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References

The following list of references is used in this document. The references complement and help in
understanding the relevant Microsemi® IGLOO®2 field programmable gate array (FPGA) device flows
and features that are demonstrated in this.document.

+ IGLOO2 FPGA System Controller User Guide
+ IGLOO2 FPGA Low Power Design User Guide
* IGLOO2 Evaluation Kit

Tools Required

» The application design included with this application note uses Libero SoC v11.2

Introduction

Microsemi’s IGLOOZ2 FPGA devices provide an ultra-low static power solution through Flash*Freeze
(F*F) technology.<Entry into F*F mode retains all the static random-access memory (SRAM) and
registers information and F*F exit mode achieves rapid recovery to Active mode.

One of the functions of the System Controller in the IGLOO2 device is to handle the System Services
requests/through the communication block (COMM_BLK). The System Services are grouped into
different services. Refer to the IGLOO2 FPGA System Controller User Guide for more details. The
IGLOO2 device enters into F*F mode by using the F*F services request that the System Controller
provides. You can set some of the F*F hardware settings options during the design time, such as the
clock source to be used as the standby clock source for the high performance memory subsystem
(HPMS) during F*F or defining the state of the fabric SRAM during F*F mode.

The HPMS stand by clock source and the state of the SRAMs are configured in the F*F hardware
settings in Libero® System-on-Chip (SoC). The fabric SRAM state during F*F can either be Sleep or
Suspend. In Suspend mode, the large SRAM (LSRAM) and micro SRAM (uSRAM) contents are
retained. That is, when the device exits F*F mode, the contents of the SRAMs are retained. In Sleep
mode, the SRAMs contents are not retained. Exiting from F*F is achieved through user configurable
mechanism through external I/0 events (either transitions or pattern matching on 1/0s). The state and the
role that I/Os play during F*F must be specified during the design time using Libero SoC. There are three
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different settings available. These settings are categorized as the 1/O state in F*F mode, I/O availability in
F*F mode, and 1/O role in exiting from F*F mode. Depending on the type of the 1/0, some or all of these
options may not be available.Refer to the /IGLOO2 FPGA Low Power Design User Guide for more
details.

This application note describes how to set the different user-defined settings during the design time using
the Libero SoC software. It also describes in detail how to enter F*F mode using the System Services,
through the CoreSysServices soft IP, which provides access to the System Services. The
CoreSysServices soft IP communicates with the COMM_BLK through one of the fabric interfaces
controllers (FICs). Each System Service has a service request phase and a response phase. For more
details, refer to the CoreSysServices IP Handbook which can be accessed through Libero SoC
software.

Managing the MDDR, FDDR, or SERDES before and after F*F mode, power measurements, are not
discussed in this document.

Design Description

The design example consists of the HPMS configured using System Builder, a-counter, SRAM wrapper
logic, IP cores (CoreSysServices, CoreAHBLite, CoreAHBToAPB3, and CoreAPB3), FLASH_FREEZE
macro, fabric AHB master, on-chip 1 MHz RC oscillator, fabric. €CC. (FCCC), and F*F request and
command generator logic (FF_BLKS). The fabric AHB master along with the SRAM wrapper
(AHBMASTER_FIC_RAM) are used to initialize the fabric SRAM by moving data from the embedded
nonvolatile memory (eNVM) to the fabric SRAM through FIC 0 AHB master and slave interfaces using
the AHB master in the fabric. A Data Storage client is defined in the eNVM with the data to be written to
the SRAM. This is used to demonstrate the state of the fabric SRAM content after exiting from F*F mode.

In Active mode (non F*F), the HPMS_CCC is configured to provide a 100 MHz clock that is sourced from
the FPGA fabric through the CLK_BASE port. The FCCC is configured to provide the 50 MHz
CLK_BASE reference. The on-chip 1 MHz oscillator-is the reference clock source for the FCCC.

The CoreSysServices IP is configured to use only the F*F service option. It sends the F*F command to
the System Controller whenever it receives the F*F request enable and command from the FF_BLKS
logic. The FF_BLKS logic generates the F*F request and command based on the F*F entry input signal
(ff_trig). The FF_BLKS logic also monitors. the busy signal from the CoreSysServices IP and the
FF_TO_START signal from the FLASH_FREEZE macro.

The output of a counter is connected to a set of light-emitting diodes (LEDs) to monitor the state of the
fabric while entering and exiting F*F mode. Table 1 shows the LEDs ports assignments.

Table 1+ LED to Pins Assignments (IGLOO2 Eval Kit Board)

Counter Output Package Pin
LED_1 F4
LED_2 F3
LED_3 G7
LED_4 H7
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Design Description

Figure 1 shows the top-level block diagram with the main blocks used in the design.
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Figure 1 » Top-Level Block Diagram of the Design

Entering into F*F Mode

Entering into F*F mode is done through System Services using CoreSysServices IP core. The F*F
request and command service is generated by initiating F*F entry request through the port ff_trig to the
FF_BLKS. Upon the trigger of the ff_trig port, the FF_BLKS sends a service enable request along with a
service command byte describing the function to be performed. The F*F service requests the System
Controller to execute the F*F entry sequence. When the F*F service begins execution, the System
Controller informs the HPMS by sending a command byte EOH that F*F shutdown is imminent. The
service is stalled until this command byte can be accepted by the COMM_BLK FIFO. If a new service
request is received while servicing another request, the new service request is immediately aborted.
Refer to the "Flash*Freeze Service" section in the IGLOO2 FPGA System Controller User Guide for
more details.

As the F*F system service command is initiated, the System Controller disables the fabric, each eNVM
block, or the MSS PLL circuit based on the options specified. All these options are available as System
Services through CoreSysServices IP core by defining the SERV_OPTION_MODE [2:0] input. This
defines the mode options for F*F. Refer to the CoreSysServices IP Handbook for more details.
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Exiting from F*F Mode

In IGLOO2, exiting from F*F mode can be initiated by external 1/Os events. User I/Os (MSIO, MSIOD, or
DDRIO) that are single-ended inputs can participate in the F*F exit in the following two ways:

« 1/O Activity: Force F*F exit upon an activity (Wake_On_Change)

» 1/O Signature: Force F*F exit upon a signature (Wake_On_1/Wake_On_0) match in which the 1/O
participates with other 1/Os to trigger F*F exit. This is a logical AND behavior where all 1/0s must
meet the Low Power Exit settings.

The external 1/0 events are specified during the design time using the I/O Editor in the Libero SoC
software. Only input I/Os participate in the F*F exit event.

Note: The Wake_On_Change is a logical OR behavior with 1/Os that are set as Wake_ON_1/
Wake_ON_0. This means that to wake from F*F, it must be {(All Wake-on-0 ANDed) ANDed with
(All Wake-on-1 ANDed)} ORed with (All Wake-on-Change ORed).

/0 Activity

In 1/0O Activity mode, an input I/O can be selected to be part of a transition: The value at the pin of the
activity /O is latched before going to Low Power mode. When a change happens on the configured I/O,
the device wakes up from F*F mode. The change can either be 1-to-0 or 0-to-1. This option is equivalent
to the Wake_On_Change option in the 1/0 Editor. This can be set on more than one I/O. The
Wake_On_Change is a logical OR behavior with other I/Os that are set as Wake_On_Change.

I/O Signature

Any input 1/0O can be selected to be a part of a signature-match value that is used to wake-up from F*F
mode. All the selected 1/Os have to match a static predetermined value at the same time. If the
configured signature values match the values at I/Os, then the device exits from F*F mode. I/Os can be a
mixture of different signature settings. An 1/0 can be configured to participate in the F*F exit upon a
0-to-1 or it can be configured to participate in the F*F exit-upon a 1-to-0 transition. These options are
equivalent to Wake_On_1 (transition from 0-to-1) and Wake_On_0 (transition from 1-to-0) settings in the
1/O Editor in the Libero SoC software.

All other 1/Os that are not participating in the F*F.exit mechanism are tristated or held to the previous
state (LAST_VALUE) before entering F*F . mode. The Selection is set using I/O state in Flash*Freeze
mode column options in the I/O Editor using the Libero SoC, as shown in Figure 7 on page 8.

SW5 (four different dual in-line package (DIP) switches) on the IGLOO2 Evaluation Kit board is used to
demonstrate the pattern matching wake-up mechanism. Four different inputs are created in the top-level
design where each inputis. assigned to a DIP switch as shown in Figure 2. SW4 on the Evaluation Kit
board is used to demonstrate the transition (Wake_On_Change) wake-up event mechanism, as shown in
Figure 2.

DP1_ On.1 L19.8
DPZ On 1.L16 &
DIP3-On 0 K21 &

4 DP1_output |
ut

[ Wake On_Change SW4 J18 A i 4 SW4 Output |

Figure 2 « DIP Switches and the SW4 Connectivity in Top Level Design
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Hardware Implementation

The hardware implementation involves configuring the HPMS and the necessary F*F settings. The
HPMS configuration is done by using the System Builder. The design example consists of the HPMS, a
counter, SRAM wrapper logic, IP cores (CoreSysServices, CoreAHBLite, CoreAHBToAPB3, and
CoreAPB3), FLASH_FREEZE macro, fabric AHB master, on-chip 1 MHz RC oscillator, FCCC, and
FF_BLKS as shown in Figure 3. The IP cores along with the SRAM wrapper are used to initialize the
fabric SRAM (AHBMASTER_FIC_RAM) by moving data from the eNVM to the fabric SRAM through
FIC_0 AHB master and slave interfaces. A Data Storage client is defined in the eNVM with the data to be
written to the SRAM. This is used to demonstrate the state of the fabric SRAM content after exiting from

F*F.
SystemBuilder_0 CORE SYSSERVICES_0
4 FRB_RESET N FOWER_ON_RESET_NIP X ax HSELR X
DEVRST_N HAVE_READY X SERV_BUSY,
1: EICCC_0_ANS FIC_0_ANSEH® LK SERV_STATUS_VALID| §
KD FAC 0 cli [B— ESETN SERV_DATA_WRDY
0sc_o Fccc o l |—| FIC.0.C00K X SERV_BMABLE RED SERV.DATA, FVALIDIp 3¢
ROOSC_1NMHZ_COC_OUT| ROOSC_INHZ_CCC_IN GLO _HPIE_0_ANSE .-L [ SERV_DATA_WALD SERV_STATUS_RESFT0] 3
» LOCKEP X NT_ANSE! * = [ COMN BLK_INT SEv_DATA_Riz1 0]
1 ' CNDBYTE REI7:0]
5= L SERV. OFTIONS_MODEZ0]
i LI SERV_DATA_WR1:0]
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e B
FF_BLKS_0 ol [
——— By £
252 ;
g [ D: F»
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e,
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22a
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EEZ .
[
cnt34 0
CNT2:0)E|

Figure 3 * Top-Level Hardware Design
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The HPMS is configured, using the Device Features page in the System Builder, to use HPMS System
Services and HPMS on-chip Flash Memory (eNVM) as shown in Figure 4. The HPMS is also configured
to provide the clock and reset signals to all the blocks including the CoreSysServices IP and FF_BLKS.

Memary
[ HPMS External Memary
i@ MDOR
Soft Memary Contraller (SMC)
HPMS On~chip Flash Memary { eNVM )
HPMS Cn-chip SRAM { eSRAM )
HPMS High Performance DMA ( HFDMA )
HPMS Peripheral DMA { PDMA )
[| serial Peripheral Interface ( SPI)
Fabric External DDR. Memory { FDOR. )

System Services

HPMS System Services

Mote: You cannaot use HPMS System Services if
you use any of the HPMS elMVM, eSRAM,
HPDMA, PDMA Services

Figure 4 » System Builder Configurations for HPMS System Services and eNVM

The eNVM data storage clientis defined using the Configure Flash Memory option under the
Memories page in the System Builder configurator. The .mem file used to define the data storage client
is located at <project location>\IGLOOZ2_FlashFreeze\constraint\ folder.
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Hardware Implementation

The HPMS_CCC clock source is sourced from the FPGA Fabric Input through the CLK_BASE port
where an FCCC is used. The FCCC is configured to provide the 50 MHz CLK_BASE clock using GLO
output. The reference clock for the FCCC is the on-chip 1 MHz RC oscillator. Figure 5 shows the system
clocks configurations for the HPMS_CLK and FIC_0_CLK clock settings.

System Clodk
50.0 MHz
FPGA Fabric Input -
HPMS Clock
HPMS_CLE = 100,00 MHz 100,000
MODDR Clocks
MDDR._CLE =HPMS_CLK = (1
DDR/SMC_FIC_CLK =MDDR_CLK/ |1
Fabric Interface Clocks
FIC_0_CLK = HPM5_CLE 100,000
FIC_1_CLK =HPMS_CLK [ |2 -
Fabric DDR. Clocks
FDDR._CLK =orian MHz
FODR_SUBSYSTEM_CLK SSBRDDR_CLE™ |1

Figure 5 - HPMS System Clocks Configurations

The standby clock source for. the HPMS in F*F mode and the state of the SRAMs (URAM and LSRAM)
during F*F mode_are configured using the Flash*Freeze Hardware Settings dialog in the Libero SoC
software, as shown in Figure 6 on page 8. Following are the HPMS clock source options that are
available to be used during F*F mode:

* On-chip 1 MHz RC oscillator

»  On-chip 50 MHz RC oscillator

« External 32 KHz crystal oscillator
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Following are the uRAM/LSRAM states options that are available to be used during F*F mode:

* Suspend
* Sleep

-

#| Flash Freeze Hardware Settings

A=)

URAM/LSRAM State |Suspend

d

HPMS Clock Source | On-chip 1 MHz RC Oscillator - |

Ok

] [ Cancel

bl

L.

— - - —

T E—— A

Figure 6 * Flash*Freeze Hardware Settings Dialog

The 1/0Os F*F exit mechanism is specified using the Low Power Exit setting in the 1/0 Editor in the Libero
SoC, as shown in Figure 7.

Note:

» The I/O available in F*F option applies only to I/Os allocated to the HPMS peripherals.
*  When I/Os are set to be available during F*F mode, the I/O state in F*F option does not apply.

» Only inputs or bidirectional I/Os participate in signature/activity F*F exit. This means that the Low
Power Exit options are available to be set on inputs and/or bidirectional I/Os only.

Port Mame Pin Number IO state in Flash*Freeze mode Resistor Pull 1/0 available in Flash*Freeze mode | || ow Power Exit ;I
1

Wake_0On_Change_S5W4_ 118 TRISTATE None No Wake_0On_Change
DIP1_On_1_119 L1g TRISTATE Down Mo Wake_On_1
DIP2 On_1 118 Lig TRISTATE Down Mo Wake_On_1
DIP3_On_0_K21 K21 TRISTATE Up Mo Wake_On_0
DIP4 On_0_K20 K20 TRISTATE Up Mo Wake_On_0
ff_trig_si2_K16 K15 TRISTATE None Mo Off

Figure 7 * Specifying I/0O State and Functionality Options Using /O Editor

The F*F exit behavior of input 1/0s (DIP1-4) and SW5 are configured using the I/O Editor in the Libero
SoC, as shown in Figure 7. The DIP switches-to-package pin assignments for the IGLOO2 Evaluation Kit

are shown in Table 2.

Table 2 » DIP Switches to Package Pins Assignments

Input DIP Switch Package Pin
DIP1 L19
DIP2 L18
DIP3 K21
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Table 2 » DIP Switches to Package Pins Assignments (continued)

Input DIP Switch Package Pin
DIP4 K20
Sw4 J18

Running the Design

The design example demonstrates the following options:

Entering into F*F mode
Exiting from F*F by the means of I/O activity, or I/Os signature.

Checking the content of the SRAM post F*F based on whether the SRAM was put into Sleep or
Suspend modes

The design example is designed to run on the IGLOO2 Evaluation Kit board.-Refer to

www.microsemi.com/index.php?option=com_content&id=2067&lang=en&yiew=article&tab=documentati
on for more detailed board information.

Steps to Run the Design

Programming

This step will run FlashPro in batch mode to program the IGLOO2 M2GL010 on the IGLOO2 Evaluation
Kit board.

1.

Before programming and powering up the IGLOO2 board, confirm that the jumpers are positioned
as shown in Table 3.

Table 3 » Board Jumper Settings

Jumper Setting
J3 1-2 installed
Js 1-2 installed
2. Plug the FlashPro4 ribbon cable into connector J5 (JTAG Programming Header) on the IGLOO2
Evaluation Kit board.
3. Connect the power supply to the J6 connector and FlashPro Programmer.
4. Change the power supply SW7 switch to ON.
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5. Expand Program Design in the Design Flow window. Double-click on Run PROGRAM Action
to begin programming as shown in Figure 8. A green check mark will appear next to the
Program Design in the Design Flow window to indicate programming is completed successfully.

Design Flow g X
FF_TOP B Q @'
Tool
> b Create Design
¥ Create Constraints
> Implement Design
¥ Edit Design Hardware Configuration
> Configure Security and Programming Options
4 F Program Design

v
v P Generate Programming Data
v B Run PROGRAM Action
> ¢ Debug Design
¥ Handoff Design for Production
» ¢ Develop Firmware

Design Hierarchy | DesignFlow | Catalog

Figure 8 » Program the Design

Note: The IGLOO2 Evaluation Kit board can be programmed using the FlashPro standalone with the
generated or provided *.stp file. Refer to "Appendix A - Design Files" on page 15 for more
information.

Entering F*F Mode and Using External I/O Activity (Wake_On_Change) to
Exit F*F Mode

1. To enter into F*F mode, press.and release the F*F entry (ff_trig) push button (SW2). This puts the
device state into F*F mode. Observe that the LEDs stop toggling indicating that the fabric entered
into the F*F mode.

2. To exit from F*F, press and release the push button switch 4 (SW4). SW4 is configured to wake
the device from F*F upon an I/O activity. The activity could be a change from 1-to-0 or a 0-to-1.
This is set on per /O basis in the I/O Editor by setting the Wake_On_Change attribute. For the
purpose of this design, SW4 (package pin J18) is used. Observe that the LEDs start to toggle
again indicating that the device exited from the F*F mode.

Entering F*F Mode and Using External I/O Signature
(Wake,_On_1/Wake_On_0) to Exit F*F Mode

The following steps demonstrate how to exit from F*F using signature I/O matching. One or more 1/Os
can be configured to wake-up the device based on a change from 0-to-1 or 1-to-0 or a combination of
both.

When more than one /O is configured to participate in the signature wake-up, it is a logical AND of all
1/Os. For the purpose of this demo, a set of DIP switches are used. Two DIP switches are configured as
Wake_On_1 and two are configured as Wake_On_0. All four switches must meet the criteria for the
device to exit F*F mode.

1. If the device is in F*F mode, wake up the device as indicated in the previous step.

2. To enter into F*F mode, press and release the F*F entry push button (SW2). This puts the device
state into F*F mode. Observe that the LEDs stop toggling, indicating that the fabric entered into
the F*F mode.

10
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To wake-up the device from F*F mode, toggle DIP switches 1 and 2 to 1 position (OFF) AND
toggle DIP switches 2 and 3 to 0 position (ON) as shown in Figure 9. Upon this setting, the device
exits from F*F mode. Observe that the LEDs start to toggle again indicating that the device exited

from the F*F mode.

Figure 9 » Toggling DIP Switches

The DIP switches combination shown in Figure 9 constantly keeps the device in active mode, since
that combination is configured to wake-up the device. Before proceeding to the next step, ensure

Note:

that the combination setting of the DIP switches is different than what is shown in Figure 9.

1"
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SRAM Content After Entering and Exiting from F*F Mode

This step demonstrates that the SRAM content is retained and not lost while the device is in F*F mode.
The SRAM is set to be in Suspend mode during F*F. Refer to "Hardware Implementation" on page 5 for
more information. To check the content of the SRAM after entering and exiting from F*F, SmartDebug is
used to read back the content of the SRAM from the device after exiting from the F*F mode.

1. Check the content of the SRAM before entering into the F*F mode. While the device is in Active
Mode (non F*F), double-click the SmartDebug Design entry from the Design Flow window as
shown in Figure 10.

FF_TOP
Tool
> # Create Design
[ » Create Constraints
> ¢ Implement Design
= Edit Design Hardware Configuration
> ¥ Configure Security and Programming Options
v = » Program Design
4 F Debug Design

=] |
*@ SmartDebug Design
- -

> ¢ Develop Firmware

Design Hierarchy Design Flow Catalog

Figure 10 » Launching SmartDebug Design Tools

The SmartDebug window opens.

12



2. Click on Debug FPGA Array as shown in Figure 11.
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-
5| SmartDebug

™ aasl™

o

Device: |M2GLO10 {(M2GL010) - | Programmer: [?5?05 (usb75705)

7)

ID code read from device: FE031CF

[ View Device Status ]

Debug FPGA Array

[ View Flash Memory Content ]

Figure 11 - SmartDebug Window - Debug FPGA Array

The Debug FPGA Array window opens as shown in Figure 12.

| Debug FPGA Array

N G 4
Debug Fle:  D:/Microsemipr/IGLOO2_FlashFreeze [designer JFF_TORJEE_TOP_debug. txt
FPGA Array Debug Data

| Live Probes | Active Probes | Memory Blodks

#Temory Blok Data o

0000 053 OFF 0§5),0E2 0AA OFD 053 OFF 053 OFF 055 OE2 0QAA OFD 053 OFF

0010 053 OFF 055 OE2)\0AA OFD 053 OFF 053 OFF 055 OE2 OAA OF0 053

]

0020053 OFF N0S5 OE2 OAA” OFD 0S3 OFF 053 OFF 0S5 OE2 OAA OF0 053

3

0030 053,0FF 055 ODEZ 0AA OFD 053 OFF 053 OFF 055 OE2 0QAA OF0 053 000

0090 0a6 1E0 DAl 158 158 1DA 10A OOE OC9 043 015 120 OD4 1AD 128 OCB
0050 013 480 100 0AB 094 011 013 051 QD7 O 1DA 152 040 1E6 026 018

0060034 181 1A0 OE1 0AS 129 1B4 000 091 002 16D 122 137 0AD 153 012

[ e ]

(AHBMASTER_FIC_RAM_O/RAM_witi_wrapper, 0/SRAM.6448_0/RAM_with_wrapper_SRAM_64x8 0 TP ~ | | Read Block I Write Block

[ cwse ]

Figure 12 « SRAM Read-back Content before F*F entry

a. Point to the debug file. The debug file is automatically generated into the Libero SoC project.
Click Browse and navigate to <Libero SoC project path>/designer/<top level design

13
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name>/<design_name>_debug.txt as shown in Figure 13 and click Open.

5] Select adebug file - -— l_‘—J@ et e
Look in: . D:\Microsemiprj\IGLOO2_FlashFreeze\designer \FF_TOP "] o O O L E]
MName = Size Type
, COMPILE File Folder
J export File Folder
, FF_TOP_fp File Folder
| clocklist.bt 304 bytes td File i
| | FF_TOP_debug.bd 138 KB txt File .
| options.bd 1KB it File
|| user_sets.bt 0 bytes ¢t File
1| 1l b
File name: FF_TCOP_debug. txt
Files of type: [Debug Files {*.twt) v] [ Cancel ]

Figure 13 « Selecting the Debug File

b. Select the Memory Block tab in the Debug FPGA Array window and select Read Block as
shown in Figure 12 on page 13. The SmartDebug tool reads the SRAM content from the device
and shows it in the Memory Block Data sectionas shown in Figure 12 on page 13.

In the previous steps, the data shown is the content of the SRAM while the device is in Active mode. The
next steps demonstrate putting the device into F*F, exiting from it, and finally checking the content of the

SRAM after exiting from the F*F mode.

3. Enter into F*F mode. Press and release the F*F entry push button (SW2). This puts the device
state into F*F mode. Observe that the LEDs stop toggling, indicating that the fabric entered into

the F*F mode.

4. Exit from F*F. Press and release SW4.

14



& Microsemi

Conclusion

In this design, the SRAM is set for Suspend mode during F*F mode so the content of the SRAM is
retained. Thus, when reading through SmartDebug, the SRAM content after F*F exit is the same data
that is stored into the SRAM before entering into F*F mode, as shown in Figure 14.

| Debug FPGA Array o B

Debug File:  D:Microsemiprj/IGLOO2_FlashFreeze [designer [FF_TOP FF_TOP _debug. txt Browse... l
FPGA Array Debug Data

| Live Probes | Active Probes Memory Blocks |

:maMAer_R_FIC_RAM_a,Rm_mth_wrapper_ojsnm_sqxs_um_mm_wrapper_snm_m_u_w v] [ Read Block | | WRIRBlod
Memory Block Data

0000 053 OFF 055 OE2 OAA OFD 053 OFF 053 OFF 055 0EZ OQAA OFD 053 OFF
0010 053 OFF 055 OE2 OAA OFD 053 OFF 053 OFF 055 0EZ OAA OFD 053 OFF
0020 053 OFF 055 OE2 OAA OFD 053 OFF 053 OFF 055 0E2 O0AA OFD 053 OFF
0030 053 OFF 055 OE2 0AA OFD 053 OFF 053 OFF 055 OE2 O0AA OFD 053 000 |
0040 o0a6 I1E0 QA1 158 158 1DA 10A OOE OC9 043 016 120 0D4 1AD0 128 OC8
0050 013 180 100 0A8 09A 011 013 061 OD7 02 1DA 152 040 1E6 026 QIB

0060 034 181 1A0 OE1 OAS 129 1B4 000 091 002 18D 122 137(DAD 153 D12

[ o | | GCose |

Figure 14 - Reading SRAM Content After F*F Exit

The data read from the SRAM at a particular address is the same data that is written into the SRAM
before entering into F*F mode.

Conclusion

This application note describes how to put the IGLOO2 device into F*F mode using System Services and
demonstrates the different-options that can be used to wake-up the IGLOO2 device from F*F mode. In
addition,_ it also shows how to set different hardware behavior during F*F at design time, and
demonstrates the effect of the F*F on the fabric SRAM content depending on the user-defined F*F
hardware settings in the Libero SoC.

Appendix A - Design Files

The design files can be downloaded from the Microsemi SoC Products Group website:
www.microsemi.com/soc/download/rsc/?f=M2GL_FlashFreeze_DF

The design file has Libero SoC Verilog project, the .mem file for the eNVM data storage client, and
programming files (*.stp) for IGLOO2 Evaluation Kit board. Refer to the Readme.txt file included in the
design file for the directory structure and description.
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