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Welcome to SmartDebug

Introduction to SmartDebug

Design debug is a critical phase of FPGA design flow. Microsemi’s SmartDebug tool complements design
simulation by allowing verification and troubleshooting at the hardware level. SmartDebug provides access
to SRAM, transceiver, uPROM, and probe capabilities. Microsemi PolarFire FPGA devices have built-in
probe logic that greatly enhance the ability to debug logic elements within the device. SmartDebug accesses
the built-in probe points through the Active Probe and Live Probe features, which enables designers to
check the state of inputs and outputs in real-time without re-layout of the design.

Use Models

SmartDebug can be run in two modes:
¢ Integrated mode from the Libero Design Flow
e Standalone mode

Integrated Mode

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

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

Standalone Mode

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

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

Standalone Mode Use Model Overview

The main use model for standalone SmartDebug requires users to generate the DDC file from Libero and
import it into a SmartDebug project to obtain full access to the device debug features. Alternatively,
SmartDebug can be used without a DDC file with a limited feature set.

Supported Families, Programmers, and Operating Systems
Programming and Debug: PolarFire

Programmers: FlashPRO3, FlashPRO4, and FlashPRO5

Operating Systems: Windows XP, Windows 7, Windows 10, and RHEL 6.x
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Getting Started with SmartDebug

This topic introduces the basic elements and features of SmartDebug. If you are already familiar with the
user interface, proceed to the Solutions to Common Issues Using SmartDebug or Frequently Asked
Questions sections.

SmartDebug enables you to use JTAG to interrogate and view embedded silicon features and device status
). SmartDebug is available as a part of the FlashPro programming tool.

See Using SmartDebug for an overview of the use flow.

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

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

Using SmartDebug

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.




PolarFire SmartDebug User Guide C Micmsemi

Power Matters.”

-@‘ Create SmartDebug Project ﬁ

Mame: sdebugl
Location: (C:fUsers

Construct JTAG chain for the project

Connected programmers: [SZDl‘fQSTlU V” Refresh ]

@ ImportDDC File: ide_v/negedgeck/2043_18_1024 35 v/srcs/RAM_Logical_View.ddc |

Design debug data wil be imporied with JTAG chain

) Construct Automatically

) o) [t

Figure 1 - Create SmartDebug Project Dialog Box

Import from DDC File (created from Libero)

When you select the Import from DDC File option in the Create SmartDebug Project dialog box, the Design
Debug Data of the target device and all hardware and JTAG chain information present in the DDC file
exported in Libero are automatically inherited by the SmartDebug project. The programming file information
loaded onto other Microsemi devices in the chain is also transferred to the SmartDebug project.

Debug data is imported from the DDC file (created through Export SmartDebug Data in Libero) into the
debug project, and the devices are configured using data from the DDC file.

Construct Automatically

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

Configuring a Generic Device

For Microsemi devices having the same JTAG IDCODE (i.e., multiple derivatives of the same Die), the
device type must be configured for SmartDebug to enable relevant features for debug. The device can be
configured by loading the programming file, by manually selecting the device using Configure Device, or by
importing DDC files through Programming Connectivity and Interface. When the device is configured, all
debug options are shown.

For debug projects created using Construct Automatically, you can use the following options to debug the
devices:

e Load the programming file — Right-click the device in Programming Connectivity and Interface.
e Import Debug Data from DDC file — Right-click the device in Programming Connectivity and Interface.

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

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

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

See Also
Programming Connectivity and Interface

View Device Status
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SmartDebug User Interface

Standalone SmartDebug User Interface

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

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

<Libero Installation folder>/ bin/sdebug
<FlashPRO Installation folder>/bin/sdebug
@ SmanDebug
Preject  View Tools

B M8

--=||IE||.

SmartDebug Projects

Lag & x

| QE«M i, Wamnings i) Info

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

10
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o Execute SmartDebug-specific Tcl scripts (Project > Execute Script)
e Export SmartDebug-specific commands to a script file (Project > Export Script File)
e See alist 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

P L i H

Log

([E]vessoges | @ Erors i, Wamogs @ o

Figure 3 - Programming Connectivity and Interface Dialog Box — Project created using Import from DDC File

All devices in the chain are disabled by default when a standalone SmartDebug project is created using the
Construct Automatically option in the Create SmartDebug Project dialog box.

I+l Programming Connectivity and Interface

+ [MPF300(T_ES[TS_ES)] g
&0 | O &

o} O

([EPessages ] @ Erors i viermngs @ 1o

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

11
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The Programming Connectivity and Interface dialog box includes the following actions:

e Construct Chain Automatically - Automatically construct the physical chain.

Running Construct Chain Automatically in the Programming Connectivity and Interface removes all
existing debug/programming data included using DDC/programming files. The project is the same as a
new project created using the Construct Chain Automatically option.

e Scan and Check Chain — Scan the physical chain connected to the programmer and check if it
matches the chain constructed in the scan chain block diagram.

e Run Programming Action — Option to program the device with the selected programming procedure.

When two devices are connected in the chain, the programming actions are independent of the device.

e Zoom In — Zoom into the scan chain block diagram.

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

Hover Information

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

block diagram:

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

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

e Programming action: The programming action selected for the device in the chain when a

programming file is loaded.
e |R: Device instruction length.

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

in the chain.

TDI £2

Libero design device

| Name: | MPF300TS_ES
| Device: | MPF300TS_ES
|File: |

|F'ru:ugrarr1rr1ing action: |

|IR:

8

|TCK:

| 10000000

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

12
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e Device name
e Programming file name

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

Right-click Properties

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

MPF300T_ES . {MPF300T_ES (2) P
[MPF300T_ES] & i [MPF300T_ES] = ~
2 T . I T &
{ i
S b ]| Set As Libero Design Device

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

Select Program ProcedurefActions...
Move Device Left...

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

Enable Device for Programming - Select to enable the device for programming. Enabled devices are
shown in green, and disabled devices are grayed out.

Load Programming File - Load the programming file for the selected device.

Select Programming Procedure/Actions- Option to select programming action/procedures for the devices
connected in the chain.

e Actions: List of programming actions for your device.

e Procedures: Advanced option; enables you to customize the list of recommended and optional
procedures for the selected action.

Import Debug Data from DDC File - Option to import debug data information from the DDC file.

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

13
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e Scan and Check Chain
e Run Programming Action

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

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

e Import Debug Data from DDC file

e Configure Device — Renaming the device in the chain
e Configure Device — Family/Die change

e Load Programming File

Selecting Devices for Debug

Standalone SmartDebug provides an option to select the devices connected in the JTAG chain for debug.
The device debug context is not saved when another debug device is selected.

5 SmatDebug - EACapture :

e

View Tools Help
oy
= M &

Device: [MPF300(T_ES(TS_ES). (MPF300T5_E5) - Programmer: :éﬁiﬁﬁ{éﬁﬁ;um -
M MAGLO AT (SITS) (MES M2GLOIBT S TS)) \

10 code read from device: IFBLIICF

Wiew Device Status... Dabug FPGA ATaY... .
e — e " — -
Log 8 x
([ ressages) @ rors s vrmrs. @ 1ot
programmer 'S20LYFVOTT" : FlashProd
programmer 'S201YPVOTT' : FlashProl
poegramser "SI0LYEVOTT" : FlaahFrol

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.

14
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& Device Status Report _i’ B
Device: MPF300TS_ES (MPF300TS_ES) Programmer: 520 1YPVOTT (S201YPVOTT) [ save | [ £ Print ]
Device Status:
! 1DCode (read from the device) (HEX): 1F8131CF
f Device Certificate

Certificate is vald .

Design Information
Design Mame: top
Design checksum (HEX): GEBE
Design Version: 0

Digest Information
Fabric Digest (HEX): cbb14c3b49b9 1 192b8acf407556999

al35a15e 10c2a332d4fSbabdee33d 169
SNVM Digest (HEX): 55h85278 1h9995a44c9 356 4e 44 1ae 27
24n96f99caf4fboa 141cfc9842cqbe3

Device Security Settings
Debug instructions are disabled.
Live probes are disabled.
User JTAG interface is disabled.
JTAG boundary scan is disabled.
AP is disabled.
UFS UL segment is protected.
Global key mode for factory initialization key is disabled.
Global key mode for zercization recovery key is disabled.
Global key mode for default key is disabled.
Global key mode for authorization code is disabled.
Global key mode for factory key is disabled.
Global key mode for factory EC key is disabled.
Global key mode for factory EC key & ephemeral EC key is disabled.
Global key mode for user EC key is disabled,
Global key mode for user EC key & ephemeral EC key is disabled.
User Key1 write is protected.
User Key2 write is protected.

Programming Information
Cyde count: 16
*Algorithm Version: 1
* Programimer: FlashPro 5
= Software Version: FlashPro version not available
* Programming Software: FlashPro
* Programming Interface Protocol: JTAG
* Programming File Type: STAPL

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

IdCode
IDCode read from the device under debug.

Device Certificate
Device certificate displays Family and Die information if device certificate is installed on the device.

Figure 5 - Device Status Report

Power Matters.”

If the device certificate is not installed on the device, a message indicating that the device certificate may not
have been installed is shown.

Design Information

Design Information displays the following:

Design Name

15
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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

16



PolarFire SmartDebug User Guide C Micmsemi,

Power Matters.”

Debugging

Debug FPGA Array

In the Debug FPGA Array dialog box, you can view your Live Probes, Active Probes, Memory Blocks, and
Insert Probes (Probe Insertion).
The Debug FPGA Array dialog box includes the following four tabs:

e Live Probes
e Active Probes

e Memory Blocks
e Probe Insertion

Hierarchical View

The Hierarchical View lets you view the instance level hierarchy of the design programmed on the device
and select the signals to add to the Live Probes, Active Probes, and Probe Insertion tabs in the Debug
FPGA Array dialog box. Logical and physical Memory Blocks can also be selected.

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

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

component —i.e., leaf cells (hard macros on the device).

You can expand the hierarchy tree to see lower level logic.
Signals with the same name are grouped automatically into a bus that is presented at instance level in the
instance tree.
The probe points can be added by selecting any instance or the leaf level instance in the Hierarchical View.
Adding an instance adds all the probe able points available in the instance to Live Probes, Active Probes,
and Probe Insertion.

17
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Hierarchical View | Metlist View

Filter:[ H Search ]

Instanche(s):

= it G5 _DPSRAM_INIT O
. - IF Primitives

= 4 XCVR_LANE 0

= {7t PF_TPSRAM O
= fit XCVR_LANE_PF_TPSRAM 0 _PF_TPSRAM_ROCO

E- Et Primitives

[ INST RAM1K20 [P

E- 3 RX CLK’._Cc:unter
= I count_i[0].genblkl.count i
EE Et Primitives
“o 1 count[ 0]
- 1 count{1]
- 1 count[2]
- - count]3]
count i[1].genblkl.count i
count_i[2].genblkl count_i
count_i[3].genblkl.count i
count_i[4].genblkl count i
DATA FIFO
“Primitives
_CLK_Counter
“count_i{0].genblkl count i
% Primitives
1 count{0]
- 1 count[1]
- 1 count{2]
“ 1 count[3]
cuunt_i[l].genblkl.cuunt_i
count_i[2].genblkl. count i
count_i[3].genblkl.count i
count_i[4].genblkl.count i
_DATA IN
“count i[0].genblkl.count i
count i[1].genblkl count i
count_i[2].genblkl count i
count_i[3].genblkl count i
count_i[4].genblkl count i
-1 Primitives
-1 count[0]
1 count[1]
-1 count[2]
- - count{3]

T
THRAZHHEE

IIIEJHEJEEJEJQHEJEJH

Figure 6 - Hierarchical View
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In Live Probes, Active Probes, Memory Blocks, and the Probe Insertion Ul, a search option is available in
the Hierarchical View. You can use wildcard characters such as * or ? in the search column for wildcard

matching.

18
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Probe points of leaf level instances resulting from a search pattern can only be added to Live Probes, Active
Probes, and the Probe Insertion Ul. You cannot add instances of search results in the Hierarchical View.

Netlist View

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

Hierarchical View | Methst View :

Fiter: m_,

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

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

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

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

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

Live Probes

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

The Live Probes tab in the Debug FPGA Array dialog box displays a table with the probe names and pin

types.
There are two channels, and Live Probe can be assigned/unassigned independently.
) Dt Pty e T = T —— T — - e =0 =

lcton s S L3 .

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

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

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

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

Note: Both probes can be assigned/unassigned independently.

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.
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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.

irensikctoes Frobay Seleinon T ——

e T =i Lovw Probmn | Acher frobers | Mamory oty

Fitar Saarch Edl el R

B
& | ROV LAAL I D1, N ¢ iuntes_trul15. 0

a18_acicr_T % DFARM T_Glint_sdar O
BT_DOME_x 5 _DPSARA T 0T DCNE 9
= G5 DPSRAM ST tura seatel] 0]

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

FPGA Array debug data

Live Frobes | Actve Probes | Memory Blocks

| = 4]+ Save Laad Dedete Delete Al
Kama A [Typa Faandd Valug [Wiree Valug
G5 _DFSRAM_INIT_Oast_adde TGS _DPFSRAM_INIT_Qfast_addr.Q
G5 _(DPSAAM INIT_Ovh_blk_2-GS DPSAAM INT_O/b_blkq | OFF o
BIT_DOMHE_c G5_DPSRAM INIT_OANT_DONE.Q DFF 1 ]
# | NCWR_LANE_0/TX_DATA_IN_counter_out{19.0] |  oer 20hanses |1 |
= |LAMED_TX_CLE R ci19.0] DFF 20hCEOAS | 20WFFFFF |
# |LAHED R DUTA FFO e[19.0] | DFF .201!00&00 J 2OhF ng |
= |R_DATA c[19.0] | Lsham 2000000 J 2OhFFFFF |
& | G5_DPSRAM INIT_Ojraen_stated]-0] L EQ) |

Figure 10 - Active Probes Tab - Write Value Column Options

Probe Grouping (Active Probes Only)

During the debug cycle of the design, designers often want to examine the different signals. In large
designs, there can be many signals to manage. The Probe Grouping feature assists in comprehending
multiple signals as a single entity. This feature is applicable to Active Probes only. Probe nets with the same
name are automatically grouped in a bus when they are added to the Active Probes tab. Custom probe
groups can also be created by manually selecting probe nets of a different name and adding them into the

group.
The Active Probes tab provides the following options for probe points that are added from the Hierarchical
View/Netlist View:

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

e Expand/collapse bus or probe group

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

e Save (Active Probes list)

e Load (already saved Active Probes list)

e Delete (applicable to a single probe point added to the Active Probes tab

o Delete All (deletes all probe points added to the Active Probes tab)

e In addition, the context (right-click) menu provides the following operations:
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o Create Group, Add/Move signals to Group, Remove signals from Group,
o Ungroup
o0 Reverse bit order, Change Radix for a bus or probe group
0 Read, Write, or Delete the signal or bus or probe group
FPGA Array debug data
| LiveProbes | ActiveProbes | MemoryBlods | Probe Insertion | _
+ (=] [+ [+ save.. | [ Losd.. Delete
ame Type |Read Value Wirite Value
Q_0_c:DFN1_2A00:Q DFF 1 K|
Q_1_c:DFN1_1U0:Q DFF 0 0 =l
Q_2_c:DFM1_DAN:Q DFF 0 [ 3
4 |ql_c[9:0] DFF 10'h395 10'h
q1_c[3]:count_0fa1[s):Q DFF 1 i |
q1_c[8]:count_0/g1[8]:Q DFF 1 3
ql_c[7]:count_0/q1[7:Q OFF 1 T |
q1_ec[6]:count_0/q1[8):Q DFF 0 i |
q1_c[5):count_0/q1[5):Q DFF 0 =]
q1_e[4]:count_0fq1[4]:Q DFF 1 |
ql_c[3]:count_0/q1[3]:Q DFF 0 =
q1_c[2]:count_0/q1[2]:Q DFF 1 it |
q1_c[1]:count_0/q1[1]:Q DFF 0 |
a1_c[0):count_0/q1{0):Q OFF 1 ]
4 [grosp11:0] Zh1 n
q1_c[1]:count_0/q1[1):Q DFF 0 =l
q1_cl0]count_0/q1{0):Q oFF 1 |
4 [grovp2r2:0] 3'hs 3h
qi_c[4]:count_0/q1[4):Q DFF 1 =
q1_c[3]:count_0/q1[3]:Q DFF 0 =)
q1_c[2]:count_0/a1[2):Q DFF 1 |
Read Active Probes Save Active Probes’ Data; Write Active Probes

Figure 11 - Active Probes Tab

e Green entries in the “Write Value” column indicate that the operation was successful.
e Blue entries in the “Read Value” column indicate values that have changed since the last read.

Context Menu of Probe Points Added to the Active Probes Ul

When you right-click a signal or bus, you will see the following menu options:

For individual signals that are not part of a probe group or bus:

e Read
e Delete
e Poll

e Create Group

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

Read
Delete

Poll...

Create Group...

For individual signals in a probe group:

Power Matters.”
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e Read
e Delete
e Poll

e Create Group

e Add to Group

e Move to Group

e Remove from Group

& Microsemi

1[1:0] ] Z'h1 7h
1 scount_0/gl OFF ] |

q1_cf%:0] Read DEF 10°h395 10h
a1 cfs]:count_0/qis):Q Delete DEF 1 =
q1_cfB]scount_0/a1[E]:Q OFF 1 |
a1 _e[7]scount_0/q1[7]:Q Poll... OFF 1 =
g1, cl6]:count_0/g1[6]:Q Create Group... oeF L =]
q1.clfcount DailsQ Addto Group.. N &
g1_cf4]:count_0jg1f]:Q SUL i) DFF 1 =l
q1_cf3):count 0/atf3):Q i DFF 0 =]
q1_c[2]:count_0/qi[Z]:Q Remove from Group oFF 1 K|
a1 c{t):count_0/a1{1):Q oFF 0 |
a1, cft]zcount, 0/q1f0]:Q oFF 1 =

For individual signals in a bus:

e Read
e Delete
e Poll

e Create Group
e Add to Group

e

For

a bus:
Delete

;coun i Read
i c| Delete
ql_c[8] :ml.nt=u_,r'q 1[6]:!
ql_c[5]:count_0/q lm:é. Poll...
q1_c[4]:count_0/q1[4]: 1[4]:!. Create Group...
ql_c[3):ocount_0/q1[3]:
QL ot o oo T
q1_e[1):count_0/q1[1]:Q
gq1_c[0]:count_0/q1[0]:Q

Reverse Bit Order
Change Radix to Binary

Poll

Create Group

Power Matters.”
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docool Y [
q1_c[9]:count_0/q1[5]:Q

q1_c[8]:count_0/q1[8]:Q Reverse Bit Order
q1_c[7):count_0/q1[7]:Q Change Radix to Binary
q1_c[6]:count_0/q1[5]:Q

q1_c[5]:count_0/q1[5]:Q Poll...
q1_c[4):count_0/g1[4]:Q Create Group...
q1_c[3):count_0fg1[3):Q
ql_c[2):count_0/q1[2]:Q
ql_e[1]:count_0/q1[1):Q
q1_c[0]:count_0/q1[0]:Q

For a probe group:
e Delete
e Reverse Bit Order
e Change Radix to Binary

e Poll
o Create Group
e Ungroup

M oocz+0] g
q1_c[#:zount_DjgL Delete

|a1_ef8]mount_ 0/l Rarverse Bit Ovder

Change Radix to Einary

q1_c[7mcount_0fg1[7

q soount_0fq1)

: “g oot 0fq1 Pail...
# |q1_efo:d]
a1, c[3]eoumt /L[S Create Geoup...
|ql noount Dfqll Ungroup

gl _c[7:count_0/gL[7]=Q

|g1_c[E]scount 0/gLE]:q

gql_c[5l-count_0q1[e]-0
|g3_c[4]zcount_DfgL[4]):0
qi_c[3-coumt_0fa1[3]:0
al_c[3]-count_Dfq1[2]:0
a1_cf1jzcount_0fq1f1):Q

Differences Between a Bus and a Probe Group

A bus is created automatically by grouping selected probe nets with the same name into a bus. A bus
cannot be ungrouped.

A Probe Group is a custom group created by adding a group of signals in the Active Probes tab into the
group. The members of a Probe Group are not associated by their names. A Probe Group can be
ungrouped.

In addition, certain operations are also restricted to the member of a bus, whereas they are allowed in a
probe group.

The following operations are not allowed in a bus:
* Move to Group: Moving a signal to a probe group
*« Remove from Group: Removing a signal from a probe group

Memory Blocks

The Memory Blocks tab in the Debug FPGA Array dialog box shows the hierarchical view of all memory
blocks in the design. The depth and width of blocks shown in the logical view are determined by the user in
SmartDesign, RTL, or IP cores using memory blocks.
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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 (ﬁ), and physical blocks are shown with
aP (ﬂ ).

Moy Bincks Selecton L= [ E—
Fiter: [ sewsn | UveProbes | AceveProbes | MamoryBlocks | Probenserton
Memcry Biocks: [ seet | Uar Do Maenory Blackc
Data ideh:
Instance Tree = Port Used:
4 I Fabe_Logi 0
4 | y2

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:
e Right-click the name of a memory block and click Add as shown in the following figure.
(=" Debug FPGA Arr
=

Memory Blocks Selection

FPGA Array debug data

Memary Blocks: User Design Memory Block:

Data Width:
Port Used:

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

Instance Tree =i}
4 0 Fabric_Logic_0 |
4 W u2
4 |8 FoFo UL
4 B ramtn Add
4 B Piomuves ~
¥ INST_RAMIK18_IP
> Mk F_10_F1 U2
> M F_11_F1_U2
B/ F_12 F1 U2

> M F_13 F1. U2
> i F_14 F1 U2
> M F_15_F1.U2
> M F_16_F1. U2
> M F_17 F1 U2
> B F_18 F1U2 Read Block
> B F_19_F1 U2

> M F_1 F1 U2 -

m

Save Block Data... Write Block

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

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

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

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

Memory Block Fields
The following memory block fields appear in the Memory Blocks tab.
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User Design Memory Block

Data Width

Port Used

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

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

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.

FPGA Arrary debug dats

Live Probes | Actnve Probes Memery Bocdks | Probe Insertion
Semory Elnd: L ekt | User Design Memory Blode  Fabric_Loge 03/ _0)_FO_U1
Data Width: 154t
Instaee et = Part Used: [Porta -
a i Fabric_Logk_0 g g
4 I ul
4 & F_o_Fo_Un
4 B ramimg_ramimg_0_0
# I Primitves
B INET_RAMGA1E_IP
4 B F_MFLUZ
@ I ramtmp_ramtmp 0_0
o B Privtives
B PET_RAMEALE P

B ST _RAMs4: L8 P
4 & F_12 FLUZ
# B remtmp_ramimp 0_0
A B Dt

Figure 13 - Memory Blocks Tab Fields for Logical Block View
The following figure shows the Memory Blocks tab fields for a physical block view.
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| Instance Tree
4 I Fsbnc Loge 0
+ Bw
4 B F_0_FO_U1
4 B ramimg_ramimg 0_0
4 I Prisvives
P PET Ml P
4 T F_W0F1 U2
4 B ramtmp_ramimp 0_0
# BB Primitives
B ST RAMGELE TP
- T F_nF1Lu2
@ B rambmp_ramémp 0_0
o B Privives
P DST_RAMSEE P
a & F_12 F1 U2
B ramtmg_ramimg 00
A B Dt

& Microsemi

Power Matters.”

FPGA Arrary debug data

[ e probes | ActieProbes | MemoeyBods | Probe incertion |

Dt Widlthe it

ReadBiock | Save Bodk Data

Figure 14 - Memory Blocks Tab Fields for Physical Block View

Read Block

User Desgn Memory Blod:  Fesbric_Logic_0/U3E_0) IF0_U1 L ramitmp:_ramimp_0_0/INST,_RAME®18_[P

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

Logical Block Read

A logical block shows three fields. User Design Memory Block and Data Width are read only fields, and the
Port Used field has options. If the design uses both ports, Port A and Port B are shown under options. If only

one port is used, only that port is shown.

Memory Bladks Selectan & x

Fiter Search |
—

Memory Siodks: _ Select

| Instance Tree -

4 I Febnc Loge O
+ 3 us
4 B FOF UL

@ 5 ramimo_ramimg 0_0
4 B Privvtives
B NET_RAMSA 1A _IP
4 B F_wFLU
4 B ramtmp_ramimp 0_0
o I Priviives
B ST RAMGELE TP
a & F_1nF1Luz
4 B ramimg_ramémp_0_0
o I Prisvtives
B DSET_RAMSE 18 P
4 4 F_12F1u2
# BB ramtmp_ramemp_0_0
a B Drietions A

FPGA Array debug data

[ LveProbes | ActveProbes | MemuryBlods | Probe inserton |

User Design Memory Block:  Fabnc_Logic /U3 _0_Fa_Lin
Dt Width: 18bit
Port et [perta -

] 1 2 3 4 § L] T 8 9 & E L= 4] E F |
0000 DOAGT IR ORO0G 14500 00010 D01 12023 Q004D 1I0G0 04000 20T14 02000 11080 20040 HCIN mmi

|

0010 02700 04451 04001 0BOOH OS000 32500 00120 DOGOO DOKSD 00420 04015 KOO0 DOOS2 DO10S DOCIE M00SE|
|

0020 10400 QOO0 10000 L4044 LODMQ DHI0E 39425 QDG90 LOCI4 00004 04001 DDDOD DOI00 00047 20100 mz:

0030 00018 OOOOO 20808 OOCAA O01E0 28100 02883 0O7H mmmmwmmz:mmnm%

[ Restmod | [savemodcbata.]  weite o

Figure 15 - Logical Block Read

The data shown is in Hexadecimal format. In the example figure above, data width is 18. Because each
hexadecimal character has 4 bits of information, you can see 5 characters corresponding to 18 bits. Each
row has 16 locations (shown in the column headers) which are numbered in hexadecimal from 0 to F.

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

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

B s L
Ea——r—

T
| nsrance Tree
# I Febnc Logc O
+ & u3
4 B F.0_FO_UL
a I ramivp_ramimg 0_0
4 B Privvtives
B PET_parsa i _P
4 T F_I0_F1 U2
@ I ramtmp_ramtmp 0_0
+ B Privives
B PET_RAMEALE_IP
4 WF_LFLUZ
I @ B ramtmp_ramimp 0_0
& B Priitives
B ST RAMSH:IE_IP
4 & F_12F1 02
4 B ramimg_ramimg_0_0
a_ R Dreitione.

[ES

FRGA Arriry debug dats

[ e Probes | ActiveProbes | MemoeyBods | Probe insertien |

User Desgn Memory Blods  Febric_Logic /U3 _0 R0 Lramimp_ramimp_0_0/INST_RaAME4x18 [P
Data Width: Pin

otttz Sl oBids Tole 8- Ll bbb | Bl s B fo By B S

0000 (083|005 009 044 005 04 100 0AZ 010 00O iB1 001 0 090 04D 00O
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D00 100 013 051 022 001 G20 000 04D ODD 0ZF W0 192 1M 000 GO0 00O

0030 080 000 020 002 015 020 000 OB+ O52 OO0 D& 000 022 008 058 080

0040 000 082 00 000 BOD 0B DM 0D O04) DEO WE 040 035 KA 140 0KC

D% 014 086 004 000 01 020 00D 0AD 100 00 042 000 100 100 o02 0% - |
ReadBock | [Save Biock Data... e i

Write Block

Logical Block write

Figure 16 - Physical Block Read

A memory block write can be done on each location individually. A logical block has each location of width

that is displayed. The written format is hexadecimal numbers from 0 to F. Width is shown in bits, and values
are shown in hexadecimal format. If an entered value exceeds the maximum value, SmartDebug displays a
popup message showing the range of allowed values.

r
| Instance Tree &
4 I Fsbnc Loge 0
= u2 [
4 | ul
- & FO_FOLUL
o/ F_w F1 U2
| = 3 F_11_F1 U2
&WmF2FL L2
4 B rambmg_rammg_0_0
* B Privives

™

B PET_RAMEAIE_IP
- & F_I3FLL2
- B F_4F1L2
B F_15 F1 U2
» B F_i6_Fiu2
- @ F_1I7F1U2
» 4k F_18 F1 U2 |
o XL F st Filid il

[ ]

PRGA Array debug data

User Desipn Memory Blod:  Rabric_Logc_0/U3F_12 F1 L2
Cada Width: 184t
Port Uik Poit A x

T T N e N L
0000 ON0E3 IFFFF 0G0 O0OEE Q1200 00814 00004 00304 00200 0OEON DOOGA 20001 00060 00050 00300 WWU|
nmfmo-o:m:nmzuzmmmmmwmmmzmmmmmmmm;

.
W'NWHWWWWNWWIWMWWWEWMI!WLW!

0030 02400 10001 00001 04000 00400 00002 01201 0004 00020 OICO0 O2040 10008 07242 18102 24041 D\m-Hl

Physical Block Write

Figure 17 - Logical Block Write

Physical blocks have variable widths based on the standard configuration. The maximum value that can be
written in hexadecimal format depends on the width shown. If an entered value exceeds the limit,
SmartDebug displays a popup message showing the range of values that can be entered.
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Memory Blocks Selecton & X FEGA Arrary debug data
Fier: | sewen | | Lverrobes | AciveProbes | MemeeySoos | Probe inserbon |
termaery Ehocks: Sedect User Design Memory Blod  Febric_Logic_0/UZ/E_i)_F0_ramimp_ramimp_0_0/INST_RAMIK1S I
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?;ﬂ:‘:;;;ﬂe:m_o_a 0030 04 023 180 037 114 028 15C 003 OOA O17 Ol 008 O0&0 102 041 002
= F_lnf:uzm_mmmy 0020 024 159 15C 053 110 168 0D4 13C 180 042 015 068 148 051 IOC 112
=/ F_1F1 U2
R T 0030 0F 068 O 0 10C 10 028 0OF 165 012 053 123 011 0B 12 1€
- 3 F_13 Fiu2 z
W F_4FILUZ 0040 D40 A7 05X 102 04A IFE 145 O8F Q010 O3 OSE 049 106 1AC 011 ID4
& F_15 F1 U2
T e wri 0050 0F ma 0iC 040 5 044 165 018 0E0 117 033 003 11D BC QA% 068 .|
/- F_TFIR ; T z
®rmFiz ResdBock | [Save Block Data...
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» BEE 3 EiiD b
| Hep Chse |

Figure 18 - 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.

Probe Insertion (Post-Layout)

Introduction

Probe insertion is a post-layout debug process that enables internal nets in the FPGA design to be routed to
unused I/Os. Nets are selected and assigned to probes using the Probe Insertion window in SmartDebug.
The rerouted design can then be programmed into the FPGA, where an external logic analyzer or
oscilloscope can be used to view the activity of the probed signal.

Note: This feature is not available in standalone mode because of the need to run incremental routing.
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Figure 19 - Probe Insertion in the Design Process

The Probe Insertion debug feature is complementary to Live Probes and Active Probes. Live Probes and
Active Probes use a special dedicated probe circuitry.

Probe Insertion
1. Double-click SmartDebug Design in the Design Flow window to open the SmartDebug main window.

Note: FlashPro Programmer must be connected for SmartDebug.
2. Select Debug FPGA Array and then select the Probe Insertion tab.

1 Debug FPGA Array o|B| B

Probe Insertion Data Selection F x FPGA Array debug data

Herarchical View | Netist View | i _Live Probes_| _Active Probes | Memory Blocks | Probe Insertion |

EAMJ2_0_,'!' AND2_Dju0:Y Unassigned * | Probe_Insert)

Figure 20 - Probe Insertion Tab

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

3. Select probe points from the Hierarchical View or Netlist View, right-click and choose Add to add them
to the Active Probes Ul. You can also add the selected probe points by clicking the Add button. The
probes list can be filtered with the Filter box.

Each entry has a Net and Driver name which identifies that probe point.
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The selected net(s) appear in the Probes table in the Probe Insertion tab, as shown in the figure
below. SmartDebug automatically generates the Port Name for the probe. You can change the Port
Name from the default if desired.

Assign a package pin to the probe using the drop-down list in the Package Pin column. You can assign
the probe to any unused package pin (spare I/O).

®

Prabe Insertion Data Selection B X FrGA Array debug data

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

Fter:

Instance(s): | add Met Dxiver Package Pin Fort Name

Instance Tree

I Primitives
| AND2 0 | 1
& 0uf a.cl3] count_0fal31:Q |36 » [Probe tnsest2
B Feoc o s J

B MUX_SEL

% Mz0

1T Reset

¥ Stop

1 umas_o

T User QK

& count_0

4 B Primitives

q_co] count_0/q[0]:Q st * | Probe_tnsertd

a_e[1] count_0fa[1):Q s v |rest2

Bq

Irsert probe(s) and program the device | Run

Figure 21 - Debug FPGA Array > Probe Insertion > Add Probe
Click Run.

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

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

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

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

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

1.
2.
3.

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

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

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

of the lane parameters.

To access the Debug Transceiver feature in SmartDebug, click Debug Transceiver in the main

SmartDebug window.

r'& SmartDebug =) A
File View Help
Device: | MPF300TS_ES (MPF300TS_ES) Programmer: | S201YGST IV (S201YQSTIV) -
ID code read from device: F8131CF
[ View Device Status... ] [ Debug FPGA Array... ]
| Debug LPROM... | | Debug TRANSCEIVER... |

Log

([E]¥essages ] @ Errocs b, wamngs @ 1o

This opens the Debug TRANSCEIVER dialog box, which is shown in the following example.

] Debug TRANSCEIVER =8 &
Configuraton Report | smart BERT | Loopback Modes | Stabc pattern Transmit | Epe Monitor

Lanes FFXCWRO PFXCVR_L PFXCR_Z FFXCVR_3
Physical Location QOLANED Q3 LANE Q1 LANE Q2 LANEZ
T PMA Readly L] L ] L
o PMA Ready [ ] [ ] L L]
TRPLL L ® L4 L3
RXPLL L ] [ ] L bl
Data Width 40 bit §ba 0 b 0kt

4 LANEL
Piyzical Location QO_LANEL Q3 LANEZ QI LANEl Q2 LANED
T PMA Ready L] [ ] * Ll
[ PMA Ready L ] [ ] L L
TAPLL L] L * Ld
RAPLL L] [ ] L L ]
Data Width 0bit bt Dbt bt

4 LANE2
Physical Locstion  QU_LANEZ Q3_LANEL QILANE2 Q2LANEZ
T PMA Ready L ] L L L
PR PMA Ready e ® e °
THPLL [ ] ® * L ]
RXPLL L] L] L L
Data Width 40 bit 8bit Dbt bt

4 LANEZ
Physical Location QOLANES Q3 LANED Q1 LANED Q2 LAMEL
T PMA Ready L ] L] L *
Rx PMA Ready L ] [ ] L ] L ]
THRLL L] L] L L3
RXPLL L L] L4 *
Data Width 40 bit Sba 0 bat 0 bt

Figure 22 - Debug Transceiver Dialog Box

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

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

e Loopback Modes
e Static Pattern Transmit
e Eye Monitor
Note: The Eye Monitor feature is not supported in this release.

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.

1 Debug TRANSCEIVER = @ =B
Configuraton Report | SmartBERT | Loopback Modes | Static Pattern Tranamit_|_Eve Monitor
Lanes PFXCVWR_D PFCVR_L PFNCVR_Z PF_XCVR_3
Physical Location QOLANED Q3 LANE Q1 LANE Q2 LANEZ
T PMA Ready L L3 L3
R PMA Ready L LJ L Ll
THPLL L] L d e L
RXPLL L ] ® L4 *
Data Width 40bit bt 0 bit 0 bt
4 LANEL
Physical Location  QO_LANEL Q3 LANEZ Q1_LANEl Q2 LANED
Tx PMA Ready L ] [ ] * L
P PMA Ready L] L d L L3
TAPLL L L L4 Ld
RX PLL L] [ ] L ] L ]
Data Width 40bit 8t 0 bt 0 bt
4 LANEZ
Physical Locstion  QOLANEZ QILANEL Q1 LANE2 Q2 LANEZ
T PMA Readly L] Ld L4 L4
R PMA Ready ° ® L °
THPULL [ ] [ ] L L
RXPLL L] L] L ] Ll
Data Width 0bit bt Dbt Dbt
4 LANEZ
Physical Location QOLANES Q3 LANED Q1 LANED Q2 LAMEL
T PMA Ready L] L L L3
P PMA Ready L ] [ ] L 3 L ]
THRLL L] L] L L3
RXPLL L L] L4 L4
Data Width 40 bit Bbit 0 bit 0 bit |
Refrech 1

Figure 23 - Debug TRANSCEIVER Dialog Box - Configuration Report

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

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

The lane parameters are as follows:

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

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

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

Data Width - Data Width of the Lane.

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

Notes:

Click the Refresh button to update the lane status.

The report refreshes automatically when you navigate from another tab.

Transceiver Hierarchy

Transceiver Hierarchy is a lane hierarchy with all the lanes instantiated in the design shown with respect to
top level instance.
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Transceiver Hierarchy is shown in the following tabs: "Smart BERT" on page 35, "Loopback Modes" on
page 37, "Static Pattern Transmit" on page 38, and "Eye Monitor" on page 39.

In the Smart BERT, 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
+| Lane0
+| Lanel
| Lane 2
Lane 3
4 PF_XCVR
| Lane(
| Lanel
Lane2
Lane 3
4 PF_XCVR_2
| Lane 0
+| Lanel
Lane 2
| Lane3
4 PF_XCVR_3
Lane0
Lanel
| Lane 2

Lane 3

Figure 24 - Transceiver Hierarchy Lane Selection Example - Smart BERT, Loopback Modes, and
Static Pattern Transmit Pages

In the Eye Monitor page, eye monitoring is done one lane at a time, as shown in the following example.
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Transcener
4 PF XCVR O
Lane0
Lanel
Lane 2
Lane 3
4 PF_XCVR1
LaneO
Lanel
Lane 2
Lane 3
4 PF_XCWR_2
Lane0
Lanel
Lane 2
Lane 3
» PF_XCVR_3

Figure 25 - Transceiver Hierarchy Lane Selection Example - Eye Monitor Page

Smart BERT

In the Smart BERT 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 Smart BERT tab in the Debug TRANSCEIVER dialog box to open the Smart BERT page.
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B3 Debug TRANSCEIVER —]
[ Conouraton Report | SmartBERT | Loopback bodes_|_Staic Patter Trarsm_ | Eye Horstor. |
Transceiver Herarchy Physical Location E Pattern EQ-Newfnd TXPL RXFLL LocktoData Cumulstive Error Count Data Rate (Gbps) BER Error Counter
PEXCVROMLANED [REST v| [lEte @ @ @ o 5 15411
PF_XCVR O/LANE2  |PRESIS ~ Eable @ ™ e NA 5 NA
PENCVR/LANED |PRESS = e ® © 2 ® 0 s 154en [ Reset ]
PENCVALANEL [pRESH «| [eEmte @ @ @ [ 5 154e11
PE_XCVR_Z/LANES  |PRESIS = Enble @ [ ] L o 5 154611
PRNCVR 2/LANE2  [PRESII ~ Ee @ O 2@ [] s 154611 [ Reset |
PEXCVRIANEL [rRES3 ~| [JEwbe @ @ @ NA 5 NA
PF_XCVR_3/LANE3  |PRESIS ~ Emabie @ [ ] L ] o 5 154611
= Ca=)

Figure 26 - Debug TRANSCEIVER Dialog Box - Smart BERT Page
The following input options and outputs are represented as columns:

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

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

Gray — Indicates test is not in progress

Green — Indicates lane is locked onto TX PLL

Red — Indicates lane is not locked onto TX PLL

RX PLL — Indicates if lane is locked onto RX PLL when the Smart BERT test is in progress.

Gray — Indicates test is not in progress

Green — Indicates lane is locked onto TX PLL

Red — Indicates lane is not locked onto TX PLL

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

Gray — Indicates test is not in progress

Green — Indicates lane is locked onto TX PLL

Red — Indicates lane is not locked onto TX PLL

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

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

BER — Calculates the Bit Error Rate (BER) from the cumulative error count and data rate and displays itin
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 testis in progress.
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Note: You can navigate to other tabs when a Smart BERT 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 Smart BERT window when a test is in progress. Attempting to do so will result in
the following message:

r‘ N

#| Transceiver Debug %

i Cannot close, debug activity is in progress.

h ’,

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

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.

T3 Debug TRANSCEIVER =| &
ConPouration Report | SmtBERT | LoopbackModes | Staic Patterm Transmd | Eve Morstor |
Teanscaiver Herarchy  Physical Location E PFXCVRI/LANED () EQHEAREND () EQFAREND @ CORFAREND () Molocpback
b FF_{(C\VF_D PFXCVR_/LANEZ () EQNESREND @ EQFAREND () CORFAR END (©) Mo Loopback
[#] Laren QU_LANED N pi .
Funa  qouna PEXCVROMLANE (O EQHEMRBD (O EQFARBD O CRFAREND @ Nolocpback
FLANE  QULANE PEXCVRO/LANED @ EQUEAREND () EQAREND () CORFAREND () No Loopback

] Lanes QO_LANES
4 PFXCVRL
[ LaNE Q3_LANES
CILANEL Q3 LANER
FlLNe @l
O Lanes QB_LANED
4 PFXCVRZ
O wanen QLANER
Cuwe  Quune
Cluame QLUANE
0 Lamss Q1_LANED
4 PFXCVR_2
0 Lane Q2_LANE2
B Lanen Q2_LANED
] wane2 Q2_LANE3
[ Lanes Q2_LANEL

[ oo ]

Figure 27 - Debug TRANSCEIVER Dialog Box - Loopback Modes Page

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

EQ-NEAR END — Set EQ-Near End loopback from Lane Txto Lane Rx.
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:
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| Transceiver Debug (e |

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

Yeg ' Mo |

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

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

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

i1 Debug TRANSCEIVER [E=SEr—=—=]
Configuration Rieport | SmackBERT. | LoopbackModes | Stati Pattem Transmit | Eve Monitor
1 Pattern Ve Mode TXPLL AXPLL DataWidth
PE_XCVR_3/LANEZ | Fiusd Pattermn - HEX Dbt
PFNCVR_3/LANED | Fised Pattem =| |10 HEX 0 kit
= o BF_XCVR_2/LANE? | Fined Pattem - 0 HEX 0 bit
LANE2 Q3 LANEL
33_LANE PE_XCVR_/LANED | Fixed Pattern »| 10101 HEX it
PFXCVR_O/LANEZ | Fosed Pattem x| |10 HEX ® @  dobit
PF_XCVR 0/LANE3 Fieed Pattern - 10201 HEX @ [ ] 40 bit
PEXCVRL/LANEL | Fised Pattern - HEX @ @  Bbit
PF_XCVR_L/LANEZ | Foxed Pattem - HEX @ L ] & bit
Stop
He Close:

Figure 28 - Debug TRANSCEIVER Dialog Box — Static Pattern Transmit Page
When a lane is added from the Transceiver Hierarchy, the following debugging options can be selected:

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

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

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

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

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

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

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
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e Gray — Test is not in progress
e Green — Lane is locked onto TXPLL
e Red - Lane is not locked onto TXPLL
RX PLL — Indicates Lane lock onto RX PLL when Static Pattern Transmit is in progress
e Gray — Test is not in progress
e Green — Lane is locked onto RXPLL
e Red - Lane is not locked onto RXPLL
Data Width — Displays the data width of the configured lane. Can be used as reference when giving the
user pattern.
Click Start to start Static Pattern Transmit on selected lanes.
Click Stop to stop Static Pattern Transmit test on selected lanes.

Eye Monitor
Note: The Eye Monitor feature is not supported in this release.

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.

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

Note: Ensure data transmission on Lane Rx for successful monitoring.

a1 Debug TRANSCEIVER _ = ] =8| X |
| Configuration Report_|_Smart BERT | _Loapback Mades | _Static Pattern Transmit | Eye Manitor |
Transcelver Hierarchy  Physcal Locatio] 4 |
i PEXCVR O LaneName: PF_XCVR_1/LANE3
“ PF_XCVR_1
LANEQ Q3LANE3
LAMNEL Q3_LANEZ
LANE2 Q3_LANEL 28605
LANE3 Q3_LANED 2.56-05
» PEXCVR.2 23605
 PF_XCVR_3 2.0E-05
0 L8E0S
% — 16805 B
= L3E-05
o
LIE-O5
BAE-06
= 5,0E-06
2.1E-06
; 4 | LEE07
0 safs s e sn/2 2508 15n/4
Phase 2n/32
‘| il | 3

Figure 29 - Eye Monitor Page Example

You can move to the Smart BERT or Static Pattern Transmit page, start a Smart BERT test or Static Pattern
Transmit (with loopback enabled internally or using external high speed board cables), respectively, which
sends traffic in Lane Rx. You can then return to the Eye Monitor page and click Plot Eye.

Debug uPROM

You can debug clients configured in a design and debug tPROM memory address information in the
UPROM Debug dialog box.

In the main SmartDebug window, click uPROM Debug.
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€ SmanDebug [F=SREERT)

File View Help

Device: | MPF300TS_ES (MPF300TS_ES) o Programmer: | S201YQST IV (S20 1YQST 1V)

ID code read from device: 2F8131CF

[ View Device Stabus... ] [ Debug FPGA Array... ]

Log

&3 Errors 4, Wamings i) Info

Figure 30 - SmartDebug Window - Debug uPROM
If a yPPROM memory block is used in the Libero design, the yPROM Debug dialog box appears.

€ UPROM Debug (-2 s
UPROM Debug
{ User Design View \/ Direct Address View \
Client List Start Address Number of words
1 [client_test 0 2000
2 client2 200 500
Read from Device

Figure 31 - yPROM Debug Dialog Box

User Design View

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

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

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

address. See the following example.
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UPROM Debug
{ User Desgn Wiew '\ Direct Address view \
| Chentlist | StartAddress |

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

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

Row addresses begin with a word address associated with Start Address. For example, if the Start Address
is Ox15 hex), the starting row has an address of 0x0010.

UPROM Debug

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

Q 1 2 3 4 5 & 7 8 9 A B C D E F .
0200 008 QDA 0QOC QOE | 010 012 014 016 018 O0l1A 062 ©O64 056 074 074 074 5
0210 07A | 07A 074 030 080 OBO OB6 0BG OB5 OBC OBC O0BC 092 092 092 0S8
0220 098 098 0O9E O9E 09 oO0A4 O0A4 ODA4 OAA OAA OAA 0OBO OBD OBD 0BS 0BG
0230 086 OBC 0BC 0OBC DC2 ©OC2 OQC2 0OC8 0C8 ©OC8 OCE OCE 0D4  0D4  O0D4
0290 O0DA ODA OQDA OEO OE0 OED OE6 OE6S OQE6 OQEC 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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(0 )

User Design View |/ Direct Acdress Visw \,

{ :
| (ientlist | StrtAddres | Number of words
| .
I
L

0 1 2 3 4 3 ] 7 8

9 A B Cc 3]
0000 MR NR N 003 005 006 007 008 009 OODA 0OB OOC OQOD
NR MR N N M

E & oo
5 8

0010 010 011 012 0l 014 15 015 MR R

Address - 0014, Value - 014

Direct Address View

The Direct Address View tab in the yPROM Debug provides access to HPROM 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 §

Number of 9-bit words: 20 Decimal
[Read from Devica|
0 1 2 3 4 5 6 7 8 9 A
0000 NR MR NR NR, NR 005 006 0QOD7 008 OD9 OOA

0010 01w 011 012 013 014 015 05 017 018 MR MR

[ teb

Notes:

B C
D0B | 00C
MR NR

D

00D  ODE  OOF

MR,

E E

NR  NR

=

When one field is entered, both fields are validated to enable the Read from Device button.
If fields change after enabling Read from Device, values are validated again and Read from Device may be

disabled if invalid values are entered.

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

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

SmartDebug Tcl Support

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

more information.

Table 1 - SmartDebug Tcl Commands

Command

Action

Probe

add probe insertion point

Adds probe points to be connected to user-specified I/Os for probe
insertion flow.

add to probe group

Adds the specified probe points to the specified probe group

Create probe group

Creates a new probe group.

delete active probe

Deletes either all or the selected active probes.

load active probe list

Loads the list of probes from the file.

move to probe group

Moves the specified probe points to the specified probe group.

program_probe insertion

Runs the probe insertion flow on the selected nets.

remove probe insertion point

Deletes an added probe from the probe insertion Ul.

set_live_probe

Set Live probe channels A and/or B to the specified probe point (or
points).

select _active probe

Manages the current selection of active probe points to be used by
active probe READ operations.

read active probe

Reads active probe values from the device.

remove from probe group

Move out the specified probe points from the group.

save active probe list

Saves the list of active probes to a file.

select_active probe

Manages the current selection of active probe points to be used by
active probe READ operations.

ungroup

Disassociates the probes as group.

unset live probe

Discontinues the debug function and clears live probe channels.

write _active probe

Sets the target probe point on the device to the specified value.

LSRAM

read Isram

Reads a specified block of large SRAM from the device.
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Command Action
Probe
write |sram Writes a seven bit word into the specified large SRAM location.
USRAM
read usram Reads a uSRAM block from the device.
write usram Writes a seven bit word into the specified uSRAM location.

Transceiver

loopback mode

Applies loopback to a specified lane.

smartbert test

Starts and stops a Smart BERT test and resets error counter.

static_pattern transmit

Starts and stops a Static Pattern Transmit.

Additional Commands

get _programmer info

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

uprom read memory

Reads uPROM memory block from the device.

add_probe insertion_point

This Tcl command adds probe points to be connected to user-specified I/Os for probe insertion flow.

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

Arguments
-net net_name

Name of the net used for probe insertion.

-driver driver
Driver of the net.

-pin package_pin_name
Package pin name (i.e. I/O to which the net will be routed during probe insertion).

-port port_name

User-specified name for the probe insertion point.

Example

add_probe_insertion_point -net {count_out _c[0]} -driver {Counter_8bit_0_count out[0]:Q} -
pin {H5} -port {Probe_InsertO}

add _to_probe group

Tcl command; adds the specified probe points to the specified probe group.

add_to_probe_group -name probe_name -group group_name
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Arguments
-name probe_name
Specifies one or more probes to add.
-group group_name
Specifies name of the probe group.

Example

add_to_probe_group -name out[5]:out[5]:Q \
-name grpl.out[3]:out[3]:Q \
-name out.out[1l].out[1]:Q \
-group my_new_grp

create_probe_group

Tcl command; creates a new probe group.

create_probe_group -name group_name

Arguments
-name group_name
Specifies the name of the new probe group.

Example
create_probe_group -name my_new_grp

delete_active probe

Tcl command; deletes either all or the selected active probes.
Note: You cannot delete an individual probe from the Probe Bus.

delete_active_probe -all | -name probe_name

Arguments
-all
Deletes all active probe names.
-name probe_name
Deletes the selected probe names.

Example
delete —all <- deletes all active probe names
delete -name out[5]:out[5]:Q \
-name my_grpl.out[1]:out[1]:Q #deletes the selected probe names

delete -name my_grpl \
-name my_bus #deletes the group, bus and their members.

get_programmer_info

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

This command takes no arguments.
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Example
set a [get_programmer_info]

load_active probe_list

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

load_active_probe_list —Ffile file_path

Arguments
-file file_path
The input file location.

Example
load_active_probe_list -file “./my_probes.txt”

loopback _mode

This Tcl command applies loopback to a specified lane.

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

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

Examples

loopback_mode -lane {Q3_LANE2} -apply -type {EQ-NearEnd}
loopback_mode -lane {Q3_LANEO} -apply -type {EQ-FarEnd}
loopback_mode -lane {QO_LANEO} -apply -type {CDRFarEnd}
loopback_mode -lane {QO_LANE1l} -apply -type {NolLpbk}
loopback_mode -lane {Q1_LANE2} -apply -type {EQ-FarEnd}
loopback_mode -lane {Q1_LANEO} -apply -type {NolLpbk}
loopback_mode -lane {Q2_LANE2} -apply -type {EQ-NearEnd}
loopback_mode -lane {Q2_LANE3} -apply -type {CDRFarEnd}

move_to _probe group

Tcl command; moves the specified probe points to the specified probe group.
Note: Probe points related to a bus cannot be moved to another group.

move_to_probe_group -name probe name -group group_name

Arguments
-name probe_name
Specifies one or more probes to move.
-group group_name
Specifies hame of the probe group.
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Example

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

program_probe_insertion

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

program_probe_insertion

read_active_probe

Tcl command; reads active probe values from the device. The target probe points are selected by the
select active probe command.

read_active_probe [-deviceName device name] [-nhame probe_name] [-group_name bus_name|group_name] [-
value_type blh][-File file_path]

Arguments
-deviceName device_name
Parameter is optional if only one device is available in the current configuration.
-name probe_name

Instead of all probes, read only the probes specified. The probe name should be prefixed with bus or
group name if the probe is in the bus or group.

-group_name bus_name | group_name

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

-value_type b | h

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

b = binary

h = hex

-file file_path

Optional. If specified, redirects output with probe point values read from the device to the specified file.

Note: When the user tries to read at least one signal from the bus/group, the complete bus or group is read.
The user is presented with the latest value for all the signals in the bus/group.

Example

read_active_probe -group_name {busl}
read_active_probe -group_name {groupl}
To save into variable:

set a [read_active_probe -group_name {bus_name} -value_type h] #saves read data
in hex string

If read values are stored into a variable without specifying value_type parameter, it saves values as a binary
string by default.

Example

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

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

Physical block

read_lsram -name block_name -fileName file_name

Arguments
-name block_name
Specifies the name for the target block.
-fileName file_name
Optional; specifies the output file name for the data read from the device.
Exceptions
e Array must be programmed and active
e Security locks may disable this function
Example

Reads the LSRAM Block Fabric_Logic_0/U2/F_0_FO0_U1l/ramtmp_ramtmp_0_O/INST_RAM1K20_IP from
the PolarFire device and writes it to the file output.txt.

read_lIsram -name {Fabric_Logic_0/U2/F_0_FO_Ul/ramtmp_ramtmp_0O_0/ INST_RAM1K20 IP} —
fileName {output.txt}

Logical block

read_lIsram -logicalBlockName block name -port port_name

Arguments

-logicalBlockName block_name

Specifies the name for the user defined memory block.

-port port_name

Specifies the port for the memory block selected. Can be either Port A or Port B.
Example

read_Isram -logicalBlockName {Fabric_Logic_0/U2/F_0 FO U1} -port {Port A}
read _usram

Tcl command; reads a uSRAM block from the device.

Physical block

read_usram [-name block name] -fileName file_name
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Arguments
-name block_name
Specifies the name for the target block.
-FileName file_name
Optional; specifies the output file name for the data read from the device.
Exceptions
e Array must be programmed and active
e Security locks may disable this function
Example

Reads the uSRAM Block Fabric_Logic_0/U3/F_0_FO0_Ul/ramtmp_ramtmp_0_O/INST_RAM64x12_IP from
the PolarFire device and writes it to the file sram_block_output.txt.

read_usram -name {Fabric_Logic_0/U3/F_0_FO_Ul/ramtmp_ramtmp_0O_0/ INST_RAM64x12_ 1P} —
fileName {output.txt}

Logical block

read_usram -logicalBlockName block name -port port_name

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

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

remove_from_probe_group

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

Note: Probes cannot be removed from the bus.

remove_from_probe_group -name probe_name

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

Example

The following command removes two probes from my_grp2.

Move_out_of_probe_group -name my_grp2.out[3]:out[3]:Q \
-name my_grp2.out[3]:out[3]:Q

50



PolarFire SmartDebug User Guide C Micmsemi,

Power Matters.”

remove_probe insertion_point

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

remove_probe_insertion_point —net net_name -driver driver

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

Example

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

save_active_probe list

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

save_active_probe list -file file_path

Arguments
-file file_path
The output file location.

Example
save_active_probe_list -file “./my_probes.txt”

select_active probe

Tcl command; manages the current selection of active probe points to be used by active probe READ
operations. This command extends or replaces your current selection with the probe points found using the
search pattern.

select_active_probe [-deviceName device_name] [—name probe_name_pattern] [-reset true|false]

Arguments
-deviceName device_name
Parameter is optional if only one device is available in the current configuration..
-name probe_name_pattern
Specifies the name of the probe. Optionally, search pattern string can specify one or multiple probe
points. The pattern search characters “*” and “?” also can be specified to filter out the probe names.
-reset true | false

Optional parameter; resets all previously selected probe points. If name is not specified, empties out
current selection.

Example
The following command selects three probes. In the below example, “grpl” is a group and “out” is a bus..
Select_active_probe -name out[5]:out[5]:Q
Select_active_probe -name out.out[1]:out[1]:Q \
-name out.out[3]:out[3]:Q \
-name out.out[5]:out[5]:Q
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set_live_probe

Tcl command; set_live_probe channels A and/or B to the specified probe point(s). At least one probe point
must be specified. Only exact probe name is allowed (i.e. no search pattern that may return multiple points).

set_live_probe [-deviceName device_name] [—probeA probe_name] [—probeB probe_name]

Arguments
-deviceName device_name

Parameter is optional if only one device is available in the current configuration or set for debug
-probeA probe_ name

Specifies target probe point for the probe channel A.
-probeB probe_ name

Specifies target probe point for the probe channel B.

Exceptions

e The array must be programmed and active

e Active probe read or write operation will affect current settings of Live probe since they use same
probe circuitry inside the device

e Setting only one Live probe channel affects the other one, so if both channels need to be set, they
must be set from the same call to set_live_probe

e Security locks may disable this function
e In order to be available for Live probe, ProbeA and ProbeB I/O's must be reserved for Live probe
respectively
Example

Sets the Live probe channel A to the probe point A12 on device MPF300TS_ES.
set_live_probe [-deviceName MPF300TS_ES] [-probeA Al2]

smartbert_test

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

smartbert_test -start

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

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

Arguments

-start

Start the Smart BERT test.

pattern {pattern_type}

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

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

Enable EQ-Near End Loopback on specified lane.

52



PolarFire SmartDebug User Guide

Examples

smartbert_test
smartbert_test
smartbert_test
smartbert_test
smartbert_test
smartbert_test

-start -pattern {prbs9} -lane {QO_LANE3}

-start -pattern {prbs23} -lane {Q3_LANE2}

-start -pattern {prbs7} -lane {Q3_LANE1}

-start -pattern {prbs31} -lane {Q1_LANE2} -EQ-NearEndLoopback
-start -pattern {prbs9} -lane {Q2_LANE2} -EQ-NearEndLoopback
-start -pattern {prbsl5} -lane {Q2_LANE3} -EQ-NearEndLoopback

smartbert_test -stop

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

smartbert_test -stop -lane {Physical_Location}

Arguments

Examples

smartbert_test -reset_counter -lane {Physical_Location}

Arguments

Examples

-stop

Stop the smart BERT test.
-lane {Physical_Location}
Specify the physical location of the lane.

smartbert_test
smartbert_test
smartbert_test
smartbert_test
smartbert_test
smartbert_test
smartbert_test

smartbert_test -reset_counter

-stop -lane {QO_LANEO}
-stop -lane {QO_LANE3}
-stop -lane {Q3_LANE2}
-stop -lane {Q3_LANE1}
-stop -lane {Q1_LANE2}
-stop -lane {Q2_LANE2}
-stop -lane {Q2_LANE3}

This Tcl command resets a lane error counter.

-reset_counter

Reset lane error counter on hardware and cumulative error count on the Ul.

-lane {Physical_Location}
Specify the physical location of the lane.

smartbert_test
smartbert_test
smartbert_test
smartbert_test
smartbert_test
smartbert_test

-reset_counter
-reset_counter
-reset_counter
-reset_counter
-reset_counter
-reset_counter

-lane {QO_LANEO}
-lane {Q3_LANE2}
-lane {Q2_LANE3}
-lane {Q2_LANE2}
-lane {Q1_LANE2}
-lane {Q3_LANE1}

& Microsemi
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static_pattern_transmit

This Tcl command starts and stops a Static Pattern Transmit.

static_pattern_transmit -start

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

Parameters

-start

Start the Static Pattern Transmit.

-lane {Physical_Location}

Specify physical location of lane.

-pattern {pattern_type}

Specify pattern_type of Static Pattern Transmit.

-value {user_pattern_value

Specify user_pattern_value in hex if pattern_type selected is custom.

Examples

static_pattern_transmit -start -lane {QO_LANEO} -pattern {Ffixed}
static_pattern_transmit -start -lane {QO_LANE2} -pattern {maxrunlength} -value {}
static_pattern_transmit -start -lane {Q3_LANE2} -pattern {custom} -value {df}
static_pattern_transmit -start -lane {Q3_LANEO} -pattern {fixed} -value {}
static_pattern_transmit -start -lane {Q1_LANEl} -pattern {custom} -value {4578}
static_pattern_transmit -start -lane {Q1_LANE2} -pattern {fixed} -value {}
static_pattern_transmit -start -lane {Q2_LANE2} -pattern {maxrunlength} -value {}
static_pattern_transmit -start -lane {Q2_LANEl} -pattern {custom} -value {abcdef56}

static_pattern_transmit -stop

static_pattern_transmit -stop -lane {Physical_Location}

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

static_pattern_transmit -stop -lane {QO_LANEO}
static_pattern_transmit -stop -lane {QO_LANE2}
static_pattern_transmit -stop -lane {Q3_LANE2}
static_pattern_transmit -stop -lane {Q3_LANEO}
static_pattern_transmit -stop -lane {Q1_LANE1}
static_pattern_transmit -stop -lane {Q1_LANE2}
static_pattern_transmit -stop -lane {Q2_LANE2}
static_pattern_transmit -stop -lane {Q2_LANE1}
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Tcl command; disassociates the probes as a group.

nNgroup -name group_name

Arguments
-name group_name
Name of the group.

Example
ungroup —name my_grp4

unset_live probe

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

unset_live_probe -probeA 1 -probeB 1 [-deviceName device_name]

Arguments
-probeA
Live probe Channel A.
-probeB
Live probe Channel B.
-deviceName device_name

Parameter is optional if only one device is available in the current configuration or set for debug (see the
SmartDebug User's Guide for details).

Exceptions

e The array must be programmed and active.

e Active probe read or write operation affects current of Live Probe settings, because they use the same
probe circuitry inside the device.

e Security locks may disable this function.

Example

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

uprom_read_memory

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

read_uprom_memory —startAddress {hex value} —words {integer_value}

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

Example
read_uprom_memory —startAddress {OxA} —words {100}
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write_active_probe

Tcl command; sets the target probe point on the device to the specified value. The target probe point name
must be specified.

write_active_probe [-deviceName device_name] —nhame probe_name -value true|false
—group_name group_bus_name -group_value “hex-value” | “binary-value”

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

«

Hex-value format : “ <size>’h<value>”

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

Example

write_active_probe —name out[5]:out[5]:Q —value true <-- write to a single probe
write_active_probe -name grpl.out[3]:out[3]:Q -value low <--write to a probe in the group
write_active_probe -group_name grpl —group_value “87hF0” <-- write the value to complete

group
write_active_probe —group_name out —group_value “87b11110000” \

-name out[2]:out[2]:Q —value true <-- write multiple probes at the same
time.

write_Isram

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

Physical block

write_Isram —name block name] —offset offset_value —value integer_value

Arguments

-name block_name

Specifies the name for the target block.
-offset offset _value

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

Word to be written to the target location. Depending on the configuration of memory blocks, the width can
be 1, 2, 5, 10, or 20 bits.
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Exceptions
e Array must be programmed and active
e The maximum value that can be written depends on the configuration of memory blocks
e Security locks may disable this function

Example

write_Isram -name {Fabric_Logic_0/U2/F_0_FO_Ul/ramtmp_ramtmp_O_O/INST_RAM1K20 IP} -offset
0 -value 291

Logical block

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

Arguments

-logicalBlockName block_name

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

Specifies the port of the memory block selected. Can be either Port A or Port B.
-offset offset_value

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

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

Example

write_lIsram -logicalBlockName {Fabric_Logic_0/U2/F 0_FO_U1} -port {Port A} -offset 1 -
logicalValue {OOFFF}

write_usram

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

Physical block

write_usram —name block name] —offset offset_value —value integer_value

Arguments

-name block_name

Specifies the name for the target block.
-offset offset _value

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

12-bit value to be written.
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e Array must be programmed and active
e The maximum value that can be written is Ox1FF
e Security locks may disable this function

Writes a value of 0x291 to the device PolarFire in the
Fabric_Logic_0/U3/F_0_FO0_Ul/ramtmp_ramtmp_0_O/INST_RAM64x12_IP with an offset of 0.

write_Isram -name {Fabric_Logic_0/U3/F_0_FO _Ul/ramtmp_ramtmp_O_O/INST_RAM64x12_ 1P} -
offset 0 -value 291

Logical block

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

Arguments

Example

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

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

write_usram -logicalBlockName {Fabric_Logic_0/U3/F _0_FO_U1} -port {Port A} -offset 1 -
logicalValue {O00FFF}
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Frequently Asked Questions

How do | monitor a static or pseudo-static signal?
To monitor a static or pseudo-static signal:
1. Add the signal to the Active Probes tab.
2. Select the signal in the Active Probes tab, right-click, and choose Poll....

.| Debug FPGA Array o) E
=
Ebesickee Dt eteriy B X|  FpGA Aray debug data
Herarcical View | esstvew | [[tive probes | Actve Probes | Memory Blocks | Probe nsertion |
Fiter: [#][= [+ [+ Save.. | I load... | I Delete [ Delete Al
Instance(s): Add me [Type |Read Value [Wiite Value
Shift_Reg_0/shft_reg[13:0] DFF 14h0001 14h
4 oD -] D0k 0:D_FF. 00 . X =
4 @ Primitives | i <
B .
4 B shift Reg 0 Delete
4 I Primitves
4 W dhre Pol...
B shit_reglo]
B shit_reg(1] | Create Group...
B shit_reg[7] —_
B shit_reg(3)
B it regl4]
B shit_reg(s)
B shit regl6]
B bt regl7] Read Active Probes Write Active Probes
B shit_regls] - ‘ : .
(=

3. Inthe Pseudo-static Signal Polling dialog box, choose a value in Polling Setup and click Start Polling.
r ®_] 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.
3. Select the signal from the selection panel and add it to Active Probes tab.
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Livefactive Probes Selection & x FPGA Array debug data
Hierarchical View | Metist View | Live Probes | ActiveProbes | MemoryBlods | Probe Insertion |
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1. Click Read Active Probe to read the value.
2. In the Write Value column, enter the value to write to the signal and then click Write Active Probes.

DFN1_0_Q:DFN1_0:Q
DFN1_1_Z:DFN1_1:Q

b count_6_0_q[5:0]
b count_6_2_0_q[7:0]
> count_7_0_q[6:0]
b count_7_2_0_q[8:0]

] Debug FPGA Array [=lE s
Live/Active Probes Selection 8 x FPGA Aay debug dota
Hierarchical View | Netist View Live Probes | Active Probes | Memory Blocks | Probe Insertion |
l
- Como) | @0=)0)(¢ (o )i ][ oer [ osen ]
Met(s): il | MName Type Read Value | [Viite Value
DFN1 0_Q:DFN1 0:Q DFF 1 0 -
Name Type = > |B_DOUT_c[5:0) RAMS4xc13  |6hoE 6ho
b B_DOUT_L c[6:0] RAMG4x18 —_
[ B_DOUT_2_e[7:0] RAME4x 18
& B_DOUT_c[5:0] RAME418
DFF
OFF

b URAM_O\/sd_URAM__URAM_ROCD/A_ADDR _net[3:0] RAMG4x18 |
b URAM_O\/sd_URAM_0_URAM_ROCO/B_ADOR _net[9:0] RAME4x18 |

EEEE

How do | perform simple Smart BERT tests?

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

To perform a Smart BERT test, in the Smart BERT 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 "Smart

BERT" on page 35 .

To perform a Smart BERT 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 "Smart BERT" on page 35.
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How do | read LSRAM or USRAM content?

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

=

Memory Blocks Selection FPGA Array debug data

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

Memory Blocks: User Design Memoary Block:
Data Width:
Instance Tree =1 Port Used:
4 i Fabric_Logic_0 |
4 U2

n

. B F_12 F1 U2
| F_13 F1 U2

» W F_14 F1 U2
> M F_15 F1 U2
> B F_16_F1 U2
> 3 F_17 F1. U2
> M F_18 F1 U2
> W F_19_F1_U2
&/ F1FLU2 -|

Read Block Save Block Data.... Write Block

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

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

a. Click Select.

b. Right-click and choose Add.

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

femory Blocks Selection B X tpga Aray debug data
Fiters Live Probes | Active Probes | MemoryBlodks | Probe Inserton |
IR 5*“ User Design Memory Block:  Fabric_Logic_D/U3/F_0_FO_U1
Data Width: 18-bit
| Enatence Res b Port Used: Port A =
| 4 T Fabric_Logic 0 s
4 W U3
! « BEF oo 0= tiala2aladalot=leS ol b Ta Bl bl sl =t a Dal B o F
| < B ;“;"P.;?“mw"w“ 0000 0DAS3 08809 DS008 14500 00010 00381 12028 00040 12080 04000 20214 02000 11080 20040 1C220 DAD20
4 imitives
| TR F?MWJ"’“‘“"W—P’ 0010 02700 04451 04001 08000 05000 32500 00120 00000 00080 00420 04019 1CBOD 00052 00106 00C22 10058
| < Ef g"g‘f’_:““m—“-o 0020 10400 00010 10000 14044 1CO40 OBI0E 39425 0DI30 10C14 00004 04001 10000 00100 00042 20100 08002
imi

| R F';BUEINSI'JAMSWHJP 0030 0D01B 00000 20808 000SA O0EQ 28100 02883 00770 10020 04000 00000 00200 20004 22400 04006 OAOSO
| 4 B ramtmp_ramimp_0_0
| 4 B Primitives
| B INST_RAMG4x15_IP
| « BF_12F1LL2 ReadBlock | [SaveBockData...| | write Block

4 B rambmp_ramimp_0_0

See Also
"Memory Blocks " on page 24
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How do | change the content of LSRAM or USRAM?

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

Memory Blocks Selection & X FPGA Array debug data
Filter: [ search l Live Probes I Active Probes | MemoryBlocks | Probe Insertion
Memory Blacks: ‘\E} User Design Memory Block:
Data Width:
Instance Tree = Part Used:
4 Fabric_Logic_0
4 I u2 =

» B F_10_F1 U2

> 3 F_11F1 U2
> Mk F_12_F1 U2
> M F_13_F1_U2

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

/| F_18 F1 U2
> W F_19_F1 U2

> 3k F_1_F1 U2 -

Read Block Save Block Data...

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

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

You can read the transceiver health check using the following Debug Transceiver options:
1. Review the Configuration Report, which returns Tx PMA Ready, Rx PMA Ready, TxPLL status, and

RxPLL status. For the transceiver to function correctly, all four should be green The Configuration
Report can be found in the Debug TRANSCEIVER dialog box under Configuration Report. See

"Debug Transceiver" on page 32.

] Debug TRANSCEIVER =@ B

Configuration Report | Smart BERT | Loopback Modes_|_Static Pattern Transmit._|_Eye Monitor |

Lanes PFXCVD PFCVA_L PFXCVR_2 PF_XCVR_3 -
Physical Location  QO_LAMED Q2 LANE} QI LANES Q2 LANEZ
T PMA Readly [ ] [ ] @ L ]
Fox PMA Ready L] L ] L L
THPLL L) L L4 L
RXPLL L ] L] L L
Data Width 40bit bt 0 bt 0 bt

4 LANEL
Physical Location Q0 LANEL Q3 LANEZ Q1 LANEL QZ LANED
T PMA Ready L] L ] * L
e PMA Ready L] ® ° e
THPLL L) [ . L
RXPLL e [ ] L4 .
Data Width 40 bit Bbit bt 0bit

4 LANEZ V
Physical Location QO_LANEZ Q3LANEL QI_LANEZ Q2 LANE3
T PMA Ready L] [ ] * °
e PMA Ready [ ] ® L4 L4
THPUL L L] L *
RXPLL [ ] * *
Data Widkh 0bit gkt Dbt Dbt

4 LANE3
Physical Location QU LANEZ Q3 LANED Q1 LANED Q2 LANEL
Tu PMA Ready ) o Ll L
R PMA Ready L o L -
THPLL L] [ ] L3 L3
RXPLL L ] L] * L]
Data Width 40 bit Bt 0 bt 0 bt =

2. Run the Smart BERT Test, with EQ-NEAR END checked or with external loopback connection from Tx
to Rx on selected lanes. This should result in O errors in the Cumulative Error Count column. See
"Smart BERT" on page 35.

Memory Blocks Selection 8 X FPGA Array debug data
Fiter: Search [[ e Probes || Actve probes | Memory Biocks | probe inserton |
Memary Blods: User Design Memory Block:  Fabric_Logic OAU3fF_12_F1_U2
. Data Width: 18-bit
At ]| o
4 T Fabric_Log 0 [
T w2 E
“ Bus | Ol oD@ ok 5 6 e RS A | B G D B
P : :-‘;{g;"&z g 0000 00083 FFFF 00102 00083 01200 00824 00004 00304 00200 DOEOD O0OGA 20001 00060 00050 00300 00000
b W F_11FLL2 0010 00000 20410 20002 02101 0D0S0 08016 020CO 0C200 O0DAD 00002 08000 10020 05004 00018 20008 08300
« | F_12F1 U2
4 ? ;“'"‘!’{“““'P—f‘—" 0020 0020C DOOOD 000D 00084 00030 02408 00001 02080 20000 00000 20000 00005 02000 02012 00CO1 00454
Primitives
e F:IZM—M“‘S—W 0030 02400 10001 00001 04000 00400 00002 01201 00004 00020 0IC00 02040 10008 07292 18102 24041 02044
> W F_14FIU2
B F_15 F1U2
r B F_16 F1U2 r
| F_17F1U2 Send Block iritn Blogks
o i F_18 F1 U2
3 2 s
See Also

"Memory Blocks " on page 24
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How do | read the health check of the Transceiver?

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

1. Review the Configuration Report, which returns Tx PMA Ready, Rx PMA Ready, TxPLL status, and
RxPLL status. For the transceiver to function correctly, all four should be green The Configuration
Report can be found in the Debug TRANSCEIVER dialog box under Configuration Report. See
"Debug Transceiver" on page 32.

i Debug TRANSCEIVER = @ i £
Configuration Report | Smart BERT | Loopback Modes | Static Pattern Franamt | Eye Monitor
anes PFCRD PFXCYR_L PFNCVR_Z PFCVR_3
Physical Location QO LANED Q3 LANEZ QI LANES Q2 LANEZ [
TxPMA Ready ° ® ° L) |
P PMA Ready [ ] [ ] L L]
TXPLL L] [ ] L L |
RXPLL L L e
Data Width 40 bit Sbat 0 bat 0bat |
4 LANEL |
PhysicalLocation  QU_LANEL Q3_LANEZ QI LANEL Q2 LANED
TxPMA Ready ® ® ° ° |
Rix PMIA Ready L ] [ ] L L
THRLL ° ° ° ° |
AX PLL ° ® e e
Data Wisth PR Dbt ot |
4 LANE2 iE
Physical Location  QOLANEZ QI LANEL QILANEZ QZLANER
TeBMA Resdy ™ ° ® ° |
P PMA Readly ™ ™ e (]
™AL ° ° ° ° |
R PLL L] L L *
Data Width a0 bit Bkt Dbt Dbt |
+ LANEX |
PhysicalLocation  QO_LANES Q3 LANED QI LANED Q2 LANEL
T PMA Ready ™ ® ® ® |
R PMA Ready L [ ] Ll Ld
THRLL e LJ * L |
RXPLL L ] [ ] L4 * L
Data Width a0 it sk 0k 0kt =
=
Cre ] Cox )

2. Run the Smart BERT 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
"Smart BERT" on page 35.

64



	Table of Contents
	Introduction to SmartDebug 6
	Getting Started with SmartDebug 7
	Using SmartDebug 7
	Create Standalone SmartDebug Project 7
	Standalone SmartDebug User Interface 10
	Programming Connectivity and Interface 11
	View Device Status 14
	Debug FPGA Array 17
	Hierarchical View 17
	Netlist View 19
	Live Probes 20
	Active Probes 20
	Probe Grouping (Active Probes Only) 21
	Memory Blocks 24
	Probe Insertion (Post-Layout) 29
	Debug uPROM 39
	SmartDebug Tcl Support 44
	add_probe_insertion_point 45
	add_to_probe_group 45
	create_probe_group 46
	delete_active_probe 46
	get_programmer_info 46
	load_active_probe_list 47
	loopback_mode 47
	move_to_probe_group 47
	program_probe_insertion 48
	read_active_probe 48
	read_lsram 49
	read_usram 49
	remove_from_probe_group 50
	remove_probe_insertion_point 51
	save_active_probe_list 51
	select_active_probe 51
	set_live_probe 52
	smartbert_test 52
	static_pattern_transmit 54
	ungroup 55
	unset_live_probe 55
	uprom_read_memory 55
	write_active_probe 56
	write_lsram 56
	write_usram 57
	How do I monitor a static or pseudo-static signal? 59
	How do I force a signal to a new value? 59
	How do I perform simple Smart BERT tests? 60
	How do I read LSRAM or USRAM content? 61
	How do I change the content of LSRAM or USRAM? 62
	How do I read the health check of the Transceiver? 63
	How do I read the health check of the Transceiver? 64

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

	Supported Families, Programmers, and Operating Systems

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


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

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


	Debugging
	Debug FPGA Array
	Hierarchical View
	Netlist View
	Live Probes
	Active Probes
	Probe Grouping (Active Probes Only)
	Context Menu of Probe Points Added to the Active Probes UI
	Differences Between a Bus and a Probe Group

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

	Read Block
	Logical Block Read
	Physical Block Read

	Write Block
	Logical Block write
	Physical Block Write

	Unsupported Memory Blocks

	Probe Insertion (Post-Layout)
	Introduction
	Probe Insertion
	Probe Deletion
	Reverting to the Original Design
	Debug Transceiver
	Configuration Report
	Transceiver Hierarchy
	Smart BERT
	Loopback Modes
	Static Pattern Transmit
	Eye Monitor

	Debug uPROM
	User Design View
	Direct Address View


	SmartDebug Tcl Commands
	SmartDebug Tcl Support
	add_probe_insertion_point
	Arguments
	Example

	add_to_probe_group
	Arguments
	Example

	create_probe_group
	Arguments
	Example

	delete_active_probe
	Arguments
	Example

	get_programmer_info
	Example

	load_active_probe_list
	Arguments
	Example

	loopback_mode
	Arguments
	Examples

	move_to_probe_group
	Arguments
	Example

	program_probe_insertion
	read_active_probe
	Arguments
	Example

	read_lsram
	Physical block
	Arguments
	Exceptions
	Example

	Logical block
	Arguments
	Example


	read_usram
	Physical block
	Arguments
	Exceptions
	Example

	Logical block
	Arguments
	Example


	remove_from_probe_group
	Arguments
	Example

	remove_probe_insertion_point
	Arguments
	Example

	save_active_probe_list
	Arguments
	Example

	select_active_probe
	Arguments
	Example

	set_live_probe
	Arguments
	Exceptions
	Example

	smartbert_test
	smartbert_test -start
	Arguments
	Examples

	smartbert_test -stop
	Arguments
	Examples

	smartbert_test -reset_counter
	Arguments
	Examples


	static_pattern_transmit
	static_pattern_transmit -start
	Parameters
	Examples

	static_pattern_transmit -stop
	Parameters
	Examples


	ungroup
	Arguments
	Example

	unset_live_probe
	Arguments
	Exceptions
	Example

	uprom_read_memory
	Arguments
	Example

	write_active_probe
	Arguments
	Example

	write_lsram
	Physical block
	Arguments
	Exceptions
	Example

	Logical block
	Arguments
	Example


	write_usram
	Physical block
	Arguments
	Exceptions
	Example

	Logical block
	Arguments
	Example



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

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

	How do I read the health check of the Transceiver?
	See Also

	How do I read the health check of the Transceiver?




