS: A
L | » 4] 2 Export Import Optimize Receiver | Design Defaults|  Apply
Phy Reset | Start Export All Lanes| _ Import All Lanes
_Help | Close

Figure 73 - Save Recorded Action Window Pop-Up to Save Text File After ‘Stop recording...” is Clicked
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Recorded Content

The saved file is in plain text (.txt) format.

The first five lines contain the header. The header says that the following sequence is a read-modify-write
operation. It also has the date and time of recording.

The operation sequence always starts with the name of the operation followed by the Quad and lane information if
applicable.

The following snippet is an example demo file which records PRBS start sequence.
Interpreting the text is as follows:
Example 1

1. Start PRBS test on LANE2 QUADO using PRBS7 means:

a. The lane selected on the SmartBERT tab is Q0_ANEO and the pattern selected is XCVR PMA
PRBS?7.

b. The first set of lines has four subheadings which mean the following:
Register Name: Register name that can be looked up in the register map.

Address: The physical address of this register is 7 hexadecimal digits which is calculated based on
the Quad, lane number, register type and offset.

Write mask: Write mask is 8 hexadecimal digit number which indicates the mask value to be applied
on the register read value.

Write value: The write value is 8 hexadecimal digits number to be written after the mask is applied.

If the value is 0, the operation is basically read the register value and apply the mask on it and write in
the register.

c. End of start PRBS test sequence -> denotes that the sequence for that lane is completed and the
next sequence is initiated.

T R 4
# Microchip Technology Inc. #
# The following sequence is a read-modify-write operation. #
# Tue Jun 30 22:08:59 2020 #
- #
o
# Start PRBS test on LANE2 QUADO using PRBS7:
# ___________________________________________________________
Register Name: SER CTRL
Address: 0x1044070
Write Mask: 0xXFFFFFTFF

Write Value: 0x0

Register Name: SERDES RTL CTRL
Address: 0x10440C0

Write Mask: O0xXFFFFAL1FF

Write Value: 0x2000

# End of start prbs test sequence.

Figure 74 - Example 1
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The following are XCVR operations for which Record Actions is supported:

The following are XCVR operations for which Record Actions is not supported:

SmartBERT tests

Loopback tests

Static Pattern tests

Power ON/OFF Eye Monitor
Transceiver PHY Reset

Poll PCle LTSSM State

Read PCle configuration space

Eye Monitor

Optimize Receiver

Signal Integrity

PRBS tests from SmartBERT IP

Phy
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Example 2

11
12
13
14

15 # End of LTSSM state operation.

16

LTSSM state on PCle lane

Register Name and Address will be common to all the register sequence.

& Microsemi
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Read Mask: This means the sequence is only a read register operation. The mask value is the mask to extract
the required field value. Here, the mask value is Ox1F which means reg[4:0] is the value to be read, hence the

mask value.

LTSSM STATE: This is the result that is obtained after the mask is applied to the read value.

Microchip Technology Inc.

The following sequence is a read-modify-write operation.

Wed Jun 24 17:15:48 2020

LTSSM Status on PCIELl:

Register Name: LTSSM STATE
Address: 0x300A05C
Read Mask: 0x1F

LTSSM STATE: 0x3

Figure 75 - Example 2

The following are XCVR operations for which Record Actions is supported:

The following are XCVR operations for which Record Actions is not supported:

SmartBERT tests

Loopback tests

Static Pattern tests

Power ON/OFF Eye Monitor
Transceiver PHY Reset

Poll PCle LTSSM State

Read PCle configuration space

Eye Monitor

Optimize Receiver

Signal Integrity

PRBS tests from SmartBERT IP

Phy
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Debug uPROM

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

In the main SmartDebug window, click Debug uPROM.

& SmartDebug = | B
File View Help

Device: | MPF300TS_ES (MPF300TS_ES) b Programimer: | S201YQST IV (S201YQST 1V) ¥
1D code read from device: 2F8 131CF

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

| Debug UPROM. .. | Debug TRANSCEIVER... ]

Log & X

€3 Errors i, Wamnings i) Info

Figure 76 - SmartDebug Window - Debug uPROM
If a y(PROM memory block is used in the Libero design, the yPROM Debug window appears.

€ UPROM Debug 7 sl
UPROM Debug
{ User Design View \/” Direct Address View \
| Client List Start Address MNumber of words
| - 1
! 2000
500

Figure 77 - 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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{ User Design iew \/ Direct Address Yiew \
| Ghentlist | StartAddress |

|
userl I Ol

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

In the example above, Number of 9-bit words is 52224, so 52224 words will be shown in the table.
Column headers are numbered 0 to F in hexadecimal format, representing 16 words in a row.

Row addresses begin with a word address associated with Start Address. For example, if the Start Address is
0x15 (hex), the starting row has an address of 0x0010.

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

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

1] 1 F 3 4 5 6 7 8 9 A B = D E F I_‘_
0200 008 00A 00C OOE 010 012 014 016 018 014 062 O64 088 OP4 074 0™ 15
0210 074 O0FA ©07A OB0 OBO OBO OB6 OBG 0BS OBC  OBC @8C 092 092 092 098
0220 098 098 O09E O9E 09 QA4 OA4 QA4 OAA OQAA OAA 0BO OBD OBO OBS 0BG
0230 086 O0BC ©OBC OBC OC2 OC2 ©OC2 OC8 OCB OCB | OCE OCE OCE OD4 OD4 | 0D4
0290 O0DA ODA  ODA | OEQ0  OEO  OSQ0 | OEG OE6 | OEG  QEC | OEC OQEC 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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€@ UPROM Debug

UPROM Debuxg
 User Desion View '\ Direct Acdress Visw_\
| Cientlist | StartAddress | Number of words

0 1 2 3 4 5 & 7 8 9 A

| B C i}
|oouo NR NR  NR 003 005 006 O0O7 OOB 009 ODA OOB OQOC 00D OOE OOF
{0010 010 o011 012 o01fF 014 IS 016 MR MR NR MR MR MR MR N MR

Address - 0014, Value - 014 |

Direct Address View

The Direct Address View tab in the yPROM Debug window provides access to fPROM 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 |/ Direct Address View

Start address: Ox 5

Number of 9-bit words: 20

[Read from Device

0 1 2 3 4
0000 WNR MR, MR MR, MR
0010 010 011 012 013 | 014

e

7 =
Decimal
5 & 7 8 9 A B C D E F
005 006 OO OO 009 OODA QOB  OOC OQOD OQOE UEF|
015 01 017 018 NR HR. MR, MR, M, NR MR |

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

If the uPROM Debug window is closed and reopened, the session is retained. The yPROM Debug session is lost

Notes:

disabled if invalid values are entered.

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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To access the Debug DDR 10 Margin feature in SmartDebug, click Debug DDR Memory... in the main
SmartDebug window. This option is available only for DDR3/DDR4/LPDDR3 memory configurations on PolarFire
devices. This option is not visible when DDR memory is not used in the design.

E]Messages QErrurs &, Warnings olnfu

€ SmartDebug == -
Eile View Help
Device: [MPF300T (MPF300T) | Programmer: [ 133000 |
10 code read from device: F&141CF
Project Checksum (DDC) :8F60
View Device Status... Debug FPGA Array... ‘
Debug SNVM... ‘
Debug DDR Memory... ‘
Log & x

Figure 78 - SmartDebug Main Window with Debug DDR Memory Option

This opens the Debug DDR 10 Margin dialog box as shown in the following example.
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Description
lrsdect a DDR instance from ComboBox on left and dick "Get Training Data™ Button

Get Training Data

—FPGA INITIALIZATION
Bank # Info

Bank # Info

—DDR PHY CLOCK TRAINING
HS_I0_CLK to 5Y5_CLK training

CK to CA training

—DDR PHY IfO TRAINING
Write Leveling

Write Calibration

—OTHERS
Training [terator

Read DQ/DQS Optimization charts

Figure 79 - DDR IO Margin Dialog Box with Options Disabled

Initially, all options in the DDR IO Margin GUI are disabled. Users have to select which DDR instances training
data they want to look at and click on the Get Training Data button. After clicking the Get Training Data button,
the script to get the training data is run. It takes around two minutes and the DDR 10 Margin dialog box displays
the information based on the selected DDR Instance, as in the example below.
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—Choose DDR

—Description

|oDR4 (PF_DDR4_Co_0)

Information On Bank 0 configuration.

Get Training Data

—Bank 0 Info

Bank

—FPGA INITIALIZATION Calibration Status

Bank 0 Info

Bank 7 Info

—DDR. PHY CLOCK TRAINING
H5_I0_CLK to SYS_CLK training

CK to CA training

—DDR PHY 1O TRAINING
Write Leveling

Write Calibration

—OTHERS
Training Iterator

Read DQ,/DQS Optimization charts

Figure 80 - DDR 10 Margin Dialog Box Showing Information for First 10 Bank
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—Choose DDR

—Description

|DDR4 (PF_DDR4_C0_0)

Information On Bank 7 configuration.

Get Training Data ~Bark 7 Info

Bank
Calibration Status

—FPGA INITIALIZATION
Bank 0 Info

Bank 7 Info

~DOR PHY CLOCK TRAINING ———————————
H5_IO_CLK to SYS_CLK training

CK to CA training

—DDR. PHY IjO TRAINING
Write Leveling

Write Calibration

—OTHERS

Training Iterator

Read DQ/DQS Optimization charts

Figure 81 - DDR 10 Margin Dialog Box Showing Information for Second IO Bank

90



& Microsemi

a A%\ MicrocHiP company

PolarFire FPGA SmartDebug User Guide

—Choose DDR

Description

|DDR4 (PF_DDR4_C0_0)

Aligns HS_IO_CLK to the memory dock. When it is aligned, the data can be transferred to or

o from the user logic.
Get Training Data

—FPGA INITIALIZATION
Bank 0 Info

Bank 7 Info

~DOR PHY CLOCK TRAINING —————————————
H5_IO_CLK to SYS_CLK training

CK to CA training

—DDR. PHY IjO TRAINING
Write Leveling

Write Calibration

—OTHERS
Training Iterator

Read DQ/DQS Optimization charts

Figure 82 - DDR 10 Margin Dialog Box Showing HK_IO_CLK to SYS_CLK Training
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—Choose DDR

Description

|DDR4 (PF_DDR4_C0_0)

Aligns the rising edge of DDR controller system dock to the center of the command and

o address buses of the DDR. memory. When the rising edge is aligned, DDR. commands can be
Get Training Data written to the SDRAM.

—FPGA INITIALIZATION
Bank 0 Info

Bank 7 Info

—DOR PHY CLOCK TRAINING
H5_IO_CLK to SYS_CLK training

CK to CA training

—DDR. PHY IjO TRAINING
Write Leveling

Write Calibration

—OTHERS

Training Iterator

Read DQ/DQS Optimization charts

Figure 83 - DDR IO Margin Dialog Box Showing CK to CA Training
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—Choose DDR

—Description

|DDR4 (PF_DDR4_C0_0)

Write leveling is a training mode used during DRAM initialization. The write leveling process
identifies the delay when the write DQ5 rising edge aligns with the rising edge of memory
dock.By identifying this delay, the system can accurately align the write DQS within memary
clock.

Get Training Data

—FPGA INITIALIZATION —Write Leveling

Bank 0 Info
DQS/DQ write dock delay taps

Lane 0
—DDR. PHY CLOCK TRAINING —————————————————— Lane 1

H5_IO_CLK to SYS_CLK training

Bank 7 Info

Lane 2
CK to CA training Lane 3

—DDR. PHY IjO TRAINING
Write Leveling

Write Calibration

—OTHERS

Training Iterator

Read DQ/DQS Optimization charts

Figure 84 - DDR 10 Margin Dialog Box Showing Write Levelling Data
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—Choose DDR

—Description

|DDR4 (PF_DDR4_C0_0)

Correcting for latency is accomplished by pushing both DQ and DQS by a full dock cyde {memary
dock, CKD Jf CKO_N). The Training IP handles the Write calibration. The Training IF writes and
reads known patterns through the controller and pushes DQ / DQS by a full dock cyde until
Writes and Reads match.This step is also called as coarse correction because DQS is pushed by a
full dock cyde. The Write calibration is done on a per byte lane basis.

Get Training Data

—FPGA INITIALIZATION
Bank 0 Info —Write Calibration

Bank 7 Info Write offset (cydes)

~DDR PHY CLOCK TRAINING ————————————— vzt

HS_I0_CLK to SYS_CLK training Lane 1
Lane 2

CK to CA training Lane 3

—DDR. PHY IjO TRAINING
Write Leveling

Write Calibration

—OTHERS

Training Iterator

Read DQ/DQS Optimization charts v

Figure 85 - DDR 10 Margin Dialog Box Showing Write Calibration Data
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—Choose DDR

—Description

|DDR4 (PF_DDR4_C0_0)

Information On Training completion status and time taken

Get Training Data
=il iagie ~Training Tteratar

Daone Complete
Training time (ms) 1.18332

—FPGA INITIALIZATION
Bank 0 Info

Bank 7 Info

~DOR PHY CLOCK TRAINING ———————————
H5_IO_CLK to SYS_CLK training

CK to CA training

—DDR. PHY IjO TRAINING
Write Leveling

Write Calibration

—OTHERS

Training Iterator

Read DQ/DQS Optimization charts

Figure 86 - DDR IO Margin Dialog Box Showing Training Iterator Data
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—Choose DDR

—Description

|DDR4 (PF_DDR4_C0_0)

DOR IO Margin Eye. Shows left, mid, right margin with DQS position in chart format. Hovering the

o cursor on the chart will show the number of delay taps as tool tip.
Get Training Data

—Read DQ/DQS5 Optimization charts

—FPGA INITIALIZATION
Bank 0 Info

Bank 7 Info

~DOR PHY CLOCK TRAINING ———————————
H5_IO_CLK to SYS_CLK training

CK to CA training

—DDR PHY IjO TRAINING

Write Leveling

Write Calibration

—OTHERS

Training Iterator

Read DQ/DQS Optimization charts

Figure 87 - DDR IO Margin Dialog Box Showing Read DQ/DQS Optimization Charts

The tool informs the users about errors generated while getting training data as shown below:
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—Choose DDR

Check List

|DDR4 (PF_DDR4_C0_0)

DOR PLL did not lock, Check DDR./FPGA supplies, check the reference dock connection, check the ddr
reset connection, check DEVICE_INIT_DOME.

Get Training Data

—FPGA INITIALIZATION
Bank # Info

Bank # Info

—DOR PHY CLOCK TRAINING
H5_IO_CLK to SYS_CLK training

CK to CA training

—DDR. PHY IjO TRAINING
Write Leveling

Write Calibration

—OTHERS
Training Iterator

00 00 00 00

Read DQ/DOS Optimization charts

Figure 88 - DDR 10 Margin Dialog Box Showing Error Generated when DDR PLL is Not Locked
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—Choose DDR

—Description

|DDR4 (PF_DDR4_C0_0)

Write leveling is a training mode used during DRAM initialization. The write leveling process
o identifies the delay when the write DQS rising edae aligns with the rising edae of memary
Get Training Data dlock.By identifying this delay, the system can accurately align the write DQS within memory
dock.

—FPGA INITIALIZATION —Write Leveling
Bank 0 Info

DQS/DQ write dock delay taps

Bank 7 Info
n Lane 0

—DOR PHY CLOCK TRAINING
H5_IO_CLK to SYS_CLK training

Lane 1

Lane 2

CK to CA training Lane 3

—DDR. PHY IjO TRAINING
Write Leveling

Write Calibration

—OTHERS
Training Iterator

O R0 << <<

Read DQ/DQS Optimization charts

Figure 89 - DDR IO Margin Dialog Box Showing Error Generated During Write Levelling Data
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—Choose DDR

Check List

|DDR4 (PF_DDR4_C0_0)

Charts not generated as write leveling failed. Chedk DDR 1O placement whether correct slot is used,
Checdk DDR,/FPGA supplies, Check 10 drive strenath on FPGA side

Get Training Data

—FPGA INITIALIZATION
Bank 0 Info

Bank 7 Info

—DOR PHY CLOCK TRAINING
H5_IO_CLK to SYS_CLK training

CK to CA training

—DDR. PHY IjO TRAINING
Write Leveling

Write Calibration

—OTHERS
Training Iterator

O | RO << &<

Read DQ/DQS Optimization charts

Figure 90 - DDR IO Margin Dialog Box Showing Error Generated During Write Levelling Data
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Chedk List
|DDR4 (FF_DDR4_C0_0) ﬂ Charts not generated as eye width is invalid. Check DDR IfO placement whether correct slot is used,
Check DDR,/FPGA supplies, Check IfO drive strength on memory side, Check I/O ODT on the FPGA
Get Trairing D side, Check vref settings on FPGA side (If external vrefis selected in [jO editor, make sure that the
g Data : . =
corresponding vref pin is properly connected on board)
FPGA INITIALIZATION
Bank 0 Info
Bank 7 Info

DDR PHY CLOCK TRAINING
H5_IO_CLK to 5YS_CLK training

CK to CA training

DDR PHY 1O TRAINING
Write Leveling
Write Calibration

OTHERS
Training [terator

O S % <<

Read DQ/DQ5 Optimization charts

Help Cloze

Figure 91 - DDR 10 Margin Dialog Box Showing Error Generated During Read DQ/DQS Optimization Charts

Debug eNVM

Debug eNVM is applicable for PolarFireSoC devices only. ENVM memory is present in the MSS core. This
memory can be used to store user or application data of an SoC design. The total space that ENVM memory
can hold is 128KB. ENVM is divided into four sectors - Sector 0, 1, 2, and 3. Libero tool can be used to
configure the memory and place the data from a file or override the locations.

The configurator for ENVM memory has divided the memory into pages. A total of 512 pages each comprising
256 bytes of data. Multiple clients can be configured, and each client can hold data in multiple pages.

Table 1 - ENVM Memory Division with Page Size and MSS Address

Size Offset Description MSS Address

128K Bytes 8K 0x00000000 Sector 2 0x20220000
56K 0x00002000 Sector 0 0x20222000
56K 0x00010000 Sector 1 0x20230000
8K 0x0001E000 Sector 3 0x2023E000
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There are two views present in the ENVM Debug window - Client View and Page View.
Client View

SmartDebug shows clients configured through “Configure Design Initialization Data and Memories” tool in the
Design Flow. Client View allows the user to select a client and read the data present from the device. Details
like client name, client start page number, client end page number, number of bytes used and whether the client
is used as a ROM are displayed in ENVM Debug window as shown below.

€ ENVM Debug - O X
ENVM Debug
/" Client View \/" Page View \
Clients ‘ Start Page ‘ End Page Number of Bytes Use as ROM ‘ﬂ
2 |envm_1 131 131 10 No J
3 lenvm_2 132 132 128 No J
-

|
Read from Device

Help Close

Figure 92 - ENVM Debug Window with Client View

A single client can be selected at a time to view the content. Once a client is selected, “Read from Device”
button is enabled.

€ ENVM Debug — [m] X

ENVM Debug
/ Client View '/ Page View \

Clients Start Page End Page Number of Bytes Use as ROM _‘

| Read from Device

Help | Close

Figure 93 - Read from Device on Selection

Click the “Read from Device” button to see the content displayed as a matrix of cells. The headers are added to
show the MSS address offsets to each of the locations as well as on the row headers.
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€ ENVM Debug - o ®
ENVM Debug
[ ChentView \/"Paga View \
Clionts | StartPage | EndPage | Number of Bytes Use as ROM =l

T
4 lenvm_3 133 133 48 No

Figure 94 - Client View Data

Page View

Page View can be seen when Page View tab is selected in ENVM Debug Window.
Start page and end page number options can be edited to input valid page numbers. Start page can be between
0to 511. End Page can be between start page and 511.

Error messages will be displayed if incorrect entries are entered. Read from Device button will be enabled only
after entering valid entries.

Click the Read from Device button to see the page content.
€ ENVM Debug - o x

ENVM Debug
[ Clent View /" Page View

Start page: [0
End Page: 2 (3 Pages)

Read from Device

Latest Content Retrieved from Device: Tue Jun 30 16:58:15 2020
Retrieved Content: from Page O to Page 2.

00000
00010
00020
00030
00040
00050
00060
00070
00080

00090

Figure 95 - Page View Data
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4 — SmartDebug Tcl Commands

See the PolarFire FPGA Tcl Commands Reference Guide for detailed information about the SmartDebug
Tcl Commands supported in PolarFire.
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5 - 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....

| Debug FPGA Array ol
=
Livefactive Probes Selection 8 % Fpoa Aray debug doto
Hierarchical View _Ngt_hlv_'!w]l W Active Probes | Memory Blocks | Probe Insertion |
i [#] [=][#][¥][ sevee [ tod |[ oekte ][ oekiem
Instance(s): Add me ﬁme [Read Value [Write Value
> |Shift_Reg_0/shft_reg[13:0] DFF 14h0001 14h
4 @D FFO o 0/q_0:0_FF_0jq:Q DF 0 hd
+ I Primitives =7 1
¥q T
4 0 shift Reg 0 Delete
4 T Primitives
Bt Poll...
ﬁ :2_"!1[”] Create Group...
reg[1] —
B shit_reg[2]
B shft_reg[3]
B shft_reg[4]
| B shft_reg(s]
B shft_regl6]
B shft_regl7] Read ActiveProbes | [Save Active Probes' Data,..| | Write Active Probes
B shft regld] - I
o=
(==

3. Inthe Pseudo-static Signal Polling dialog box, choose a value in Polling Setup and click Start Polling.
r_"l: '] Pseudo-static signal polling LM1
Signal : D_FF_0/q_0:D_FF_0/q:Q

Polling Setup

@) Poll for 0 @ Poll for 1

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

Time Elapsed in seconds: 0

Start Polling Stop Polling

How do | force a signal to a new value?

To force a signal to a new value:
1. Inthe SmartDebug window, click Debug FPGA Array.
2. Click the Active Probes tab.
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3. Select the signal from the selection panel and add it to Active Probes tab.
| 5.1 Debug FPGA Array
=
Live/Actve Probes Selection B X roga Aray debug dato
Hierarchical View | Metiist View | LivePrabes | Active Prabes | Memory Blodks | Probe Insertion |
Flter: * (=] (2] [+ Save 1 [ Delets Delete Al
Net(s): [Name [rype Read Ve Ioite Value
Name Type -
b B_DOUT_1 cl6:0] RAMS4x18
3 BAMEUE |
b : RAMS418
DFN1_0_Q:DFN1 0:Q
DFN1_1_Z:DFN1_1:Q DFF [ 1
 URAM_O\sd_URAM_O URAM_ROCO/E _ADCR._ret(3:0] ﬁlﬁiE
b eount_6_0_q[S:0]
b count_6_2_0_ql7:0] I:FF
I eount_7_0_q[6:0] OFF
¥ count_7_2_0_q[8:0] DFF =
Ll L i Read Active Probes Save Active Probes’ Data... Write Active Probes
B FPGAHardware BreakPoint
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 ActiveProbes.
K1 Debug FPGA Array : —a =l e s
®
LivefActve Probes Selection B X oA Amay debug data
l [ ical View | Netst View LiveProbes | Active Probes | Memory Blodks | Probe Insertion |
e [#] (=] (2] [#][ swve. |[ e | e || peetem
i ame Type Value rite Value |
s |DAn1_0_QiDAN1_0:Q DFF |1 0 -
Name Type & > |B_DOUT_c[S5:0] RAMG4x18  |shoE 6'h9
b B_DOUT_1_c[6:0] RAMS4x18 ;
I B_DOUT_2_¢[7:0] RAMG4x 18
» B_DOUT_c[5:0) RAMS4x18
DFN1_0_Q:DFN1_0:Q DFF
DFN1_1_Z:DFN1_1:Q
b URAM_O\isd_URAM_0_LRAM_ROCO/A_ADDR _net{5:0] nmm
b URAM_0\isd_URAM_0_URAM_ROCO/B_ADDR _net{:0] luuwm
b count_6_0_q[5:0]
b count_6_2_0_g[7:0] DFF
b count_7_0_q[6:0] DFF
b count_7_2_0_q[8:0] DFF =
[ < . > Read Active Probes | [Save Active Probes'Data...| | Wite Active Probes
L
‘Bl FPGAHardware BreakPoint
I
I i

How do | count the transitions on a signal?

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

transitions on a signal.
To count the transitions on a signal:
1. Assign the desired signal to Live Probe Channel A.
2. Click the Event Counter tab and check the Activate Event Counter checkbox.
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-1F counter5_oY

€ Debug FPGA Array - m]
=1
Live/Active Probes Selection B X e Aray debug data
Hierarchical View | Netist View | Live Probes | Active Probes | Memory Blocks | Probe Insertion |
Filter: I Search | Save... | Load... | Delete | Delete All
Name Type -
Instance(s): Add

q_0_c[5):counters_0Vq[5]:Q

Event Counter | Freguency Monitor | User Clock Frequencies

Assign to Channel A| -> q_0_c[5]:counter6_0Yq[5]:Q

Assign to Channel B | -=

[+ I counters_0\ 0_c[4]:counters_0\/q[4]: DFF
- I counter7_0Y -0l DValtQ
& 1 counter8_04 q_0_c[3]:counters_0Vq[3]:Q DFF
q_0_c[2]:counterd_0Vq[2]:Q DFF
q_0_c[1]:counters_0\q[1]:Q DFF
Event Counter/Frequency Monitor
q_0_c[0]:counters_0Y/g[0]:Q DFF
Activate Event Counter | @ Reset q_2_c[6]:counter?_0Vg[e]:Q DFF
Edge Selected:  Rising q_2_c[5]:counter7_oVq[5]:Q DFF
i
Time elapsed (s): | ‘ Stoj
peed (3) IS | & I q_2_c[4]:counter?_0VYq[4]:Q DFF
Total Events: In PrOgress' q_2_c[3]:counter?_0Vg[3]:Q DFF
Signal : q_0_c[5]:counter6_0Yq[5]:Q
q_2_c[2]:counter?_0Vq[2]:Q DFF
q_2_c[1]:counter7_0Vq[1]:Q DFF
q_2_c[0]:counter?_0V/g[0]:Q DFF
q_c[4]:counter5_0\q[4]:Q DFF LI

Unassign
Unassign

iy

Help

Close

See Also

"Event Counter" on page 33

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.

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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[ 57 Debug FPGA Array r_ [E=RE)
=
Live/Active Probes Selecton B X EpGA Aray debug date
Hierarchical View | Netist View LveProbes | Active Probes | MemoryBlocks | Probe Inserbion |
e [osen ] (osens ]
— rome e
S gy x| A_DOUT_0_c[8]:URAM_3\/od_URAM_3_URAM_ROC4/INST_RAMG4x15_[P:A_DOUT[D)  RAMS4x18
> M URAM_0\ IE |
D= = A_DOUT_0_c[7]:URAM_3\/sd_URAM_3_URAM_ROC3/INST_RAMG4x15_IP:A_DOUT[T]  RAMG4x18
% : M" A :ﬂ | A_DOUT_0_c[6]:URAM_3\/sd_URAM_3_URAM_ROC3/INST_RAMG<x18_IP:A_DOUT[D]  RAMS4x18
& M count & O\ ¥
= A_DOUT_D_c[5):URAM_3\/sd_URAM_3_URAM_ROC2/INST_RAMG4x15_IP:A_DOUT[1]  RAMG4x18
A_DOUT_0_c[4]:URAM_3\fsd_URAM_3_URAM_ROC2/INST_RAMG4x18_IP:A_DOUT[0] ~ RAM&4x18
. A_DOUT_0_c[3}:URAM_3\/sd_URAM_3_URAM_ROC1/INST_RAMG4x15_IP:A_DOUT[1]  RAMG4x18
UzezClacks Ercqucncyiib) A_DOUT_0_c[2]:URAM_3\/sd_URAM_3_URAM_ROC1/INST_RAM64x18_IP:A DOUT[0]  RAMB4x18
1 FCCC_0_GLO ~245
A_DOUT_0_c[1):URAM_3\/sd_URAM_3_URAM_ROCOANST_RAMG<x15_IP:A_DOUT[T]  RAME4X18
| 2 FCCCO_GLL 487
A_DOUT_D_c[0}:URAM_3\/sd_URAM_3_URAM_ROCO/INST_RAME4x15_IP:A_DOUT[D]  RAME4x18
3 FCCC 0 GL2 ~974
I 4 FCCC 0 GL3 ~194.6
‘| m 3
Assign to Channel A | -3 A_DOUT_0_c[8J:URAM_3\isd_URAM_3_URAM_ROCA/INST_RAMG4x15_[P
i Assign to ChannelB | ->
@
["EventCounter | Frequency Monitor | User 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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€0 Debug FPGA Array

Live/Active Probes Selection

Hierarchical View 1 Netlist View 1

Filter: ‘ Search
Instance(s): Add

+ IF counter5_0Y
+- I counter6_0Y
+ I counter7_0Y\
+- IF counter8_0\

Activate Frequency Meter | @@ RESET
Monitor time (s): 0.1 -

Frequency (MHz): ()
Signal : q_2_c[6]:counter?_0\g[8]:Q

Event Counter Frequency Monitor User Clock Frequencies
Help
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- m} X
FPGA Array debug data
Live Probes Active Probes 1 Memory Blocks I Probe Insertion ]
Save... | Load... | Delete All ‘
Hame | Type IL

q_0_c[5]:counters_0V/a[s]:Q
q_0_c[4]:counters_0\/q[4]:Q
9_0_c[3]:counters_0Yq[3]:Q
q_0_c[2]:counters_0Va[2]:Q
9_0_c[1]:counters_0Vq[1]:Q
q_0_c[0]:counters_0V/a[0]:Q
q_2_c[6]:counter7_0V/q[6]:Q
q_2_c[s]:counter?_0V/a[s]:Q
q_2_c[4]:counter?7_0Va[4]:Q
9_2_c[3]:counter7_0Vq[3]:Q
q_2_c[2]:counter?7_0Va[2]:Q
9_2_c[1]:counter7_0Vq[1]:Q

q_2_c[0]:counter7_0Vq[0]:Q

q_c[4]:counter5_0\/q[4]:Q

Assign to Channel A

-> g_2 c[6]:counter7_0\/g[E]:Q

DFF

DFF

DFF

DFF

DFF

DFF

DFF

DFF

DFF

DFF

DFF

DFF

DFF

DFF

M|
Unassign ‘

Assign to Channel B | -3 Unassign
Close

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 55.

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 55.

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 - o *
»
Memory Blocks Selection Fx FPGA Array debug data
s | =, I UveFrobes | ActiveProbes  MemorySocs | Probe Inserton
Memory Blocks: Select User Design Memory Blode
_I Data Width:
Port Used:
Instance Tree
= B omer  Add
=8
B INST_RAMIK20_IP
# 3B mem_mem_0_1
# I mem_mem_ 0 2
% 3B mem_mem_0_3
4 | x
Bl Save Hhock Data I ite B4 I
b | oo |

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 Blockstab.
4. Click Read Block to read the content of the block.

ey odes el & X FpGA Array debug data
Filter: [ search | [ LveProbes | ActveProbes | MemoryBiocks | Probe Insertion
: ‘ User Design Memory Block:  Fabric_Logic_0/U3/F_0_Fo_U1
Data Width: 18-bit
S ]| e
« I} Fabric_Logic_0 |
+ | U3
4 1 FoFouL baEdislstnlgdsistalesslstbuslaslsluuosistnlebsl=Cal el =k
e ? ;n::n'_r“m'o'o 0000 00AS3 08809 09008 14500 00010 00381 12028 00040 12080 04000 20214 02000 11080 20040 1C220 0AD20
iaves
TR thm-'w eaiB P 0010 02700 04451 04001 08000 05000 32500 00120 00000 00080 00420 04019 1CH00 00052 00106 00C22 10058
= ? g"';'f-.;mf"" w00 0020 10400 00010 10000 14044 1C040 0B10E 39425 OD990 10C14 00004 04001 10000 00100 00042 20100 08002
imif
P T szmfu‘“‘m—" 0030 D000IE 00000 20808 000SA 0OIEQ 28100 02883 00770 10020 04000 00000 00200 20004 22400 04006 0A030
4 B ramtmp_ramtmp_0_0
a B primitives
B INST_RAMG4x18_IP =
4 | F_12F1_2 Save Em:kDar.a...J Write Blodk
4 B ramtmp_ramtmp_0_0
4 T Primitin =
Lo ]
See Also

"Memory Blocks " on page 25

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.
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2. Click the Memory Blocks tab.

3. Select the memory block from the selection panel on the left of thewindow.
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€ Debug FPGA Amay - o b4
L
Memory Blocks Selection g% ~FPGA Array debug data
ot | Saardh I Live Probes | ActiveProbes  MemoryBlods | Probe Insertion
Memory Blocks Select User Design Memory Blodc
_I Data Width:
Port Used:
Instance Tree
S Boame  Add
=8
B INST_RAMIC0_IP
# B mem_mem_0_1
# 1 mem_mem_0 2
# 3 mem_mem_0_3
4 | 2
Read Block Save Hock Data, I Write Elock I

Help

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 Blockstab.
5. Click Read Block. The memory content matrix is displayed.

6.

7. Click Write Block to write to the device.

Select the memory cell value that you want to change and update the value.

Memory Blocks Selection B X FpGA Array debug data
Filter { Search | ‘Lwerbee i Active Probes |  Memory Blodks |__E‘3"_'_L£';{“_°'_"_i
Memory Blocks: User Design Memory Block:  Fabric_Logic_O/U3fF_12_F1 U2
21 Data Width: 18-6it
i e 2| ot
4 £ Febric Logc 0 [
L3 = 3 1F] IE
i | oinlwialszuldinlitalesuletaleTale sl taiasleb e inCule etk
o= Ealre b 0000 00083 SFFFF 00102 00083 01200 00824 00004 00304 00200 0000 000SA 20001 0000 00050 00300 00000
> W F_LF1LL2 0010 00000 20410 20002 02101 0D0SO 08016 020CO OC200 0OUAD 00002 DSO0D 10020 05004 00018 20008 08300
4 WE_L2F1IU2
4 '; :“""‘PA_'F""'""P—U 0020 0020C DOOOO 00000 00084 00030 02408 00001 02080 20000 DOODO 20000 00005 02000 02012 0DCO1 00454
Primitives
T F:lem,mms,p 0030 02400 10001 00001 04000 00400 00002 01201 0004 00020 01CO0 02040 10008 07242 19102 24041 02044
. - 3 F:N:FI_UZ
» ik F_15_F1 U2
b W F_16F1U2 - = -
> B F_17 F1U2 Read Block e Hodk
b HFF 18 F1 U2
M E 19 F1 L2
See Also

"Memory Blocks " on page 25
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| read the health check of the Transceiver?

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

1.

2.

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
52.

5| Debug TRAMSCEVER

ConfigurationReport | SmartBERT | LoopbadkModes | StaticPattem Transmit | Eye Monitor |

Lanes
4 LANEQ
Physical Location
Tx PMA Ready
Rx PMA Ready
TXPLL
RX PLL
RX COR PLL
Data Width

PEXCVR QO L2 L3 PFXCVR Q1 L2113 PFXCOWR_QZL213 PFXCVR Q31213

Q2_LANE2
®
@
@
@
@
20

bit bit bit 40 bit
4 LANEL
Physical Location
Tx PMA Ready
Rx PMA Ready
TXPLL
RX PLL
RX CDR PLL
Data Width

_LANE3 Q2_LAME3

50000072
500000
500000

bit bit bit bit

Run the SmartBERT Test, with EQ-NEAR END checked or with external loopback connection from Tx to Rx on
selected lanes. This should result in 0 errors in the Cumulative Error Count column. See "SmartBERT" on page
55.
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6 — Product Support

Microsemi SoC Products Group backs its products with various support services, including Customer Service,
Customer Technical Support Center, a website, electronic mail, and worldwide sales offices. This appendix
contains information about contacting Microsemi SoC Products Group and using these support services.

Customer Service

Contact Customer Service for non-technical product support, such as product pricing, product upgrades, update
information, order status, and authorization.
From North America, call 800.262.1060

From the rest of the world, call 650.318.4460
Fax, from anywhere in the world, 650.318.8044

Customer Technical Support Center

Microsemi SoC Products Group staffs its Customer Technical Support Center with highly skilled engineers who
can help answer your hardware, software, and design questions about Microsemi SoC Products. The Customer
Technical Support Center spends a great deal of time creating application notes, answers to common design
cycle questions, documentation of known issues, and various FAQs. So, before you contact us, please visit our
online resources. It is very likely we have already answered your questions.

Technical Support

For Microsemi SoC Products Support, visit http://www.microsemi.com/products/fpga-soc/design-support/ fpga-
soc-support.

Website

You can browse a variety of technical and non-technical information on the Microsemi SoC Products Group
home page at https://www.microsemi.com/product-directory/design-resources/1750-libero-soc.

Contacting the Customer Technical Support Center

Highly skilled engineers staff the Technical Support Center. The Technical Support Center can be
contacted by email or through the Microsemi SoC Products Group website.

Email

You can communicate your technical questions through our Web portal and receive answers back by email,
fax, or phone. Also, if you have design problems, you can upload your design files to receive assistance. We
constantly monitor the cases created from the web portal throughout the day. When sending your request to us,
please be sure to include your full name, company name, and your contact information for efficient processing
of your request.

Technical support can be reached at https://soc.microsemi.com/Portal/Default.aspx.
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My Cases

Microsemi SoC Products Group customers may submit and track technical cases online by going to My
Cases.

Outside the U.S.
Customers needing assistance outside the US time zones can either contact technical support at
https://soc.microsemi.com/Portal/Default.aspx or contact a local sales office.

Visit About Us for sales office listings and corporate contacts.

Error! Hyperlink reference not valid.can be found at https://www.microsemi.com/locations

& Microsemi

a S\ MicrocHie company

Microsemi Headquarters One Enterprise, Aliso Viejo, CA 92656 USA
Within the USA: +1 (800) 713-4113

Outside the USA: +1 (949) 380-6100

Fax: +1 (949) 215-4996

Email: sales.support@microsemi.com www.microsemi.com

©2019 Microsemi, a wholly owned subsidiary of Microchip Technology Inc. All
rights reserved. Microsemi and the Microsemi logo are registered trademarks of Microsemi Corporation. All other trademarks and service marks are the property of their respective owners.

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

About Microsemi

Microsemi, a wholly owned subsidiary of Microchip Technology Inc. (Nasdaq: MCHP), 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. Learn more at www.microsemi.com.
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