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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 most current publication.

1.1 Revision 6.0

Updated the document for Libero SoC v12.6.

1.2 Revision 5.0

The following is a summary of the changes made in this revision.

*  Updated the document for Libero SoC v12.5.
* Removed the references to Libero version numbers.

1.3 Revision 4.0

The document was updated for Libero SoC v11.8 software release.

1.4 Revision 3.0

The document was updated for Libero SoC v11.7 software release (SAR 77431).

1.5 Revision 2.0

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

*  Updated the document for Libero SoC v11.6 software release (SAR 71803).
+  Updated Simulation, page 11 (SAR 64030).

1.6 Revision 1.0

Revision 1.0 was the first publication of this document.
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2 SmartFusion2 and IGLOO2 - Accessing
eNVM and eSRAM from FPGA Fabric

This application note describes how to access the embedded Non-Volatile Memory (eNVM) and
embedded Static Random Access Memory (eSRAM) from the FPGA fabric in SmartFusion®2 System-
on-Chip (SoC) FPGA and IGLOO®2 FPGA devices.

2.1 Accessing eNVM from FPGA Fabric

SmartFusion2 SoC FPGA and IGLOO2 FPGA devices have a maximum of two on-chip 256 KB flash
memories called eNVM. The eNVM stores the application code image or data required to be stored by
the end application. The eNVM block is interfaced through the eNVM controller to the AHB bus matrix.

The eNVM can be initialized by the custom logic in the FPGA fabric (fabric master).

In this application note, the fabric master writes to and reads from the 25t page (address starting from
0x60000C80 to 0x60000CFC) of the eNVM.

For more information about eNVM initialization methods, refer to the AC3971: SmartFusion2 SoC FPGA -
eNVM Initialization Application Note.

2.2 Accessing eSRAM from FPGA Fabric

SmartFusion2 SoC FPGA and IGLOO2 FPGA devices have two eSRAM blocks, each of 32 KB, for data
read and write operations. These eSRAM blocks are interfaced through eSRAM controllers to the AHB
bus matrix.

In SmartFusion2 SoC FPGA and IGLOO2 FPGA devices, the eSRAM can be accessed by custom logic
in the FPGA fabric (fabric master).

In this application note, the fabric master writes to and reads from 32 eSRAM locations (0x20000000 to
0x20000080).

Microsemi Proprietary AC429 Revision 6.0 2
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Design Requirements

The following table lists the resources required for this application:

Table 1« Design Requirements

Requirement Version

Operating System 64 bit Windows 7 and 10
Hardware

SmartFusion2 Security Evaluation Kit *  SmartFusion2: Rev D or later
or IGLOO2 Evaluation Kit * IGLOO2: Rev C or later

. 12 V adapter
. USB A to mini-B cable

Software

FlashPro Express Note: Refertothe readme. txt file provided in the design files

Libero® System-on-Chip (SoC)

for the software versions used with this reference design.

SoftConsole
Host PC drivers USB to UART drivers
Note: Libero SmartDesign and configuration screen shots shown in this guide are for illustration purpose only.

2.4

2.5

Open the Libero design to see the latest updates.

Prerequisites

Before you begin:

1. Download and install Libero SoC (as indicated in the website for this design) on the host PC from the
following location:

https.://www.microsemi.com/product-directory/design-resources/1750-libero-soc

2. For demo design files download link:
http://soc.microsemi.com/download/rsc/?f=m2s_m2gl_ac429_df

The design file consists of Libero Verilog projects and programming files (* . job) for SmartFusion2
Security Evaluation Kit and IGLOO2 Evaluation Kit. Refer to the Readme . txt file included in the
design file for the directory structure and description.

Design Description

The design examples included with this application note uses the following DIP switches:

+  SW5-1 DIP switch: used to start eNVM write and read operations. An incremental data pattern
starting from 0x0000000 to 0x0000001F is written on the 25t page of the eNVM.

+  SW5-2 DIP switch: used to start eSRAM write and read operations. An incremental data starting
from 0xA1B2C300 to 0xA1B2C31F is written to eSRAM locations starting from 0x20000000 to
0x20000080.

During eSRAM or eNVM read operation, the read data from the eNVM or eSRAM is stored in the fabric

SRAM. The SmartDebug tool in Libero SoC verifies the write and read operations performed on the
eNVM and eSRAM.

The design example uses two RTL FSMs—one FSM provides the eNVM or eSRAM write and read
commands. The other FSM is an AHB master that receives these commands and communicates with the
selected memory using the AHB bus matrix through the FIC_0 (fabric interface controller) interface.

The read operations of the eNVM and the read and write operations of the eSRAM are simple AHB
transactions. eNVM write requires a separate set of command sequences. For more information about
this, refer to Appendix 2: eNVM and eSRAM Write/Read Operations, page 22.

Microsemi Proprietary AC429 Revision 6.0 3
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2.6 Hardware Implementation

The hardware implementation involves configuring the device features, memory, peripherals, and clock
pages using System Builder. Configuring the TPSRAM IP and adding fabric logic are done at the top-
level using SmartDesign.

The following figure shows the top-level hardware design in SmartDesign for IGLOO2.

Figure 1+ Top-Level SmartDesign for IGLOO2
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The following figure shows the top-level hardware design in SmartDesign for SmartFusion2.
Figure 2+ Top-Level SmartDesign for SmartFusion2
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2.6.1 SmartDesign Components

The top-level SmartDesign has four components (as shown in the preceding figures):

eSRAM_eNVM_access_0: System Builder generated component.

AHB_IF_0: User generated RTL FSM, which performs AHB master function. This FSM interacts with
the eNVM and eSRAM controller using the AHB switch matrix through the FIC_0 interface.
eSRAM_eNVM_RW_0: User generated RTL FSM, which takes inputs from the user and provides
the required commands to AHB_IF_0 (AHB master).

TPSRAM_O: Fabric IP core. Stores the data read from the eNVM or eSRAM.

Microsemi Proprietary AC429 Revision 6.0 4
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2.6.1.1  System Builder Configuration for IGLOO2
For configuring IGLOO2 using System Builder, follow these steps:

1. Inthe Device Features page, ensure HPMS On-chip Flash Memory (eNVM) and On-chip SRAM
(eSRAM) checkboxes are checked, as shown in the following figure.

Figure 3+ IGLOO2—Device Features Page

[ 5o Bt 03

Device Features Memories Peripherals Clocks HPMS Options > SECDED Security 2 Memory Map >

Select the IGLO02 device features you will be using in your design

Memary

[ HPMs External Memory

@© mpoR
Soft Memory Controlier (SMC)
HPMS On-chip Flash Memory { eNVM )
HPMS High Performance DMA ( HPDMA.)
[ HPMS Peripheral DMA ( FDMA )

[ Serial Peripheral Interface { SPI)
Fabric External DDR Memory { FDDR )

RESET CTRL

High Speed Serial Interfaces

[ serDESIF_0 i

System Services FAB CCC sl 3 = CoraAHBLIte - | G
8 8 §
[ HPMS System Services A A 3 f
g
o
ol ol 'y
3 8l 2
w2 i
2 5 |
il i
2| FDDR
APB_SUAVE
b
APB_S POLK 3
APB_S_PRESET N

CORESDR

SDR
RAM

--! DDRIO | = == = =
©
5
&
PRELE -]
[Sod s adv
| grs aav

SERDES .

=

Microsemi Proprietary AC429 Revision 6.0 5



SmartFusion2 and IGLOO2 - Accessing eNVM and eSRAM from FPGA Fabric O - .
Microsemi
a AS\MicrocHip company

2. Inthe Memories page, add Zeros_client to initialize the eNVM with zeros, as shown in the following
figure.

Figure 4+ IGLOO2—Memories Page

(2 System Builder - Memories.
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3. In the Peripherals page, add HPMS FIC_0_USER_MASTER under Subsystems to provide the AHBL master
interface to the user logic, as shown in the following figure.

Figure 5+ IGLOO2—Peripherals Page
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4. Inthe Clocks page, select On-chip 25/50 MHz RC Oscillator as System Clock and 100 MHz as
HPMS_CLK frequency, as shown in the following figure.

Figure 6 = IGLOO2—Clocks Page
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For more information about how to generate a complete System Builder component for IGLOO2, refer to
the IGLOO2 System Builder User Guide.

2.6.1.2 System Builder Configuration for SmartFusion2
For configuring SmartFusion2 using System Builder, follow these steps:

1. Inthe Device Features page, ensure MSS On-chip Flash Memory (eNVM) check box is selected,
as shown in the following figure.

Figure 7+ SmartFusion2—Device Features Page
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2. In the Memories page, add Zeros_client and dummy_client, as shown in the following figure.
Figure 8 = SmartFusion2—Memories Page

() system Builder - Memor [
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3. Inthe Peripherals page, drag Fabric AMBA Master to MSS FIC_0 - Fabric Master Subsystem. It
provides the AHBL master interface to the user logic, as shown in the following figure.

Figure 9« SmartFusion2—Peripherals Page
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4. Inthe Clocks page, select On-chip 25/50 MHz RC Oscillator as System Clock and 100 MHz as
M3_CLK frequency, as shown in the following figure.

Figure 10 » SmartFusion2—Clocks Page
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s
For more information about how to generate a complete System Builder component for SmartFusion2,
refer to the SmartFusion2 System Builder User Guide.
2.6.1.3 TPSRAM IP Configuration

In SmartDesign, TPSRAM IP is configured as: write port 32 (depth) x 32 (width) and read port 32 (depth)

x 32 (width). The following figure shows the TPSRAM IP configuration.

Figure 11 + TPSRAM Configuration
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2.7 Simulation

To simulate the design, on the Design Flow tab, right-click Simulate under Verify Pre-Synthesized
Design, and select Open Interactively.

2.71 eNVM Simulation

The following figures show the eNVM write command sequence. For more information, refer Appendix 2:
eNVM and eSRAM Write/Read Operations, page 22.

Figure 12 + eNVM Write Command Sequence—1

18| Wave - Defauit

Figure 14 « eNVM Write Command Sequence—3

#m Wave - Default

—j@mm

The following figure shows the eNVM read simulation (AHB read operation).
Figure 15+ eNVM Read Simulation

8 Wave - Defauit

The following figure shows the release exclusive access to eNVM.

Figure 16 » Release Exclusive Access to eNVM

wWaveDefoslt ——— —
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2.7.2 eSRAM Simulation

The following figure shows the eSRAM write simulation (AHB write operation).

Figure 17 «+ eSRAM Write Simulation

The following figure shows the eSRAM read simulation (AHB read operation).

Figure 18 + eSRAM Read Simulation

g8 Wave - Default

2.8 Setting Up the Design

The following steps describe how to set up the hardware demo for the IGLOO2 Evaluation Kit board:

1. Connect the jumpers on the IGLOO2 Evaluation Kit board according to the following table.

Table 2 « Jumper Settings for IGLOO2 Evaluation Kit Board

Jumper Pin (From) Pin(To) Comments

J22 1 2 Default
J23 1 2 Default
J24 1 2 Default
J8 1 2 Default
J3 1 2 Default

Note: Ensure the power supply switch, SW7, is switched off while connecting the jumpers on the IGLOO2
Evaluation Kit.

2. Connect the power supply to the J6 connector.
3. Switch on the power supply switch, SW7.
4. Connect the USB cable to the J18 connector.
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The following steps describe how to set up the hardware demo for the SmartFusion2 Security Evaluation
Kit board:

1. Connect the jumpers on the SmartFusion2 Security Evaluation Kit board according to the following
table.

Table 3 » Jumper Settings SmartFusion2 Security Evaluation Kit Board

Default
Jumper Function Settings

J23 Selects switch-side MUX inputs of A or B to the line side -

Pin 1-2 (Input A to the line side) that is on board 125 MHz differential clock oscillator output Closed
is routed to the line side

Pin 2-3 (Input B to the line side) that is external clock required to source through SMA Open
connectors to the line side
J22 Selects the output enables control for the line side outputs -
Pin 1-2 (line side output enabled) Closed
Pin 2-3 (line side output disabled) Open
J24 Provides VBUS supply to USB when using in Host mode Open
J8 JTAG selection jumper to select between RVI header or FP4 header for application debug —
Pin 1-2 FP4 for SoftConsole/FlashPro Closed
Pin 2-3 RVI for Keil™ ULINK™/IAR J-Link® Open
Pin 2-4 to remotely toggle JTAG_SEL signal using GPIO capability of FT4232 chip Open
J3 Selects SW2 input or ENABLE_FT4232 signal from FT4232H chip -

Note: Ensure the power supply switch, SW7, is switched off while connecting the jumpers on the SmartFusion2
Security Evaluation Kit.

2. Connect the power supply to the J6 connector.
3. Switch on the power supply switch, SW7.
4. Connect the USB cable to the J18 connector.
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Figure 19 » Accessing eNVM and eSRAM Demo Setup
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The following figure shows the demo setup for SmartFusion2 Security Evaluation Kit and IGLOO2
Evaluation Kit.
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Programming the Device

Program the SmartFusion2 and IGLOQO2 Evaluation Kit board with the job file provided as part of the
design files using FlashPro Express software, refer to "Appendix 1: Programming the Device Using
FlashPro Express" on page 19.

Running the Design

The design can be run to perform the eNVM and eSRAM write/read operations.

eNVM Write and Read Operations

The following steps describe how to read from and write to the eNVM:

1. Make 1 to 0 transition using the SW5-1 DIP switch (FPGA pin number: L19) to write to and read from
the eNVM. An incremental data starting from 0x00000000 to 0x0000001F is written to page 25 of the
eNVM, and the data is read back from the eNVM and stored in the fabric SRAM. For more
information about eNVM write operation, refer to Appendix 2: eNVM and eSRAM Write/Read
Operations, page 22.

The write and read operations can be verified using the SmartDebug tool in Libero SoC.

2. InLibero SoC, go to Design Flow > Program and Debug Design > Debug Design > SmartDebug
Design. Right-click and select Open Interactively. The SmartDebug window opens up, as shown
in the following figure.

3. Click Debug FPGA Array.
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Figure 20 + SmartDebug Window

= y
€0 SmartDebug ' - o+ - lilﬂlg
File View Help
Device: | M25090T5 (M25090T5) - Programmer: | 74695 (ush 74695)
1D code read from device: 1FB0T1CF
I View Device Status. .. ] | ’ Debug FPGA Array... I |
I iew Flash Memary Content... ] [ Debug SERDES... I
Log 8 X
I €3 Errors 4, Warnings i} Info

The Debug FPGA Array window opens, as shown in the following figure.
Figure 21 » Debug FPGA Array

r B
1] Debug FPGA Array E@g
Live/Active Probes Selection B X

FPGA Array debug data

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

Filter: Delete Delete All
Instance(s): Mame Type

> 10 AHB_IF_0

> 1O TPSRAM_D

> T eSRAM_eNVM_RW_0
> 1F eSRAM_eNVM_access_0

Assign to Channel A | ->
Assign to Channel B -

Unassign Channels

4. Click Memory Blocks tab to list the available memory blocks.
5. Select the desired memory block and click Select, as shown in the following figure.
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Figure 22 » Select Debug FPGA Array

- M
1 Debug FPGA Amay i s S
Memory Blocks Selection g X FPGA Array debug data
Filter: [ Search ] ‘ Live Probes Active Probes I Memory Blocks I Probe Insertion
Memory Blocks: User Design Memory Block:
Data Width:
Instance Tree Port Used:

] 1YY
i> L eSRAM_ehVM_access_top TPSRAM_D_TPSRAM ROCO ||

I Read Block Save Block Data... Write Block

6. Click Read Block, as shown in the following figure.
Figure 23 + Debug FPGA Array Window

r N
] Debug FPGA Array. i s S [ES
Memory Blocks Selection F X FPGA Array debug data
Filter: [ Search ] | Live Probes I Active Probes | Memory Blocks ‘ Frobe Insertion
Memory Blocks: User Design Memory Block:  TPSRAM_0/eSRAM_eNVM_access_top_TPSRAM_0_TPSRAM_ROCO/INST_RAMIK1S_IP
Data Width: g-bit

Instance Tree
4 TPSRAM_0D
I» BF eSRAM_eNVM_access_top_TPSRAM_0_TPSRAM_ROCO

i | Read Block Save Block Data... Write Block

The fabric SRAM (TPSRAM) memory content is displayed, as shown in the following figure. If the
initial data written to the eNVM matches the displayed data, eNVM write and read are successful.
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] Debug FPGA Array

:Eg

Memaory Blocks Selection F X
Filter: [ seach |
Mersory oo

Instance Tree

rl TPSRAM_O
» dBE eSRAM_eNVM_access_top_TPSRAM_0_TPSRAM_ROCO

FPGA Array debug data
| Live Probes | Active Probes | Memory Blocks | Probe Insertion
User Design Memary Block: TPSRAM_0/eSRAM_eNVM_access_top_TPSRAM_O_TPSRAM_ROCO/INST_RAMI1K15_IP
Data Width: S-bit
0 1 2 3 4 5 6 A g 2 A B C D E F = |
0000 I 000 000 000 000 II 001 000 000 000 " 002 000 000 000 " 003 000 000 000 l_l
0010 004 000 000 000 005 000 000 000 005 000 000 000 007 000 000 000 I
0020 008 000 000 000 009 000 000 000 00A 000 000 000 00B 000 000 000 I
0030  00C 000 000 000 00D 000 000 000 00E 000 000 000 00F 000 000 000
0040 010 000 000 000 011 000 000 (] 012 000 000 000 013 000 000 000
0050 014 000 000 000 015 000 000 000 016 000 000 000 017 000 000 000
0060 018 000 000 000 019 000 000 000 01A 000 000 000 01B 000 000 000
0070 01C 000 000 000 01D 000 000 000 01E 000 000 000 01F 000 000 000
0080 098 194 0AA 11F 144 14C 095 OES 048 049 1A1 186 000 160 166 oc? |
Write Block

7. Close the Debug FPGA Array window and the SmartDebug window.

For more information on how to interpret the memory block data, go to Help > Help Topics > Debug
Design > SmartFusion2 and IGLOO2 SmartDebug > Debug FPGA Array > Memory Blocks.
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.2 eSRAM Write and Read Operation

The following steps describe how to perform read and write operations from and to the eSRAM:

1. Make 1 to 0 transition using the SW5-2 DIP switch (FPGA pin number: L18) to write to and read from
the eSRAM. An incremental data pattern starting from OxA1B2C300 to OxA1B2C31F is written to 32
locations in eSRAM address starting from 0x20000000 to 0x20000080, and the data is read back
from the eSRAM and stored in the fabric SRAM.

2. To verify the write and read operations using the SmartDebug tool in Libero SoC, follow steps 2 to 8
in eNVM Write and Read Operations, page 14.

The fabric SRAM (TPSRAM) memory content is displayed, as shown in the following figure. If the
initial data written to the eSRAM matches the displayed data, eSRAM write and read operations are
successful.

Figure 25 + Debug FPGA Array—Memory Blocks

r n
2] Dot G Aray A NS T ST G TS T OF e PR Y LR e o]
Memaory Blocks Selection g X FPGA Array debug data

Filter: [ seach | [ LveProbes | ActveProbes | MemoryBlocks | Probe Insertion

Memary Blocks: User Design Memory Block:  TPSRAM_0/eSRAM_eNvM_access_top_TPSRAM_0_TPSRAM_ROCO/INST_RAM1K18_IP
Data Width: 9-bit

Instance Tree

4 1OF TPSRAM_D 0 1 2 3 4 5 6 7 8 9 A B C D E E o=
> JBE eSRAM_eNVM_access_top_TPSRAM_O_TPSRAM_ROCO [
0000 oc3 | oB2 oAl | oot oc3 | oB2z | oAl | o002 oc3 | 0B2 | oAL | 003  OC3  0B2 | OAL
0010 004 0C3  OB2  OAl 005 OC3  0B2 OAL 006 OC3 082 OAL 007 OC3 0B2 O0Al
0020 008 OC3 | 0B2Z | OAL 009 OC3 | OBZ  OAL | 00A | OC3  0B2 OAL 00B OC3 0B2Z  OAl
0030 00C 0Cc3  OB2 | OAl  DOD OC3  0B2  OAL  OOE OC3 082 OAL OOF OC3  0B2  O0Al
0040 010 0C3 | 0B2 | OAL 01l O0C3 | 0Bz | OAL | 012 | 0C3 | 0B2  OAL 013 ©0C3  0B2 | OAl
000 014 0C3  0B2 | OAl 015 OC3  0B2 OAL 016 ©OC3 082 OAL 017 OC3 0B2 O0Al
oDSD 018  0C3 | 0B2 | OAL 019 O0C3 | 0Bz  OAL | O01A | 0C3 | 0B2  OAL 0B ©0C3  0B2  OAl
0070 0IC  0Cc3  0B2  OAl  0ID OC3  0B2  OAL O0IE ©OC3 082 OAL | OIF ©0C3 0B2 O0Al
0080 098 194 OAA | 1IF 144 14C 095 DES 048 | 049 1Al 186 000 180 166 0C7
Read Block. Save Block Data... Write Block
L0 = ——

2.1

For more information on how to interpret the memory block data, go to Help > Help Topics > Debug
Design > SmartFusion2 and IGLOO2 SmartDebug > Debug FPGA Array > Memory Blocks.

Conclusion

This application note described how to write to and read from the eNVM and eSRAM from the FPGA
fabric. It also described the usage of the SmartDebug tool to verify the design functionality.

Microsemi Proprietary AC429 Revision 6.0 18



Appendix 1: Programming the Device Using FlashPro Express

& Microsemi

a @Mlcno:mn company

3 Appendix 1: Programming the Device Using

FlashPro Express

This section describes how to program the SmartFusion2 and IGLOO2 devices with the programming job

file using FlashPro Express.

To program the device, perform the following steps:

1. Ensure that the jumper settings on the board are the same as those listed in Table 2, page 12 for
IGLOO2 Evaluation Kit and Table 3, page 13 for SmartFusion2 Security Evaluation Kit.
Note: The power supply switch must be switched off while making the jumper connections.

2. Connect the power supply cable to the J6 connector on the board.

Power ON the power supply switch SW7.

3.
4. On the host PC, launch the FlashPro Express software.
5. Click New or select New Job Project from FlashPro Express Job from Project menu to create a

new job project, as shown in the following figure.

Figure 26 « FlashPro Express Job Project

@ FlashPro Express

Project Edit View Programmer Help

Job Projects

MNew...
Open...

Recent Projects

or

E FlashPro Express

Project | Edit View

I = Open Job Project
X Close Job Project

B Save Job Project

Set Log File

Export Log File
Preferences...

Execute Script
Export Script File...

Recent Projects

Exit

New Job Project from FlashPro Express Job

Programmer Help

Ctrl+N h
»
Ctrl+0

Ctrl+5Shift+ A

Ceri+U

Ctrl+Q

6. Enter the following in the New Job Project from FlashPro Express Job dialog box:

Programming job file: Click Browse, and navigate to the location where the .job file is located and
select the file. The default location is:

<download folder>m2s m2gl ac429 df\Programming Job
*  FlashPro Express job project name: Click Browse and navigate to the location where you want to

save the project.

Microsemi Proprietary AC429 Revision 6.0

19



Appendix 1: Programming the Device Using FlashPro Express

& Microsemi

a @MI:HGCHIP company

Figure 27 « New Job Project from FlashPro Express Job
| Browse...

IFIashPro Express job project name: I
@ w

FlashPro Express job project location:

l Browse...

Help oK | Cancel ‘

7. Click OK. The required programming file is selected and ready to be programmed in the device.

8. The FlashPro Express window appears as shown in the following figure. Confirm that a programmer
number appears in the Programmer field. If it does not, confirm the board connections and click
Refresh/Rescan Programmers.

Figure 28 « Programming the Device

Project Edit View Programmer Help
Refresh/Rescan Programmers
‘IB M2GLO10TS %
Programmer
| <3 TDO TDI <2
J © [ Jo35FLD IDLE IDLE
PROGRAM -

9. Click RUN. When the device is programmed successfully, a RUN PASSED status is displayed as
shown in the following figure.
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Figure 29 » FlashPro Express—RUN PASSED

e fem e e e T il i Crl i Rt e St o wE i PR

Project Edit View Programmer Help

Refresh/Rescan Programmers |

@ M2cL010TS &
Programmer

o s RPN EASSEI

iy

PROGRAM -]
an 1PROGRAMMER(S)PASSED

Log a8 *

[ElMessages @ Errors .. Warnings @ Info

device '"M2GLO10TS' : EXPORT DSN[128] = cl1fd4aB65cd98c2bbab67c29e47f04eb ﬂ
device 'M2GLO10TS' :

programmer 'E2003SFJLD'
lprogrammer 'E2003SFJLD'

programmer 'E2003SFJLD' : device 'MZ2GLOLOTS' : Finished: Wed Sep 16 20:09:58 2020 (Elapsed time
00:00:27)

programmer 'E20035FJLD' : device 'MZGLO10TS' : Executing action PROGRAM PASSED.

programmer 'E2003SFJLD' : Chain programming PASSED.

Chain Programming Finished: Wed Sep 16 20:09:58 2020 (Elapsed time 00:00:27) -

10. Close FlashPro Express or in the Project tab, click Exit.
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Appendix 2: eNVM and eSRAM Write/Read
Operations

Note:

The following steps describe how eNVM write operation is performed:

1.

2.

o~

9.

10.

Wait for Bit O of the status register (address: 0x60080120) to become 1. If this bit is 0, it implies that

the eNVM is busy.

Request exclusive access to the eNVM. This is required to ensure no two masters can write to the

eNVM at the same time. This is done by writing 0x1 to the REQACCESS register (address:

0x600801FC).

Check if the request is granted, by reading back from the REQACCESS register. On read back,

check for data bits [2:0], which must be equal to 6.

If data bits [2:0] = 0x6, it implies that the request is granted by the fabric.

If bit 2 is 0, the request for exclusive access is denied. The eNVM cannot be written at this time.

Write 0x00001FF1 to ENVM_CR register (address: 0x4003800C). This changes the FREQRNG

register field to 15 decimals.

Writes to the eNVM are buffered. First, write data into the write data buffer (WDB), which is a byte

addressable 1024-bit buffer. Its base address is 0x60080080 for eNVM_0 and 0x600C0080 for

eNVM_1. Then, use a single command to commit (program) data into one page of the eNVM. Write

the data into the WDB.

Compute the values of bits that need to be written into the eNVM command register.

*  Bits 31-20 must be 0x080.

*  Bit 19 must be 0x0.

+  Bits 18-7 corresponds to the number of the page to be written (for the 25t page, the bit field is
000 0000 1100 1).

+  Bits 6-0 must be 0x0.

Write the eNVM command register (address: 0x60080148) with the data computed in step 8. eNVM

does not respond to further commands until the write is complete.

Release exclusive access to the eNVM by writing 0x0 to the REQACCESS register (address:

0x600801FC).

Special command sequences are not required for eNVM read, eSRAM read, and eSRAM write
operations. eNVM read and eSRAM read are performed using AHB read operation, and eSRAM writes
are performed using AHB write operation.

Microsemi Proprietary AC429 Revision 6.0 22



	1 Revision History
	1.1 Revision 6.0
	1.2 Revision 5.0
	1.3 Revision 4.0
	1.4 Revision 3.0
	1.5 Revision 2.0
	1.6 Revision 1.0

	2 SmartFusion2 and IGLOO2 - Accessing eNVM and eSRAM from FPGA Fabric
	2.1 Accessing eNVM from FPGA Fabric
	2.2 Accessing eSRAM from FPGA Fabric
	2.3 Design Requirements
	2.4 Prerequisites
	2.5 Design Description
	2.6 Hardware Implementation
	2.6.1 SmartDesign Components

	2.7 Simulation
	2.7.1 eNVM Simulation
	2.7.2 eSRAM Simulation

	2.8 Setting Up the Design
	2.9 Programming the Device
	2.10 Running the Design
	2.10.1 eNVM Write and Read Operations
	2.10.2 eSRAM Write and Read Operation

	2.11 Conclusion

	3 Appendix 1: Programming the Device Using FlashPro Express
	4 Appendix 2: eNVM and eSRAM Write/Read Operations

