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1 Revision History

The revision history describes the changes that were implemented in the document. The changes are
listed by revision, starting with the current publication.

1.1 Revision 4.0

This version of the document is the update with respect to Libero® SoC PolarFire v2.1 release.

1.2 Revision 3.0

The following is a summary of the changes made in revision 3.0 of this document:

*  Added the Demo Mode section (see Demo Mode, page 32).

*  Updated the Eye Monitor section as part of the Debug TRANSCEIVER section (see Eye Monitor,
page 19).

+  Updated the sNVM Debug section for its features (see sSNVM Debug, page 27).

» Updated the Signal Integrity sections for its features (see Signal Integrity, page 20).

*  Updated the SmartBERT section for its features (see SmartBERT, page 15).

1.3 Revision 2.0

The following was a summary of the changes made in revision 2.0 of this document.

*  Added additional information about SmartDebug. For more information, see SmartDebug, page 2.

. Updated the view device status section. For more information, see View Device Status, page 4.

» Updated the debug FPGA array section. For more information, see Debug FPGA Array, page 5.

+  Updated the debug yPROM section. For more information, see Debug yPROM, page 12.

+ Updated the debug transceiver section. For more information, see Debug TRANSCEIVER, page 14.

14 Revision 1.0

Revision 1.0 was the first publication of this document.

UG0743 User Guide Revision 4.0 1
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PolarFire FPGA Debugging

Microsemi PolarFire® devices support the following on-chip debug capabilities:

»  Built-in dedicated probe interface in the fabric (hard block)
+  Embedded logic analyzer (soft block)

Microsemi’s SmartDebug tool is integrated in the Libero® SoC PolarFire Design Suite.
SmartDebug enables hardware debugging using the in-built dedicated signal probe. It offers the following
advantages:

« Enables live on-chip debugging

+ Avoids extra FPGA resource utilization

*  Reduces the FPGA design debug cycles

+ Enables read-write capability to logic elements and memory blocks during debug

The Identify debug tool integrated in to Libero SoC PolarFire, enables hardware debugging using the
embedded logic analyzer.

In addition to SmartDebug and Identify, external test equipments such as Oscilloscopes and Logic
Analyzer are also supported. For functional debugging of the FPGA design, Libero SoC PolarFire also
integrates the ModelSim simulator.

SmartDebug, Identify, and ModelSim are described in the following sections. For information about
debugging examples, see Debugging Examples, page 45.

SmartDebug

Design debugging is a critical phase of the FPGA design flow. SmartDebug enables you to debug the
design by allowing verification and troubleshooting at the hardware level. It provides access to probe
points, non-volatile memory (NVM), fabric and memory, transceivers, and the DDR controller.

SmartDebug uses the JTAG interface to retrieve information from the fabric probe points via the fabric
control bus. As SmartDebug does not require any fabric logic or change in the design flow, it runs in two
modes—standalone and integrated with Libero SoC PolarFire.

UG0743 User Guide Revision 4.0 2
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Standalone Mode

SmartDebug can also be installed separately with program and debug installer. This setup provides a
lean installation that configures all of the programming and debugging tools in a lab environment for
debugging. In this mode, SmartDebug opens as a separate tool. The debug process is invoked through
SmartDebug after programming the FPGA with the programming file. When SmartDebug is invoked in
standalone mode, create a new project and import the design debug data container file (. ddc file that
needs to be exported from Libero SoC PolarFire) to access all of the debug features.

SmartDebug—Standalone Mode

€ SmartDebug - [m} *
File View Help
Device: [MPF300T_E5 (MPF300T_E3) | Programmer: [E200 1RUXSY (E200 1RUXGY) |

1D code read from device: 2F8131CF

View Device Status... | Debug FPGA Array... |
Debug UPROM. .. | Debug SMVM... |
Debug TRANSCEIVER... |
Log [

E]Messages OErmrs ¥, Warnings OInﬁ:

Selecting programmer E2001RUX6Y for debug.

Note: In standalone mode, the probe insertion feature is not available for FPGA Array Debug, as this feature

2.1.2

Figure 2 »

needs incremental place and route to connect the user net to the specified 1/0.

Integrated Mode from the Libero SoC PolarFire Design Flow

SmartDebug has access to all design files that allow you to debug the device. Certain 1/O states during
programming, and JTAG clock frequency, however, cannot be changed through SmartDebug. To invoke
SmartDebug in the Integrated mode, expand Debug Design and double-click SmartDebug Design.

SmartDebug-Integrated Mode
_E_rpjgct File Edit View Design Tools Help
IDSW[2n 0B

Design Flow g x

= = 0[] ¢
]Tool l;]

{5 Device |/O States During Programming - JTAG Mode Only
w« Configure Programming Options
@ Configure Security
= » Program Design

v 'F@ Generate Bitstream
_5 Run PROGRAM Action
= ‘ Debug Design

€ SmartDebug Design
S 2 Lonfrgm Froduction
@ Configure OTP Security
= # Handoff Design for Production
v % Export Bitstream
% Export SPI Flash Image
+[] Export Pin Report
+| Export BSDL

= b Handoff Design for Debugging Tool has not run yet

€ Export SmartDebug Data =

Design Flow ‘ Design Hierarchy I Stimulus Hierarchy I Catalog ] Files
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The following sections describe SmartDebug features, which include:

*  View Device Status, page 4

»  Debug FPGA Array, page 5

*  Debug yPROM, page 12

+ Debug TRANSCEIVER, page 14
«  Signal Integrity, page 20

*  sNVM Debug, page 27

+ DDR Debug, page 40

View Device Status
The View Device Status feature provides the device status report.
To view the device status report, click View Device Status in the SmartDebug window.

Viewing Device Status

€ SmartDebug — [m] *
File View Help
Device: [MPF300T_ES (MPF300T_ES) =] Programmer: [E200 1RUXEY (E200 1RUXEY) =]

1D code read from device: 2F8131CF

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

Debug UPROM. .. | Debug SMVM. .. |

Debug TRANSCEIVER... |

Log -4

[E)Messages €3 Erors 4, Warnings i} Info

Selecting programmer E2001RUX6Y for debug.

UG0743 User Guide Revision 4.0 4
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The device status report is displayed. It is a complete summary of ID Code, device certificate, design
information, programming information, digest, and device security information, as shown in the following

figure.
Viewing Device Status Report
€D Device Status Report ? *
Device: MPF300T_ES (MPF300T_ES) Programmer: E2001EIM59 (E2001EIMS3) Save | &3 Print ‘
[
Device Status:
IDCode (read from the device) (HEX): 2FB131CF
Device Certificate
Certificate is valid .
Design Information
Design MName: SmartDebug_Top
Design chedksum (HEX): 98FC
Design Version: 0
Digest Information
Fabric Digest (HEX): fecibedsbflee 2c47dc9457alect 7ee 7
de250850ba4e40bsdeb423a3d 1233170
SMVM Digest (HEX): 55b852781b3995a44c939b6 94418227
24b96fo5caf4fboa 141cfic9842cab0e3
Device Security Settings
Programming Information
Cyde count: 690
*plgorithm Version: 1
* Programmer: FlashPro 5
* Software Version: FlashPro version not available
* Programming Software: FlashPro Express
*Programming Interface Protocaol: JTAG j
Help Close

Device certificate—displays that certificate is valid if device certificate is installed on a device. If the
device certificate is not installed, a message is displayed, stating that the device certificate needs to be
installed to generate the device certificate related information.

Debug FPGA Array

The Debug FPGA array provides an interface to probe the user logic implemented in the logic elements
(LEs) of the FPGA using active and live probes, read-write access to the fabric flip-flops, and read-write
access to the memories implemented using LSRAMs/uRAMs.

Probe insertion allows assignment of the internal signals to the assigned or unassigned pins. These
signals can be monitored using the oscilloscope in real-time.

UG0743 User Guide Revision 4.0
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The Debug FPGA array supports the following four features:

* Active Probes, page 6

* Live Probes, page 8

*  Memory Blocks, page 10
*  Probe Insertion, page 11

Figure 5+ Debug FPGA Array

€0 SmartDebug — O *
File VYiew Help
Device: |MPF300T_ES (MPF300T_ES) = Programmer: [E200 1R xS Y (E200 1RUNEY) |

ID code read from device: 2F8131CF

View Device Status... ‘ I Debug FPGA Array... I |
Debug UPROM. .. | Debug SMVM... |
Debug TRAMSCEIVER.... |
Log q X

E]Messages QErrors 4, \Warnings 0Inf‘o

Selecting programmer E2001RUX6Y for debug.

21.41 Active Probes
Active probes enable you to read or change the values of probe points in a design through JTAG.
The value of probe points maybe changed for various reasons, such as:

»  To verify that a reset signal is in the active and required state.

+ To test a logic function by writing to a probe point.

+ Toinitiate a state machine transition by quickly setting an input value to isolate a control flow
problem.

Active probes dynamically and asynchronously read or write to any logic element register bit. The probe
points of a design are selected using active probes. Active probes are particularly useful for a quick
observation of an internal signal. All of the probe points for the design are displayed in Hierarchical View
and Netlist View in the left pane of the Active Probe window.

* Hierarchical View—available probe points are listed in hierarchical order.
* Netlist View—available probe points are listed with the Name and Type, which are physical
locations of flip-flops.

To add probe points to a list:

1. Select the Active Probes tab in the right pane. The probe signals are displayed in the left pane.
2. Select the probe points that you want to add from the Hierarchical View or Netlist View in the left
pane.

UG0743 User Guide Revision 4.0 6
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3. Right-click the selected points and click Add to add them to the Active Probes. You can also add
the selected probe points by clicking Add in the top-right corner of the left pane. The probes signals
can be filtered with the Filter option.

Figure 6 = Adding Probe Points

7 Debug FPGA Array — [m| *

If=|

Live fActive Probes Selection =4

—FPGA Array debug data

Hierarchical Yiew | Netlist View Live Probes  Active Probes I Memory Blocks | Probe Insertion |

Fiter: | Search | ‘|‘| -l + | + | Save... Load. .. | Delete | Delete Al
Mame = IType IRead Value IWrite Value =
Instance(s): Add [=+{ Fabric_Debug_0...t_0_coutA[7:0]
[=- I Fabric_Debug_0 Fabric_Debug...0fcoutA[7]:Q
- I count_0 : .

B BF count chk_0 Fabric_Debug...0fcoutA[8]:Q DFF Unread

[+ I Serdes_Debug_0 Fabric_Debug...0fcoutA[5]:Q DFF Unread

Fabric_Debug...0fcoutA[4]:Q DFF Unread

Fabric_Debug...0fcoutA[3]:Q DFF Unread

Fabric_Debug...0fcoutA[2]:Q DFF Unread

Fabric_Debug...0fcoutA[1]:Q DFF Unread

| Fabric Debua...0/coutAlD1:0 DFF Unread

Read Active Probes | Save Active Probes' Data... | Wirite Active Probes |

Help | Close |

The added probe points appear in the active probe data chart and you can read or write multiple probe
points at a time.

Note: All of the registered locations of a device are not accessible for writing new probe values due to a silicon
limitation. This will be fixed in the next release of the PolarFire silicon.

UG0743 User Guide Revision 4.0 7
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Live probes enable the monitoring of two internal signals at a time in the design without having to rerun

PolarFire devices have two dedicated live probe channels (for example, pin H6 and G6 of PolarFire
MPF300TS device). To use live probes, reserve pins, using Reserve Pins for Probes under
Constraints Manager in the Libero SoC PolarFire. If you do not reserve pins for live probes, the live
probe 1/O’s function as GPIOs and are used for routing nets in the design.

21.4.2 Live Probes
place and route.
Figure 7+ Reserve Pins for Live Probes

Project File Edit View Design Tools Help
NS o

Jesign Flow

g X

Top_SD B Q @

‘Tool

B

[E] Create HDL
Create SmartDesign Testbench

Create HDL Testbench
b Verify Pre-Synthesized Design
. Simulate
Constraints
& Manage Constraints
Implement Design
‘1?. Metlist Viewer
S Synthesize
?L‘; Place and Route
=i » Verify Post Layout Implementation
Ql Verify Timing
1y Open SmartTime
El Verify Power
-- ¥ Program and Debug Design
+Ll Generate FPGA Array Data
+L1 Design and Memary Initialization
=+ # Configure Hardware
Il Programming Connectivity and Interface
& Configure Programmer
i3 Device |/0 States During Programming - JTAG Mode Only
» Configure Programming Options
@ Configure Security
= # Program Design
_‘% Generate Bitstream
‘@ Run PROGRAM Action

L s <

<

|K8s

=]

Reports 8 X | StrtPage 8 X | EdTopsD & %

{10 Attributes \/ Timing \/" Floor Planner "}/ Netlist Attributes

Constraint Manager & X l

New |v Import | Link: | Edit |v Chedk Help |

‘ Place and Route

constraint\io\user.pdc [ Target ]

L S S [N A T [ S PR |

[ Reserve Pins for Device Migration
Select the devices you are targetting for migration. Pins not bonded on these devices will be reser
Selected Device: MPF300TS_ES - FCG1152
] MPF300T_ES

Target Devices:

General

I¥ Reserve Pins for Probes

Any probe point from the design can be routed to one of these channels without having to re-run place
and route. The probe points assigned to live probe channels can be modified through the SmartDebug
live probes Assign and Unassign options without having to recompile and reprogram the design.

Channel A and Channel B are available in live probes. When an internal signal is selected, it can be

assigned to either, Channel A or Channel B.

To assign and unassign probe points to Channel A or Channel B:

1. Select the required probe points in the left pane and click Add in the top-right corner. The signals are

displayed in the right pane.

2. Click the signal to be monitored and click Assign to Channel A or Assign to Channel B. The
signal is assigned to the selected channel. When the assignment is complete, the probe name
appears next to channels. SmartDebug configures Channel A and Channel B I/O to monitor the

desired probe points.

UG0743 User Guide Revision 4.0
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3. Click Unassign Channels to disconnect the selected internal net from the live probe channel that
appears in the bottom-right corner of the live probes window.

Figure 8 = Assign Live Probes
m Debug FPGA Array - O pas
=1
Live Active Probes Selection e X —FPGA Array debug data
Hierarchical View | Netiist View I Live Probes Active Probes Memary Blocks I Probe Insertion I
Delete All |

Filter: |

Instance(s):

Search Delete

Add

Fabric_Debug_0/count_0_coutA[7]:Fabric_Debug_0/count_0/coutA[7]:Q

= 4IF Fabric_Debug_0

Serdes_Debug_0

[=oi]
|

Assign to Channel B | -=

Fabric_Debug_0/count_0_coutA[6]:Fabric_Debug_0/fcount_0/coutA[5]:Q DFF
Fabric_Debug_0/count_0_coutA[5]:Fabric_Debug_0/fcount_0/coutA[5]:Q DFF
Fabric_Debug_0/count_0_coutA[4]:Fabric_Debug_0/count_0/coutA[4]:Q DFF j

Assign to Channel A | -3 Fabric_Debug_0fcount_0_coutA[7]:Fabric_Debug_0/count_

Unassign

Help |

Close
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21.4.3 Memory Blocks

SmartDebug provides the Memory Blocks tab to dynamically and asynchronously read from and write to
a selected FPGA fabric SRAM block. Memory blocks are categorized into two views:

*  Physical View—shows the actual memory view of the RAM in FPGA.

* Logical View—shows a logical representation of RAM block.

Using the Memory Blocks tab, you can select the required memory block to:
* Read

+  Capture a snapshot of the memory
*  Modify memory values, and then write the values back to that block.

This feature is useful for checking or setting data buffers used in communication interfaces; debugging
complex data dependent errors.

Note: For RAM blocks used in the design through RTL inference, logical representation of the memory blocks
may not be available.

To read and write memory blocks:

1. Select the Memory Blocks tab in the right pane of the SmartDebug window.

2. View the memory blocks in the left pane in the Hierarchical View.

3. Select the memory block in the left pane and click Select in the top-right corner of the pane.
4. Right-click the selected memory block and click Add.

Figure 9+ Add Memory Block

571 Debug FPGA Array - o x

Memory Blocks Selection 8 % [ _roca array debug data

e LiveProbes | ActveProbes  MemoryBlocks | Probenserton |

Memory Blocks Select User Design Memory Block:  Fabric_Debug_0 Fabric_Debug_DPSRAM_0_DPSRAM_0/Fabric_Debug_DPSRAM_0_DPSRAM_K_0Fabric_Debug_DPSRAM_0_DPSRAM_K_Fabric_Debug_DPSRAM_0_DPSRAM_K_0_PF_DPSRAM_ROCO/INST_RAM1K20_IP
Data Width: 10-bit
CEEreles 0 ‘ 1 2 | 3 ‘ 4 ‘ 5 6 7 ] El A 8 c D E F
=/ i Fabric_Debug_0
= AM_1 0

= DPSRAM_1_0
= L DPSRAM_1_DPS
=L Primitives
B INSTR.
=10 Fabric_Debug_DPSRAM_
= L Fabric_Debug DPSR.

B Dely
= BT primity  Add

ReadBlock | Save

Help Close

The memory blocks are displayed in the right pane.

Figure 10 + View Memory Blocks

7 Debug FPGA Array - O X
Memory Blocks Selection )
e LiveProbes | ActiveProbes  MemoryBlocks | Probe Insertion |
T Select User Design Memary Block:  Fabric_Debug_0jFabric Debug DPSRAM 0 DPSRAM_0/Fabric Debug_DPSRAM_0_DRSRAM K_/Fabric Debug DPSRAM_0_DRSRAM K_Fabric_Debug DPSRAM_0_DPSRAM _K_0_FF_DPSRAM_ROCO/INST RAMIKZ) TP
Data Width: 10bit
JEETETE 0 1 2 [ s 4 5 6 7 8 9 A 8 & D 3 F H
= IF Fabric_Debug_0
=1 4 DPSRAM 1.0 000 001 002 003 004 005 006 007 008 003 00A 008 00c 00D 008 00F
= 1k DPSRAM_1 0
= AL P 010 o11 012 013 014 015 016 017 018 019 01A 018 01c o 01E 01F
B INST R
S 1 Fabric_Debug DPSRAM.. 020 021 02 023 024 025 [ 027 028 023 024 0B 02c 0 3 02
= Fabric_Debug_DPSR.
= E Fabric_Debug_D. 030 031 032 033 034 035 03 037 03 033 03A 0B 03 03D [ o03F
BB Primitives
040 041 042 043 044 045 046 047 049 04 044 ] 04c 04D 04 W |
ReadBlock | Save Bock Data.. Blod

Help Close

5. Click Read Block. The specified memory block is read.
6. Enter a hexadecimal value in the memory block locations and click Write Block. The memory blocks
are replaced with the specified values.

UG0743 User Guide Revision 4.0 10
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7. Click Save Block Data to save the recent changes.
Figure 11 + Read-Write Memory Blocks

7 Debug FPGA Array - O X
Memory Blocks Selection 8 X [ o ca Array debug data
e [ seweh LveProbes | ActveProbes  MemoryBlocks | Probe tnsertion |
Memory Blocks: Select User Design Memory Block:  Fabric_Debug_0/Fabric_Debug_DPSRAM_0_DPSRAM_0/Fabric_Debug_DPSRAM_0_DPSRAM_K_0/Fabric_Debug_DPSRAM_0_DPSRAM_K_Fabric_Debug_DPSRAM_0_DPSRAM_K_0_PF_DPSRAM_ROCO/INST RAMIK20_IP
Data Width: 10-bit
ST TR 0 1 2 ‘ 3 4 5 6 7 8 9 A 8 c D E F H
= 15 Fabric_Debug_0
= 4 DPSRAM_1_0 0000 000 001 002 003 004 005 005 007 008 003 00A 008 o0c 00D 008 00F
= T DPSRAM 10
= %ﬁ:xﬁi;zp’; m 010 o011 012 o013 014 015 016 017 018 o019 01A 018 o01c o 01E 01F
B ST R
= TF Fabric_Debug DPSRAM_. 020 021 022 023 024 025 02 0z7 0z 029 028 L] 0zc 0 =3 0
S| Fabric_Debug_DPSR.
=B Fabric Debug D m 030 031 032 033 034 035 03 037 03 039 03A £ 03 03 [ 03F
- 3B Primitives
0040 040 041 042 043 044 045 046 047 048 049 04A 0% 04C 04D 0% o |
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2144 Probe Insertion

Probe insertion is a post-layout process that enables you to insert probes into the design and to bring
signals out to the FPGA package pins. Probe insertion enables selecting internal ports in the design,
connecting of those ports to used or unused pins, and then running the layout.

Note: FlashPro programmer must be connected to SmartDebug before inserting probes.
To insert probes into the design:

1. Double-click SmartDebug Design in the Design Flow window. The SmartDebug Design window
is displayed.
2. Select Debug FPGA Array and click the Probe Insertion tab.
Figure 12 « Inserting Probes

B Debug FPGA Array - m} X
- - =
Probe Insertion Data Selection & FPGA Array debug data
Hierarchical View I Netiist View ] Live Probes ] Active Probes Memary Blocks Probe Insertion
Filter: ‘ Search Delete | Delete Al
MNet | Driver -
Instance(s): Add

B_DOUT_c[15] Fabric_Debug_0/DPSRAM_1_0/DPSRAM_1_0/DPSRAM_1_DPSRAM_1_0_PF_DPS

[EETEE T B_DOUT_c[14] Fabric_Debug_0/DPSRAM_1_0/DPSRAM_1_0/DPSRAM_1_DPSRAM_1_0_PF_DPS
+- L Primitives

+- IF A_WEN_ibuf

= TF Fabric_Debug 0 B_DOUT_c[13] Fabric_Debug_0/DPSRAM_1_0/DPSRAM_1_0/DPSRAM_1_DPSRAM_1_0_PF_DPS
+- J0F DPSRAM_1_0
- 1F Fabric_Debug_DPSRAM_0_DPSRAM_D B_DOUT_c[12] Fabric_Debug_0/DPSRAM_1_0/DPSRAM_1_0/DPSRAM_1_DPSRAM_1_0_PF_DPS
+- I count_0
+- 0 count_chk 0 B_DOUT_c[11] Fabric_Debug_0/DPSRAM_1_0/DPSRAM_1_0/DPSRAM_1_DPSRAM_1_0_PF_DPS

+- {0 5YS_RESET_M_ibuf _1 0_PF_
I Serdes_Debug_0

-

4 | »

¥

Insert probe(s) and program the device Run

Help Close

Select the Probe Insertion tab in the right pane. The probe signals are displayed in the left pane.
Select probe points from the Hierarchical View or Netlist View in the left pane.

Select the probe points and right-click and then click Add to add them in the right pane. You can also
add the selected probe points by clicking Add in the top-right corner in the left pane. The probes
signals can be filtered with the Filter option.

6. Assign a package pin to the probe using the drop-down list in the package pin. You can assign a
probe to any unused package pin or spare I/O.

ok w
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7. Click Run in the bottom-right corner of the window to run the Place and Route in the incremental
mode. The selected probe nets are routed to the selected package pins. After incremental place and
route, Libero SoC automatically reprograms the device with the added probes.

8. To delete the probe, select the probe and click Delete or Delete All. Deleting probes from the probe
list without performing the Run functionality does not remove probes from the design.

Debug yPROM

SmartDebug enables debugging yPROM and reading its yPROM contents. The clients added in the
design can be debugged using the SmartDebug Debug uPROM feature.

To debug yPROM and its contents, select Debug yPROM in the SmartDebug window.

Figure 13+ Debug yPROM

€0 SmartDebug — O X
Eile VYiew Help
Device: [MPF300T_ES (MPF300T_ES) | Programmer: [E200 1RLX6EY (E200 1RUXSY) |

ID code read from device: 2F3131CF

View Device Status... ‘ Debug FPGA Array. .. |
I Debug UPROM. .. I | Debug SNYM. .. |
Debug TRAMNSCEIVER... |
Log F X

(£] Messages &3 Errors i, Warnings i Info

Selecting programmer E2001RUX6Y for debug.

The yPROM Debug dialog box displays yPROM instance used in the design.There are two tabs in the
MPROM debug window:

+ User Design View—lists all the yPROM clients configured in the design.
* Direct Address View—provides access to JPROM 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.

Note: pPROM clients added in Design and Memory Initialization tab and the UIC clients cannot be debugged

through SmartDebug.
To view yPROM clients in the user design:

1. Select the User Design View tab.
2. Select the Client Name from the client list. The start address and number of words that are
reprogrammed are displayed in the window.
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3. Click Read from Device. The data of the selected client address is displayed. The client address is
associated with a start address and number of 9-bit words. Therefore, the table contains as many
locations as the number of 9-bit words.

Figure 14 « View User Design

© UPROM Debug - x

UPROM Debug
[ User Design View \,

[ Crent | o e e o

Drect Address View

1 Initialization | 0x0 E:

Read from Device
0 [ 1 2 3 4 5 6 7 i 9 A [ G D E F
0000 100 01 102 03 04 105 106 07 108 109 10 108 0C 10 108 108
0010 1m0 11 12 3 14 115 116 R 3 W 3 3 R 3 3 NR
Help dlose.

To view direct address of a yPROM client:

1. Select the Direct Address View tab.
2. Enter the Start address and Number of 9-bit words.
Note: The start address must be a hexadecimal value.
3. Click Read from Device. The data of the range specified is displayed.
Figure 15+ Viewing Direct Address

© UPROM Debug - x

UPROM Debug
[ User Desin View \/ Direct Address View

Startaddress: 0« [0003
Number of g-bitwords: [5 Decmal

0000 3 3 R 03 04 105 106 07 3 3 W 3 R 3 3 MR
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21.6 Debug TRANSCEIVER

SmartDebug enables transceiver debugging, which includes checking lane functionality and health for
different settings of lane parameters. To access the debug transceiver feature, select Debug
TRANSCEIVER in the SmartDebug window.

Debug Transceiver supports the following features:

»  Configuration Report, page 15

*  SmartBERT, page 15

*  LoopBack Modes, page 18

«  Static Pattern Transmit, page 18
+  Eye Monitor, page 19

Figure 16 « Debug Transceiver

€0 SmartDebug - O X
File View Help

Device: [MPF300T_ES {MPF300T_E3) | Programmer: [E200 1RLIXGY (E200 1RLIXEY) |

ID code read from device: 2F8131CF

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

Debug UPROM. .. | Debug SMVM... |

I Debug TRAMSCEIVER... I |

Log 4

E]Messages Q Errors 4, Warnings 0 Info

Selecting programmer E2001RUX6Y for debug.
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Configuration Report

The Configuration Report feature creates a report that shows the physical location, TX and RX PLL
lock status, and data width of all enabled transceiver lanes. This report includes the following lane
parameters:

* Physical Location—physical location of the transceiver lanes in the system.

+  Tx PMA Ready—Tx lane of the transceiver is powered up and ready for transactions.
* Rx PMA Ready—RXx lane is powered up and ready for transactions.

*+  TXPLL—TX PLL of the transceiver is Locked.

*  Rx PLL—Rx PLL of the transceiver is Locked.

+  Data Width—configured data width of the corresponding lanes in the transceiver.

Figure 17 « Configuration Report

Debug TRAMSCEIVER - O X

Configuration Report ] SmartBERT | Loopback Modes ] Static Pattern Transmit ] Eye Monitar

Lanes Serdes_Debug_0/bert_sxvier_chk_0{SmartBERT IF)
- LANEQ

Physical Location Q2_LANED

Tx PMA Ready @

Rx PMA Ready @

THPLL @

R¥ PLL @

Data Width 40 bit

Refresh

Help Close

Note: Red indicates that the lanes are not configured in the current system.

2.1.6.2

2.1.6.21

SmartBERT

For any transceiver design, PRBS tests from XCVR PMA are available by default. SmartBERT enables
you to run diagnostic tests on the transceiver lanes.

Running with PRBS generator

SmartBERT uses the PRBS generator and checker functionality available in each transceiver lane to
determine the bit error rate (BER) of a lane. The various PRBS patterns supported are PRBS7, PRBS9,
PRBS15, PRBS23, and PRBS31. Near-end loopback can be performed using one of these PRBS
patterns. Bit Error Rate (BER) displays the BER for the PRBS test in progress.The formula for calculating
BER is as follows:

BER = (1 + Error Count)/(Data Rate x Seconds)
To run a PRBS pattern:
1. Select one of the Patterns from the drop-down list.
2. Select the EQ-NearEnd check box.
3

Click Start in the bottom-left corner of the window. The loopback cycle is initiated and the result is
displayed.
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4. Click Stop in the bottom-right corner of the window to stop the loopback.

Figure 18 « SmartBert with PRBS Generator

7 Debug TRANSCEIVER - [u} X
Configuration Report  SmartBERT | LoopbackModes | Static Pattern Transmit | Eye Monitor |
‘,1( ‘ a ‘psnm ‘EQ- NearEnd ‘n oL |mu o Signal Integrity: PF_XCVR_0/LANEQ
LANEQ_TXD_P/N LANED_RXD_P/N
LANEQ Q2 LANE PF_XCVR_O/LANED  [PRES7 Febte @ @ X Emphasis Amplitude R Insertion Loss
T Impedance ( ohms ) ‘The transceiver data rate is set to 10312, 5Vbps for this port
[0 ] | The current settings wil configure this portin CDR mode
X Transmit Common Mode Adjustment (% of VDA ) | RX CTLE
I =1 | [rer_rs.sde 2108 |
Polarity (P/Nreversal ) RX Termination (ohms)
RX P/ Board Connection
R Loss of Signal Detector -High
I o] Optimize DFE | Design Defaits Apply
Start st |
Help Close

2.1.6.2.2

Running with SmartBERT IP

In addition to the PRBS generator and checker available on transceiver lane, SmartDebug provides the
user interface to control the SmartBERT IP instantiated in the design. The transceiver lanes configured
with SmartBERT IP show PRBS patterns generated from XCVR PMA as well as the PRBS patterns
generated from IP residing in the fabric in the dropdown. Each SmartBERT IP can have 4 lanes
configured and each lane can have PRBS7, PRBS9, PRBS23, and PRBS31 patterns configured in the
design.

The Debug Transceiver feature shows all lanes that are configured in the design. SmartDebug
automatically detects the presence of the CoreSmartBERT in the design. It also identifies the lanes that
use SmartBERT IP and distinguish them by appending SmartBERT IP next to the SmartBERT IP
instance.

To run SmartBERT in transceiver follow these steps:

1. Select the SmartBERT tab in the SmartDebug TRANSCEIVER window.

2. Select the Pattern from the drop-down list where the lanes are visible.

3. Select the EQ-Nearend check box. When checked, the selected lane gets added to the right hand
side where PRBS test can be performed. When unchecked, the selected lane gets removed from
the added list.

Figure 19 + SmartBERT in Transceiver

B Debug TRANSCEIVER - o X

Confiquration Report  SmartBERT | Loopback Modes | Static Pattem Transmit | Eve Moritor
Transceiver Hierarchy |Physica| Lacation | q |Pattern |EQ—NearEnd ‘T!:PLL ‘R‘& PLL ‘Lod\m Data | Cumulative Error Count ‘ 4

=2 Serdes_Debug 0

=[] bert_wvier_ Serdes_Debug_0/bert svier_chk 0(SmartBERT IP)/LANED  |PRES23GmartBERTIR) +| [ Enable 0
LANED Q2 L ANED
4| 2
Phy Reset Start Stop
Help Close
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4. Click Start on the lower-left corner of the pane. It enables both transmitter and the receiver for a
particular lane and for a particular PRBS pattern.The GUI shows the status of the TXPLL,
RXPLL,Lock to Data, Data rate, and the BER.

Figure 20 » Viewing the Status of TXPLL, RXPLL Lock to Data, Data Rate, and BER

%7 Debug TRANSCEIVER - o x
ConfigurationReport  Smart BERT | Loopback Modes | Statc Pattern Transmit | Eye Monitor
= o = e e o e e | 7
Serdes_Debug_0/bertvier_chc O(SmartBERT PYLANED  [preszsmarenrs) -| Fenbe ©@ 2@ @ 3 s 667e1  Reset InectError
LANED Q2 LANED
Phy Reset start stop
Help Close

Error Injection

When a SmartBERT IP lane is added, the Error Injection column is displayed in the right pane. The
Error Injection feature is provided to inject an error while running a PRBS pattern. This feature is
unavailable if regular lanes are added. Also, this feature is disabled for a SmartBERT IP lane that has a
non-configured PRBS pattern selected.

Error Count

Error count is displayed when the lane is added and PRBS pattern is run. Click Reset to clear the error
count under Error Counter.

Figure 21 « Viewing Error Counter and Error Injection

7 Debug TRANSCEIVER - o x
Confiquration Report  SmartBERT | LoopbackMoces | StaticPattern Transmit | Eye Monitor
“
Phy Reset start stop
Help Cose
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EQ-Near End Looback—Serialized data from PMA is looped from Tx to Rx internally before the
transmit buffer. This is called near-end serial loopback. EQ-Near End Looback supports data
transmission rates of up to 10.315 Gbps.
EQ-Far End Looback—Serialized data from Rx is looped back to Tx in PMA. This is called
far-end serial loopback. EQ-Far End Looback supports data transmission rates of up to 1.25 Gbps.
CDR-Far End Looback—De-serialized data from PCS Rx channel is looped back to Tx.

No-Loop Back—Data is not looped internally.

Figure 22 « Transceiver Loopback

2164

‘ PCle Sub-System (PCIESS) ‘

Transmit PMA Transmit PCS
y
XCVR_TXP PCle/SATA
Pre-/Post- PIPE
Emphasis
8b10b
«{ Serializer %— Polarity Encoder | | Transmit
'y PCS/
64b/6xb Fabric
Encoder Interface
XCVR_TXN PMA Only
y
Pcs |
Divider ‘ i
Transmit PLL
Reference > Jitter Lo‘;ngOBCk
Clock - Attenuation Frac-N ]
Network ! or Spread PLL
| Spectrum
|
} Optional path used
| with Jitter
1 Attenuation
Receive | Receive
PMA — | PCs
XCVR_RXP |
'Eye < } PMA Only
Diagram H
|
A I 64b/6xb
CDR w/DFE Decoder
cre HY — Polarity } | | Receive
Deserializer 8b10b PCS_/
Decoder Fabric
Interface
PCIe/SATA
XCVR_RXN PIPE
A 4
PCS >
Divider

CTLE: Continuous Time Linear Equalization

EQ Far-End Loopback —>
EQ Near-End Loopback —»
CDR Far-End Loopback

Static Pattern Transmit

A

PCIe Sub-System (PCIESS)

Static pattern transmit enables the selection of pattern to be transmitted on a specific transceiver (Tx)
lane. The following patterns are supported:

Fixed pattern
Max run length pattern

User pattern—The pattern is defined in the value column. It must be hex numbers and not greater

than the configured data width.

TX-PLL—Indicates lane lock onto TX PLL when a static pattern is transmitted.
RX-PLL—Indicates RX PLL lock when a static pattern is transmitted.

+  Data Width—Displays the data width configured for a transceiver lane.

To view static pattern transmit:
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Select the Static Pattern Transmit tab.

Select the Transceiver Hierarchy in the left pane of the window. The selected lane data is displayed
in the right pane.

Select a pattern from the Pattern drop-down list.

Click Start. The static pattern for the selected lanes is transmitted.

Click Stop. The static pattern transmission is stopped for the selected lanes.

Figure 23 » Static Pattern Transmit
# | Debug TRANSCEIVER — [m] x
Configuration Repart } SmartBERT | LoopbackModes  Static Pattern Transmit Eyemummrl
‘ﬂ Pattern ‘Value |MDdE ‘TXPLL ‘RXPLL ‘DataW\dIﬁ ‘ﬂ
{Serdes_Debug_0/bert xvier_chk_0(SmartBERT IP)/LANED | Fixed Pattern j 101010... HEX @ [ ] 40 bit
Start Stop
21.6.5 Eye Monitor

Eye monitor enables visualizing the eye diagram present within the receiver. This feature plots the
receive eye after the CTLE and DFE functions. The diagram representation provides vertical and
horizontal measurements of the eye and BER performance measurements. Eye Monitor is supported for
data rates above 3.125 Gbps.
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Click the Eye Monitor tab in the Debug TRANSCEIVER window to see the eye monitor representation
within the receiver.

Figure 24 » Viewing the Eye Monitor Diagram

87 Debug TRANSCEIVER

Configuration Report | SmartBERT | LoopbackModss | Statc Pattem Transmit  Eye Manitor |

Transceiver Hierarchy |Phys@| Location | 4 4

- Serdes Debug 0
EEEar
 LANEO Q2 LANEO LaneName: Serdes_Debug_0/bert_xvier_chk_0(SmartBERT IP)/LANED

\

&
102 P1Ep BA3

559:
— 4794

DC-Offset

g

One Unit Interval

Phy Reset Plot Eye Export

Help Close

21.7  Signal Integrity

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

The Signal Integrity pane appears in the following SmartDebug pages:

*  SmartBERT, page 15

* LoopBack Modes, page 18

+  Static Pattern Transmit, page 18
*  Eye Monitor, page 19
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When you open Debug Transceiver in SmartDebug and click the SmartBERT, Loopback Modes, Static
Pattern Transmit, or Eye Monitor tab, all parameters in the Signal Integrity pane are disabled. Only
the Export All Lanes and Import All Lanes options are enabled, as shown in the following figure.

Figure 25 » View Signal Integrity for SmartBERT

B Debug TRANSCEIVER - a x

Configuration Report  Smart BERT } Loopback Modes | Static Pattern Transmit | Eye Monitor |

Transcelver Hirarchy | Physical Location ﬂ [patterm ﬂ Signal Integrity

# [] PF_XCVR_0 ™ RX

# [] PF_XCVR_ 2 TX Emphasis Amplitude RX Insertion Loss
[[100my_with_ods | | [6.5d8 K|
T Impedance ( ohms ) NJA
[150 =] | NA

T¥ Transmit Commen Mode Adjustment (% of VDDA | Rx CTLE

[ = | e
E|

RX Termination (ohms)
[1s0 -1

R P/N Board Connection

Polarity (P/Nreversal)

RX Loss of Signal Detector - Low
RX Loss of Signal Detector - High

4 |»] . i Expart ‘ Import | Optimize DFE | Design Defauits Apply
Phy Reset Start | Stop | ExpnrtAHLar\Es‘ ImpnrtAllLanes|

Help Close
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When a lane is selected in the SmartBERT, Loopback Modes, Static Pattern Transmit, or Eye
Monitor pages, the corresponding Signal Integrity parameters that are configured in the 1/O Editor or
changed in SmartDebug, are enabled, as shown in the following figure.

Figure 26 + Viewing Signal Integrity for a Selected Lane

7 Debug TRANSCEIVER - [u} e
ConfigurationRepart ~ SmartBERT | LoopbackModes | Static Pattern Transmit | Eye Monitor |
Transceiver Hierarchy | Physical Location ‘ a0 ‘ Pattem | EQ- NearEnd ‘TX PLL ‘ RXPLL ‘ LocktoData p | [S19Nal Inteority:{PF_XCVR_O/LANEQ
= [ PFXCVR D HPC1_SERDES 2 TX0 PN HPCL SERDES 2 RX0_ PN
LANED Q2 LANED PFXCVR2/LANED  [PRES? | [ Enable X Emphasis Amplitude R Insertion Loss
= PF_XCVR_ 2
LANED Q1LANED [1000mv_with_-6d8 =] | [6.5d8 =
PF_XCVR O/LANED  [ZErARd m m (0] Tx Impedance ( chms ) The transceiver data rate is set to 6000Mbps for this port
[0 =] | The current settings wil configure this portin CDR mode
X Transmit Common Mode Adjustment (% of VDA ) | RX CTLE
[s0 =] | [acHz_+s.5d8_2.108 ~l
Polarity (P/Nreversal ) RX Termination (ohms)
[Formal =] | [0 =
RX P/ Board Connection
[ ac_coupLED_wrTH_ExT_CAP =
R Loss of Signal Detector -Low
[sara =
R Loss of Signal Detector -High
[sara =
4 | | Export ‘ Import ‘ Optimize DFE | Design Defaults ‘I Apply
Phy Reset Start stop | Export Al Lanes | Import AllLanes |
Help Close

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

You can select options for each parameter from the drop-down for that parameter.
Click Apply to set the selected transceiver instance with the selected options.

Note: The Apply button is enabled when you make a selection for any parameter, as shown in the following
figure.

Figure 27 « Applying the Changes for the Signal Integrity

7 Debug TRANSCEIVER - a X

Configuration Report  SmartBERT | Loopback Modes | Static PatternTransmit | Eye Monitor |

Transceiver Hierarchy ‘Phy:\(a\ Location | qa ‘Paﬂ'zm ‘EQ-NearEnd |Ts< PLL ‘RX PLL ‘Lm:kfn Data | | [S%nel Integrity: PF_XCVR_OLANED
F_XCVR_D HPC1_SERDES 2 TXO P, HPC1_SERDES_2 RX0_P/N
LANED Q2_LANED PFXCVR Z/LANED |FRES7 w| [ Ensble TX Emphasis Amplitude RX Insertion Loss
= Fl PEXCVR 2
LANED Q1LANED [200mV_with_4.4d8. || [6.58 =]
PF_XCVR.O/LANED |PRES? w| [ Enable T Impedance (ohms ) The transceiver data rate is set to 6000MBpS for this port
[100 | | The current settings will configure this part in CDR made
TX Transmit Common Mode Adjustment (% of VDDA ) | Rx CTLE
[50 =1 | [36rz_+5.5d8_2.18 -]
Polarity (P/N reversal ) RX Termination (ohms)
[Formal =1 | w0 =]
RX PN Board Connection
[ac_coupLe_wrm_exT_cap k|
RX Loss of Signal Detector -Low
[sama =l
RX Loss of Signal Detector - High
[sama -]

“ 2l Export Import Optimize DFE_| Design Defaults ‘ Apply |
1
Phy Reset start s | Export Al Lanes | Import AllLanes |

Help Close
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If you change parameter options and click another lane, move to another tab, or click Import, Import All,
or Design Defaults without applying the changes, an alert message is displayed.

Figure 28 + Viewing a Confirmation Message

|
| ConficurationReport | smartBERT | LoopbackModes  StaticPattern Transmit | Eye Monitor |
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Io‘ Some Signal Integrity options are modified.
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RX Loss of Signal Detector - High
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I
4 i Export | Import | Optimize DFE | Design Defauits Apply

Phy Reset Start Stop ‘ Export Al Lanes | Import AllLanes |

Help Close

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

21.71 Design Defaults
Click Design Defaults to load the Signal Integrity parameter options for the selected lane instance.

Figure 29 » Viewing the Design Default Constraints

®" Debug TRANSCEIVER - [m) x

Configuration Report  SmartBERT | Loopback Modes | Static Pattem Transmit | Eye Monitor |
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Import All Lanes |

Help Close

Design Default parameter options are applied to the device and updated in Modified Constraints.
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Note: Modified Constraints is a list of /O constraints set on the TXP and RXP lane ports. For a selected lane,
this set is created in the SmartDebug session and is updated when a Signal Integrity parameter option is
modified and applied or an external PDC file is imported.

21.7.2 Export

Click Export to export the current selected parameter options along with other physical information of the
selected lane instance to an external PDC file.

Figure 30

Exporting the Selected Lane Details

# | Debug TRANSCEIVER

Configuration Report
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Close

The exported content is in the form of two set_io commands, one for the TXP port and one for the RXP
port of the selected lane instance.
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21.7.3 Export All Lanes
Click Export All Lanes to export the current selected parameter options and other physical information
for all lane instances in the design to an external PDC file.

Figure 31+ Exporting All Lane Details
®" Debug TRANSCEIVER - o X

Configuration Report | SmartBERT | LoopbackModes | StaticPattem Transmit  Eye Monitor |

Transceiver Herarchy | Physicallocaton | ﬂ ﬂ Signal ]"‘Eg”m
# PFXCVR O HPC2_SERDES_1 TXO_PN HPC2_SERDES 1 RXO_P/N
= PF* TX Emphasis Amplitude RX Insertion Loss
[ 1000my_nith_-6ds x| [25.0d8 |
TX Impedance ( ohms ) The transceiver data rate is set to 5000Mbps for this port
[100 =] | The current settings will configure this port in COR. mode
TX Transmit Common Mode Adjustment (% of YDBA} | RX CTLE
[50 x| [36Hz_5.408_12.008 =~
Polarity (P/Nreversal ) RX Termination (ohms)
[Normal | [100 =~
RX P/N Board Connection
[Ac_couptED_wrm_ExT_car ~|
R Loss of signal Detector -Low
[T ~|
RX Loss of Signal Detector - High
|saTa |
Export Import | Optimize DFE | Design Cefautts Apply
Phy Reset Plot Eye Export ‘ | Export AllLanes | | Import AllLanes |

Help Close

21.7.4 Import

Click Import to import Signal Integrity parameter options and other physical information for the selected
lane from an external PDC file.

Figure 32 « Importing a Selected Lane Details

# | Debug TRANSCEIVER - a X

Configuration Report | SmartBERT | LoopbackModes | StaticpattemTransmit  EyeMonitor |

Transceiver Hierarchy ‘ Physical Location ‘ 4 " Signal Integrity:[PF_XCVR_Z/LANED

# PFXCVR O HPC2_SERDES 1 TX0 PN HPC2_SERDES 1 RXD_P/N
= PE TX Emphasis Amplitude R Insertion Loss
| 1000my _with_-6ds x| | [25.008 -
TX Impedance (ohms ) The transceiver data rate is set to 6000Mbps for this port
[100 =] | The current settings wil configure this portin CDR mode
TX Transmit Common Mode Adjustment (% of VBDA) | rx CTLE
|50 x| | [36Hz_-5.4d5_12.008 =
Polarity (PN reversal) RX Termination (ohm)
[Normal | [100 =
R P/N Board Connection
[ac_courtep_wrm_ext_car |
RX Loss of Signal Detector -Low
[sama |
RX Loss of Signal Detector - High
[sama =]

Export Import Cptimize DFE | Design Defaults Apply
Phy Reset Plot Eye Export ‘ Export All Lanes ‘ Import All Lanes

Help Close

The Signal Integrity parameter options are applied to the device and updated in Modified Constraints.
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21.75 Import All Lanes

Click Import All Lanes to import Signal Integrity parameter options and other physical information for all
lanes from an external PDC file.

Figure 33 + Importing All Lane Details

¥ Debug TRANSCEIVER — a X
Configuration Report |  SmartBERT | LoopbackModes | StaticPattemTransmit  EyeMonitor |
e ey ‘ Physical Location ‘ a 1 [ [onal nimarty-fEXCYR 20 ANE
2 ::E:g';g HPC2_SERDES_1_TX0_P/N HPC2_SERDES_1_RX0_PN
T 01 LANED TX Emphasis Amplitude RX Insertion Loss

[ 1000mV_with_-6ds x| |[25.008 Rl

TX Impedance ( ohms ) The transceiver data rate is st to 6000Mbps for this port

[10n =] | The current settings will configure this port in CDR mode

TX Transmit Common Mode Adjustment (% of VODA) | rx CTLE

[s0 | | [36+z_5.4de_12.008 ~]

Polarity ( P/N reversal ) RY Termination (ohms)

[Mormal =] | 100 =]
RX PJN Board Connection
[ac_coupLen_wrmh_ExT_cap Bl
RX Loss of Signal Detector -Low
[sama Bl
RX Loss of Signal Detector - High
[sama Rl

Bport | ot | Optimize OFE | Design Defauits Apply
Phy Reset Plot Eye Export Export Al Lanes I Impart Al Lancs | |
L
Help Close

The Signal Integrity parameter options are applied to the device and updated in Modified Constraints.
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21.7.6 Demo Mode

Signal Integrity in Demo Mode, lets users experience and understand the debug activities that can be
performed with the Signal Integrity feature in SmartDebug. All debug activities except Apply are available
in demo mode.

Figure 34 « Viewing Signal Integrity Features in Demo Mode

# " Debug TRANSCEIVER (DEMO MODE) - [m] x
ConfigurationReport  SmartBERT | LoopbackModes | StaticPattem Transmit | Eye Monitor |
Transceiver Hierarchy ‘ Physical Location | a Pattern EQ-Neartnd |TXPLL |RxPLL | [ Sional Integrity: PF_XCVR_Z/LANED
+ [ PFXCVRD HPC2_SERDES_1.TX0_PIN HPC2_SERDES_1_RXO0_PIN
B PF_XCVR_2 PF_XCVR_2/LANED  [lor g m O] Tx Emphasis Amplitude RX Insertion Loss
] LANEO 1_LANED
o | 1000mv _with_-6d8 x| | |zs.0d8 -
TX Impedance (ohms ) The transceiver data rate is set to 6000Mbps for this part
[100 =] | The current setings wil configure this port in COR mode
TX Transmit Common Mode Adjustment (% of VODA ) | rx CTLE
[s0 | | [36Hz_5.4d8_12.088 =]
Polerity (PN reversal) RX Termination (ohms)
[Mormal || [0 ~|
RX PN Board Connection
[ac_coupLEp_wrm_ext_car =
RX Loss of Signal Detector -Low
[sama =
RX Loss of Signal Detector - Hich
saa ~|
4 | Export Import Optimize OFE | Design Defauits Apply
Phy Reset Start Stop ‘ Export All Lanes ‘ Import All Lanes ‘
* SMARTDEBUG IS RUNNING IN DEMO MODE *
Help Close

21.8 sNVM Debug

sNVM Debug enables reading from and writing to the sNVM during debug. It can be done by reading
each page or reading multiple pages based on the authentication. Debug Pass Key is required to carry
out SNVM_DEBUG instruction.This feature supports debugging of plain text non-authenticated,
authenticated plain text, and cipher authenticated plain text.

Following are the two ways of SNVM debugging which can be performed in SmartDebug:

*  When the USK is programmed using USK client, it applies to all the authenticated pages or clients.
+ SmartDebug has to read the USK client and store it as the key whenever the content is read
from a client or a page.
*  You can override the USK at runtime by changing it for a specific client or page using system
services (IP).
+ If you select the option of using sNVM client as ROM, then USK cannot be overridden by
system services where the authenticated pages always use the USK client to unlock and read.
*  You can override the type of page using system services. For example, if a page is
non-authenticated, then it can be authenticated using system service routines at runtime.

You can also perform the following operations even after the design is programmed into the device:

+  Change the content of a page
+  Encrypt a page
»  Change the security key of each page configured
Note: The preceding operations are not possible if the page is used as ROM.
The following sections describe the two views of sSNVM Debug:

» Client View, page 28
+ Page View, page 31
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To view the client view, follow these steps:
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1. Click Debug SNVM in the SmartDebug window. The sNVM Debug window is displayed.

Figure 35+ SmartDebug—Debug SNVM

ID code read from device: 2F3131CF

€ SmartDebug — O X
Eile VYiew Help
Device: II'v1PF3E|D'I'_ES (MPF300T_ES) | Programmer: [E2001RUXEY (E2001RLIXSY) |

View Device Status. .. | Debug FPGA Array. .. |
Debug UPROM. .. I I Debug SNYM. .. | |
Debug TRANSCEIVER.... |

Log g X
(£] Messages &3 Errors i, Warnings i Info ‘
Selecting programmer EZ001RUX6Y for debug.

2
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2. Click the Client View tab. The client view details are listed. It shows Client Names, Start Page,
Number of Bytes, Write Cycles, Page Type, Used as ROM, and USK Status as shown in the
following figure.

Figure 36 » Viewing the Client View

[ snvm Debug - [Preview] ‘ P = 'J
sMVM Debug
"Client View "\ Page View \

= Start Page Mumber of Bytes  Write cycdes Page Type Used as ROM USK status

4 [Client3 3 500
Page 5 5 28 10 Authenticated ... Mo USK Client
Page 4 4 236 5 Authenticated Mo Enter USK
Page 3 3 236 4 Authenticated Mo USK Client

4 E_
Page 2 2 236 3 Authenticated PT Mo Enter USK

4 [Client1 0 500
| Pagel 1 248 1 Non-Authentic... Yes -NA-
| Page( 0 252 1 Non-Authentic... Yes -NA-

Latest Content Retrieved from Device:

View All Page Status|

Page Number: 1
“»
1 2 3 4 5 ] 7 8 9 A B C D E F
Rowl
Row2
Row3
Rowd
Row5
Close Help
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3. Select a client from the list in the Client View and click Read From Device. The client details are
listed in the second pane.

Figure 37 + Reading the Client View Details

© sNVM Debug = X

Crivege  [Nemberortym [Wite o [Pegeiyoe
5

25 ] Plain Text

252 B Plain Text
250 ] Plain Text
250 % Plain Text

B
53 ) P ot
I 252 Py PhainTex

Tue Nov 07 12:27:02 2017

L] e |
Note: Only one client can be selected at a time to read the client details. Pages inside the client cannot be
selected.

21.8.1.1 Refreshing sNVM Status

To view the latest details in the client page, Click Check SNVM status. The client pages are refreshed
and display the recently updated details.
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2.1.8.1.2 Viewing the Page Status
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Click View All Page Status to view the page status such as Write Cycle Count, Page Type, Use as

ROM, and Data Read Status.

Figure 38 »+ Viewing the Page Status Report

&0 Secured NVM Details

Save & Print

Secured Flash Memory Content [ SNVM Pages ]
sMVM Page #0:
Page Status:
Write Cyde Count:
Page Type:
Use as ROM:
Data Read Status:
sMVM Page #1:
Page Status:
Write Cyde Count:
Page Type:
Use as ROM:
Data Read Status:
sMVM Page #2:
Page Status:
Write Cyde Count:
Page Type:
Use as ROM:
Data Read Status:
sMVM Page #3:
Page Status:
Write Cyde Count:
Page Type:
Use as ROM:
Data Read Status:

Help

34
Plaintext
Off
Success

33
Plaintext
Off
Success

33
Plaintext
Off
Success

33
Plaintext
Off
Success

Close

Page View

Page view displays the client details of the required pages. You can read pages from 0-220 in the page

view.

To read data in page view:

1. Click the Page View in the sSNVM Debug window.
2. Enter the page number that you want to read in the Start Page and Number of Bytes in the

respective boxes.

3. Click Check Page Status. The page status information is displayed.

Figure 39 »+ Viewing Page View

[ sNVM Debug - [Preview]

B =

sMVM Debug

Client View \/ Page View '}

i

(Addr)

Start page: o

Number of bytes: 1023

m

Page List Number of Bytes Page Type Wirite Cydes

Used as ROM

USK status

»

1|Pagel 252 Mon-Authentic.. 4

Yes

~MNA-

3 lpans2 236 A d 2

Bln

Ls= 1ISK clisnt

Read from Device
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4. Select pages from the list, and click Read from Device. The page details are displayed.
Figure 40 » Viewing Page View Details

€ <NVM Debug

SNVMDebug
[ Gientview \/ Page View \

Startpage: o Check Page Status
EndPage: 2 (3pages)

pagetin TEmbumwns PageType [ViteCyer | UseaseROM [ Uk san

+{Page0 252 Plain Text 4 No N/A
[Page1 252 Blain Toxt 33 No WA
_[Pagez 252 Blain Toxt 3 No WA

Read from Device

Latest Content Retrieved from Device:

Tue Nov 07 13:29:43 2017
Retrieved Content: from Page 0 to Page 2.

5. Click View All Page Status. The page status details are displayed.

2.2 Demo Mode

The demo mode allows you to experience SmartDebug functionalities (Active Probe, Live Probe,

Memory Blocks, and Debug Transceiver) without having to connect a board to the system running
SmartDebug.

Note: The demo mode is for demonstration purposes only, and does not provide the full functionality of the
standalone mode.

You cannot switch between demo mode and normal mode while SmartDebug is running.
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The following figure is displayed when you open SmartDebug in demo mode.

Figure 41 « Launching SmartDebug in Demo Mode

© SmartDebug (DEMO MODE)
File View Help

Devee: [PE3RoT 25 OPF00T 5 ] roorammen peeen Geen =

* SMARTDEBUG IS RUNNING IN DEMO MODE *

ID code read from device: HARDWARE NOT CONNECTED

Debug SV |

— |

Log

[ ressoes @Eras i, wamnss @ ko

Demo mode supports all the following functionalities that Standalone mode supports:

* View Device Status, page 34
+  Debug FPGA Array, page 34
»  Debug TRANSCEIVER, page 37
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The following figure shows an example of the Device Status Report in Demo Mode.

Figure 42 » Viewing Device Status

€0 Device Status Report (DEMO MODE)

Device: Hardware not connected Programmer: simulation (simulation)

? X

& Print

Save

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

Device Certificate
Certificate is valid .

Design Information
Design Name:
Design checksum (HEX):
Design Version:

Digest Information
Fabric Digest (HEX):
SNVM Digest [HEX):

Nevire Securitv Settinos

J

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

85ff2e979d7eb27d34c165de4c479631

24b96f99cB8f4fb9al41cfc9B42c4ble3

.

Hardware not connected

sd
F485

6b0ee2f257cefadc49a80942a1237a%

55b852781b9995a44c939b64e441ae27

Help

2.2.2 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).

Note:

Insert Probes (Probe Insertion) is not supported in Demo mode.
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You can assign and unassign Live Probes to Channel A and Channel B. The following figure shows an
example of Live Probes assignment.

Figure 43 » Assigning Live Probes to Channels

187 Debug FPGA Array (DEMO MODE)

JIE

Live/ Active Probes Selection

Hierarchical View | Ntist view

Fiter: |
Instance(s):
- I serdes sh 0
=} Ik CORECONFIGP_D
S I Primitives
1) FIC_2_APE_M_PRDATA
-3 FIC_2 APB_M_PREADY
1) FIC_2_APB_M_PSLVERR
:- 19 INIT_DOME_qi
i~ 19 INIT_DONE_
-1 SDIFD_PENABLE
-1 SDIF RELEASED qi
'~ 10 SDIF RELEASED q2
1 control_reg_1
B paddr
-1 peel
B pudata
=19 puwrite
B soft_reset reg
19 state
- fF CORERESETP_0
AW Primitives
o Confighaster_0
= iy

I

—FPGA Array debug

Live Probes | Active Probes | Memory Blocks | Probe Inserfion |

Hama Type
serdes_sh_0/CORECONFIGR_0/INIT_DONE_q2:serdes_sh_0/CORECONFIGP_O/INIT_DONE 62:Q DFF
serdes_sb_0/CORECONFIGP_0/SDIF_RELEASED qliserdes_sb_0/CORECONFIGP_0/SDIF_RELEASED, q1:Q DFF

des_sb_0/serdes_sb_HPMS_TMP_0 APE_MASTER_PSLVERR:serdes_sb_0/COR PO
serdes_sb_0_SDIFD_INIT_APE_PENABLE:serdes_sb_0/CORECONFIGP_0/SDIF)_PENABLE:Q DFF

Assign to Channel A | -3 serdes sh 0/CORECONFIGR_O/INIT_DONE_q2:serdes_sh_0/CORECONFIGP_OfINIT_DONE_q2:Q

Assign to Channel B | -2 serdes sb_0fserdes sh HPMS_TMP_0_FIC 2 APE_MASTER_PSLVERR:serdes_sb_0{CORECONFIGP_O/FIC_2_APE_M_PSLVERR:Q

Unassign Channels

Help

* SMARTDEBUG IS RUNNING IN DEMO MODE *
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2.2.2.2 Active Probes

In demo mode, a temporary probe data file with details of current and previous values of probes is added
in the active probes. The write values of probes are updated to this file and the GUI is updated with
values from this file when you click Write Probes. The values are read when you click Read Probes. If
there is no existing data for a probe in the file, the read values are all Os.

Figure 44 + Reading or Writing Live Probe Values

B Debug FPGA Array (DEMO MODE) - [m] *
Live/Active Probes Selection J X FPaA Array debug data
Herarchical View | tist View UveProbss  Active Probes | Mamory Blocks | Probe Insersion |
Fiter: | Search | = ¢ ¢ Save.. | Lozd... Delete Delete All
Name Type Read Value \Write Value
Instancs(s): Add + |serds_sb_q.'serd,TER_PRDATA[JL:(:] DFF 32'h23 32'h23
= W serdes_sb_0 o |serds_sb_q.'ook...ﬂNrr_DONE_qz=Q DFF 1] |
=} flF CORECONFIGP_D
=} Primitives
19 FIC_2_APE_M_PRDATA
1) FIC_2_APE_M_PREADY
1D FIC_2_APE_M_PSIVERR
19 INIT_DONE_gl
19 INIT_DONE_ g2
19~ SDIFD_PEMABLE
19 SDIF_RELEASED_ql
19 SDIF_RELEASED_g2
18- control_reg_1
- I paddr
» |
- 1 Efdm | Read Active Probes Save Active Probes’ Data... rite Active Probes
- s
* SMARTDEBUG IS RUNNING IN DEMO MODE *
Help Closs

2223 Memory Blocks

A temporary memory data file is created in the designer folder for each type of RAM selected. Different
data file is created based on the memory type, for example, separate files are created in the uSRAM,
LSRAM, and other RAM types in the designer folder. All memory data of all instances of uSRAM,
LSRAM, and other RAM types are written to their respective data files. The default value of all memory
locations is shown as Os, and is updated based on your changes. The demo mode supports physical
view as well as logical view of RAM blocks (LSRAM and pRAM).
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The following figure shows an example of memory blocks in demo mode.

Figure 45+ Memory Blocks in Demo Mode

7 Debug FPGA Array (DEMQ MODE)

=]

& Microsemi
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Memary Blocks Selection & X
Fiter: | Ssarch
Memory Blocks: Selact

Instance Tree |

[=- IF DPSRAM_D
JBE block_test DPSRAM_0_DPSRAM_ROCO
- T URAM_O

Help

2.2.3 Debug TRANSCEIVER

—FPGA Array debug d

Live Probes Active Probes Memory Blocks | Probe Insertion
User Design Memory Block:  DPSRAM_D
Data Width: 18-bit
Y e

0 2 3 5 6 7 8 9 A B g D E F |=
0000 | 00123 00000 | D000 | 000D | 00000 | ODDDO | 000D | 00OOO | ODODD | 000D | 00DOO | ODODD | 00O0D | 0ODDO | OOODD
0010 | 0DOOD 00000 | DODOO | 0OODD | 00OD0 | DODDO | 0OODD | 0DOOO | DODDD | 0OODD | 0DDOO | GODDD | DOOOD | O0DDO | OODDD
0020 | 00000 00000 | DDDOO | 0DDOD | 00OD0 | DDODO | 000D | 00000 | DDODD | 0ODDD | 00DOO | DODD | 0ODOD | 0ODDO | 0OODD
0030 | 000D 00000 | DDDOD | 0DDOD | 00ODO | ©DDODO | 0ODOD | 00OOO | DDODD | 0ODDD | 00DOO | DODD | 0OOOD | 0ODDO | OOODD
0040 | 0000 00000 | D000 | 000D | 00000 | ODDDO | 000D | 00OOO | ODODD | 000D | 00DOO | ODODD | 00O0D | 0ODDO | OOODD
0050 | DDOOO 00000 | DODOO | 0OODD | 00OD0 | DODDO | 0OODD | 0DOOO | DODDD | 0OODD | 0DDOO | GODDD | DOOOD | O0DDO | OODDD
0060 | 000D 00000 | DDDOO | 0DDOD | 00OD0 | DDODO | 000D | 00000 | DDODD | 0ODDD | 00DOO | DODD | 0ODOD | 0ODDO | 0OODD
0070 | 0DOOD 00000 | DDDOD | 0DDOD | 00ODO | ©DDODO | 0ODOD | 00OOO | DDODD | 0ODDD | 00DOO | DODD | 0OOOD | 0ODDO | OOODD
0080 | 0000 00000 | D000 | 000D | 00000 | ODDDO | 000D | 00OOO | ODODD | 000D | 00DOO | ODODD | 00O0D | 0ODDO | OOODD
0030 | 000D 00000 | DODOO | 0OODD | 00OD0 | DODDO | 0OODD | 0DOOO | DODDD | 0OODD | 0DDOO | GODDD | DOOOD | O0DDO | OODDD
00AD | 000D 00000 | DDDOO | 0DDOD | 00OD0 | DDODO | 000D | 00000 | DDODD | 0ODDD | 00DOO | DODD | 0ODOD | 0ODDO | 0OODD
00BO | 0DOOD 00000 | DDDOD | 0DDOD | 00ODO | ©DDODO | 0ODOD | 00OOO | DDODD | 0ODDD | 00DOO | DODD | 0OOOD | 0ODDO | OOODD
00CD | 00000 00000 | D000 | 000D | 00000 | ODDDO | 000D | 00OOO | ODODD | 000D | 00DOO | ODODD | 00O0D | 0ODDO | OOODD
[ e e oo o e e e e e o e o B

Read Block Save Block Data..

* SMARTDEBUG IS RUNNING IN DEMO MODE *

Transceiver demo mode does not create any temporary data file and is provided to give the user a feel of
all the GUI features of Debug Transceiver.
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2231 Configuration Report
The following figure shows the configuration report of the debug transceiver.
Figure 46 + Debug TRANSCEIVER—Configuration Report

® | Debug TRANSCEIVER (DEMO MODE)

O

Configuration Report l Smart BERT l Loopback Modes l Static Pattern Transmit ] Eye Monitor l

pet

Lanes Serdes_Debug_0/bert_xvier_chk_0(SmartBERT IF)
--LANEOQ

Physical Location Q2_LANEOD

Tx PMA Ready @

Rx PMA Ready @

TXPLL @

RX PLL @

Data Width 40 bit

* SMARTDEBUG IS RUNNING IN DEMO MODE *

Help

Close

Refresh
_ Cose |

2.23.2 SmartBERT
The following figure shows the SmartBERT options of the debug transceiver.
Figure 47 «+ Debug TRANSCEIVER—SmartBERT
B Debug TRANSCEIVER (DEMO MODE) - O %
Configuration Report ~ Smart BERT ] Loopback Modes |  Static Pattern Transmit | Eye Monitor
Transceiver Hierarchy ‘Flws\[a\ anmﬂ |Pattem |EQ- NearEnd ‘TXPLL ‘RXPLL ‘ank to Data |Cumu\atlve ﬂ
B Serdes_Debug_0
g bert_xvier_c... Serdes_Debug_0/bert_xvier_chk_0(SmartBERT IP)/LANEQ  |PRES7(Smart8eRT IP) [ Enable e e e 0
LANEO Q2 LANEO
5 Ll [l IC]
Phy Reset Start Stop
* SMARTDEBUG IS RUNNING IN DEMO MODE *
Help Close
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2.2.3.3 Loopback Modes

The following figure shows the loopback modes of the debug transceiver.

Figure 48 + Debug TRANSCEIVER—Loopback Modes
(W] Debug TRANSCEIVER (DEMO MODE) -

Configuration Report | Smart BERT  Loopback Modes | Static Pattern Transmit | Eye Monitor |
Transceiver Hierarchy | Physical Locatic 41 - Serdes_Debug_0/bert_xvier_chk_0(SmartBERT IP)/LANE0 &

=¥ Serdes_Debug_0

= B bert_xvier_c...
B LANEO Q2_LANEOD
= Loopback Modes Reference Image
Serdes_Debug_0/bert_xvier_chk_0(SmartBERT IF)/LANED

e |

Fhy Reset Apply

* SMARTDEBUG IS RUNNING IN DEMO MODE *
Help

Close

2.2.3.4 Static Pattern Transmit

The following figure shows the Static Pattern Transmit of the debug transceiver.

Figure 49 » Debug TRANSCEIVER—Static Pattern Transmit

(W] Debug TRANSCEIVER (DEMO MODE) -

Static Pattern Transmit I Eye Monitor

|Va|ue |M0de |TXPLL |RXPLL |Datawmm 4

j I 101010...

| Pattern

Configuration Report | Smart BERT | Loopback Modes
Transceiver Hierarchy
&M Serdes Debug 0

|Ph~,sma\ Locatic 41
=] bert_xvier_c.

= LANEO Q2_LANED

i-Serdes_Debug_[)/bel‘t_)(vier_thk_[)(SmarlBIERT IP)/LANED I Fixed Pattern HEX @ e 40 bit

Kl
Phy Reset

Stop

* SMARTDEBUG IS RUNNING IN DEMO MODE *

Help

Close
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Eye Monitor

The following figure shows the Eye Monitor of the debug transceiver.

Debug TRANSCEIVER—Eye Monitor

[W'] Debug TRANSCEIVER (DEMO MODE)

Configuration Report | Smart BERT | Loopback Modes | Static Pattern Transmit  Eye Monitor |

Transceiver Hierarchy | Physical Locatic 41 Al

E] Serdes_Debug_0
1= bert_xvier_chk_...
“LANEO

0|
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2.3

2.4

Note:

DDR Debug

DDR Debug enables reading the key DDR registers to assess the configuration and status of the DDR
controller.

This feature is currently not supported and will be provided in future releases.

Identify

Identify embeds a logic analyzer. This logic analyzer functionality is embedded in the design using the
FPGA fabric and embedded memory blocks. This is triggered when:

+  The hardware state machine enters a certain stage

«  The critical RTL signals are set to invalid values

*  The input pin goes high or low

When triggered, Identify selects and captures complex signal interactions. The trace data of the RTL
signal before, after, or around the trigger event is stored in the on-chip, or fabric memory. The trigger
event normally reflects a hardware error condition and may be calculated as a combinatorial function of
several signals in the RTL.

To simplify interface requirements, the logic analyzer is accessed through the standard JTAG port for
control and data transfer. The captured data can be displayed on a PC using common viewing software,
and typically mirrors a logic simulator waveform output.

Identify adds and configures a logic analyzer to monitor RTL signals within the FPGA design. This tool
lets you debug the hardware at the HDL level in the target environment. It is a dual-component system
and part of the HDL design flow process. It can be integrated easily with your existing Libero SoC
PolarFire design flow. Minor modifications are required for this integration.
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The following figure shows the interface between the host PC running the identify Debugger and logic
analyzer created in the FPGA fabric.

Host PC-ldentify Interface

PolarFire FPGA

JTAG < N Logic Analyzer
= %“ Created By Instrumentor

Host PC Running Identify Debugger

Using Identify, the following activities can be performed in the HDL code:

*  Activate breakpoints

»  Set watch-points

*  View captured data related to the original source code or as waveforms

»  Set trigger conditions that determine when to capture signal data
A trigger condition is a set of on-chip signal values or events. When a trigger condition occurs, data
is transferred from the hardware device to Identify RTL through the JTAG communication cable.

Identify has the following advantages:

+ Additional FPGA 1/O pins are not required, only standard JTAG signals are used.
» lIdentify is integrated with the Libero SoC PolarFire design flow.

System Components

The Identify system consists of the following components:

* |lICE, page 41
* ldentify Instrumentor, page 41
+ ldentify Debugger, page 42

IICE

The Intelligent In-Circuit Emulator (IICE) is a custom block inserted into the design. It is connected to
signals in the design by the Identify Instrumentor according to the interface specifications. The IICE block
samples internal signals and feeds this information back to the Identify Debugger, where the data is
transformed for interpretation at the HDL level.

The lICE block comprises of the Probe block and the Controller block. The probe block samples internal
signal data and communicates with the controller block. It contains the sample buffer where signal value
data is stored. The probe block also contains the trigger logic that determines when signal data is stored
in the sample buffer.

The controller block receives sample data from the probe block and sends to Identify Debugger through
the JTAG port.

Identify Instrumentor

Identify Instrumentor reads and analyzes the pre-synthesis HDL design and provides detailed
information about the signals that can be observed. Based on this analysis, Identify Instrumentor enables
you to specify how to control signal observation.

Identify Instrumentor uses HDL design files and user-selection information to create a custom logic
analyzer block. It connects the logic analyzer to the appropriate signals in the design.

Identify Instrumentor enables the following:

»  Selecting the required design signals at the HDL level
»  Creating an on-chip logic analyzer to give access to the Identify Debugger
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Identify Debugger
Identify Debugger lets you interact with the debug-enabled hardware at the HDL level.

Using Identify Debugger, trigger conditions are set that determine when to capture the signal data. A
trigger condition is a set of on-chip signal values or events. When triggered, data is transferred from the
hardware device to the Identify Debugger through the JTAG communication cable.

Identify Debugger enables the following:

* Interacting with the on-chip logic analyzer
»  Getting information about the required signals in the design

With these components, Identify debugs your design faster, easier, and more efficiently.
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24.2 Libero Design Flow With Identify

This section describes the Libero SoC PolarFire design flow with Identify. The following figure shows the
Libero SoC PolarFire design flow with the Identify system components.

Figure 52 » Libero Design Flow With Identify
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The Libero SoC PolarFire design flow with Identify comprises the following steps:

Create the HDL design.

Synthesize the design to the target device.

Use |dentify Instrumentor to create a debug-enabled HDL design.

Place and route the debug-enabled design on the target device.

Implement the debug-enabled design on the device by programming it.

Use Identify Debugger to debug the design while it is running on the target device.

ook wh =
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2.5 ModelSim

ModelSim enables debugging of the FPGA design. In ModelSim design simulation, all design
components are modeled mathematically as software processes that are executed sequentially to
represent the functional, logical, or timing information of the design. A wide-range of stimuli are applied to
the design and the expected output is checked against the design requirements. A typical ModelSim
window is shown in the following figure.

Figure 53 « ModelSim Window
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Simulation tools (like ModelSim) have the following advantages:

+  Simulation is performed using software and testbench stimuli to represent the design requirements.
Design hardware is not required.
»  Simulators with testbenches catch many design errors including:
* Incorrect specifications
* Incorrect Interface requirements
*  Function errors
»  Other gross errors detected by stimulus vectors

Simulation is particularly effective when extensive stimulus combinations are used, and when the results
are well known. In these cases, simulation can do an exhaustive test of a design.
Simulation tools have the following disadvantages:

+ Most designs do not have easy access to extensive test suites and creating them can be time
consuming and often impossible for large FPGA designs.

«  Execution is slow, when many iterations are involved, and rendering them is time-consuming and
expensive during the development process.
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3 Debugging Examples

This section explains the uses of different tools for debugging the following peripherals:

+ Fabric
+  LSRAM/uSRAM
+  Transceiver
+ DDR Memories
*  Coretex-M1 based embedded system
Note: More information will be provided in future releases.
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4 Board Desigh Recommendations For Probes

This section describes the board design recommendations for board level debugging and the guidelines
for hardware debugging.

Note: More information will be provided in future releases.
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