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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 5.0

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

*  Updated the document for Libero SoC v12.6.
. Removed the references to Libero version numbers.

1.2 Revision 4.0

The following is a summary of the changes made in revision 4.0 of this document.

* Information about L2 state was updated. Refer Special Consideration for L2, page 2.

* Information about SERDES_IF_2_L2P2_ACTIVE signal was added. Refer M2S060 / M2S090 /
M2GL060 / M2GL090 Devices without PERSTn, page 22 and M2S/M2GL 060/090 Device Dual
PCle without PERSTn, page 30.

* Information about M2S060 / M2S090 / M2GL060 / M2GL090 Devices with PERSTn, page 15 and
M2S/M2GL 060/090 Device Dual PCle with PERSTn, page 23 was updated.

*  Updated the document for Libero SoC v11.8 SP3 software release.

1.3 Revision 3.0

Updated the document for Libero SoC v11.7 software release.

1.4 Revision 2.0

Updated the document for Libero SoC v11.6 software release.

1.5 Revision 1.0

Revision 1.0 is the first publication of this document.

Microsemi Proprietary AC437 Revision 5.0 1
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2 Implementing PCle Reset Sequence in
SmartFusion2 and IGLOO2 Devices

2.1 Purpose

This application note describes how to implement the Peripheral Component Interconnect express
(PCle) reset sequence for the SmartFusion®2 System-on-Chip (SoC) Field Programmable Gate Array
(FPGA) and IGLOO®2 FPGA devices using the CoreABC standalone peripheral initialization flow.

2.2 Introduction

The SmartFusion2 and IGLOO2 devices integrate a fourth-generation flash-based FPGA fabric and
high-performance communication interfaces on a single chip. The high-speed serial interface
(SERDESIF) provides a fully hardened PCle endpoint implementation and is compliant to the PCle base
specification revision 2.0 and 1.1. For more information about SERDESIF, refer to the

UG0447: SmartFusion2 and IGLOOZ2 High Speed Serial Interfaces User Guide.

The PCle specification describes two reset generation mechanisms:

* Fundamental reset: Signaled through an auxiliary side-band signal PERSTn (PCle reset, active
low).

+ In-band reset: Initiated by the host by setting a specific bit in the training sequence (hot-reset, link
enabled or disabled).

PCle reset causes endpoint device state machines, hardware logic, port states, and configuration
registers (except for the sticky registers) to initialize the default conditions.

During a host initiated PCle reset process, SERDES PCle endpoint reset must be generated in a proper
sequence, and the endpoint device must be reinitialized correctly. If the PCle endpoint is not reset
properly, this may cause corrupt data to be passed through the PCle link.

221 Special Consideration for L2
This section describes the following scenarios important for a PCle endpoint to reset:

»  PCle endpoint connects to the PERSTn
»  PCle endpoint does not connect to the PERSTn

When the PERSTn signal is connected to the endpoint, the root port uses this signal for an endpoint to
exit from L2 state. Some of the applications do not use PERSTn signal (when PCle is used over
distances through long cable or fiber lengths). In such applications, the L2 state before the root port
access of an endpoint must release itself from L2 without the PERSTn connection. This self reset
requirement and implementation is discussed in this application note.

This application note also describes the recommended reset sequence for the SmartFusion2 and
IGLOO2 PCle designs. The existing PCle control plane demo reference design is modified and used to
implement and describe the recommended PCle reset sequence.

Microsemi Proprietary AC437 Revision 5.0 2
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2.3 References

The following reference documents complement and help in understanding the relevant Microsemi
SmartFusion2 and IGLOO2 FPGA devices flows and features:

*  UG0447: SmartFusion2 and IGLOO2 High Speed Serial Interfaces User Guide
*  SmartFusion2 Standalone Peripheral Initialization User Guide

+ UG0456: SmartFusion2 SoC FPGA PCle Control Plane Demo User Guide

* IGLOOZ2 Standalone Peripheral Initialization User Guide

*  TUO0509: Implementing PCle Control Plane Design in IGLOO2 FPGA Tutorial

24 PCle Control Plane Demo Design Requirements

The following table lists the hardware and software required for this application.

Table 1« Design Requirements

Requirement Version
Operating System 64 bit Windows 7 and 10

Hardware

SmartFusion2 Security Evaluation Kit and IGLOO2 Rev D or later
Evaluation Kit:

* 12V adapter (provided along with the kit)

- FlashPro4 programmer (provided along
with the kit)

Software

FlashPro Express Refer to the readme. txt file provided in the design files for
Libero® System-on-Chip (SoC) the software versions used with this reference design.

SoftConsole

Host PC Drivers Refer TU0456: SmartFusion2 SoC FPGA PCle Control Plane
Tutorial

GUI executable The GUI executable is available at GUI folder of TU0456:
SmartFusion2 SoC FPGA PCle Control Plane Tutorial design
file.

Note: Libero SmartDesign and configuration screen shots shown in this guide are for illustration purpose only.
Open the Libero design to see the latest updates.

Microsemi Proprietary AC437 Revision 5.0 3
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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_ac437 _df

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

Design Description

The implementation of a PCle reset sequence, which supports the host reset involves detection of PCle
reset using the FPGA fabric logic and generating the reset for endpoint block.

PCle reset sequence is device dependent and based on whether PERSTn is used in the design. As a
result, the reference designs are categorized into the following four use models:

+  M2S010/M2S025/M2S050 / M2S150 / M2GL010 / M2GL025 / M2GL050 / M2GL150 Devices with
PERSTn, page 5

+ M2S010/M2S025 / M2S050 / M2S150 / M2GL010 / M2GL025 / M2GL050 / M2GL150 Devices
without PERSTn, page 12

+  M2S060 / M2S090 / M2GL060 / M2GL090 Devices with PERSTn, page 15

+  M2S060 / M2S090 / M2GL060 / M2GL090 Devices without PERSTn, page 22

+  M2S/M2GL 060/090 Device Dual PCle with PERSTn, page 23

. M2S/M2GL 060/090 Device Dual PCle without PERSTn, page 30

The System Builder flow does not implement the PCle/SERDES reset sequence automatically as

described in this application note. To implement the PCle reset sequence, the SERDES standalone

peripheral initialization methodology must be followed. For more information about peripheral

initialization methodology, refer the following documents:

*  SmartFusion2 Standalone Peripheral Initialization User Guide
* IGLOO2 Standalone Peripheral Initialization User Guide

Implementation

The implementation details for each of the above four scenarios are described as follows:

This application note uses M2GL010 Evaluation Kit and the M2S090 Security Evaluation Kit to
implement the PCle reset sequence. These two examples provide both the methods for implementing
the PCle reset sequence.

This application note uses customized M2S090 Kit to implement the PCle reset sequence for dual PCle
controller.

For the PCle reset sequence implementation, the CoreABC clock must be more than 1 MHz.

The PCle reset sequence described in this application note requires the following register bit settings,
which are default settings in Libero:

« cfgr_I2_p2_enable = 1'b1
* enable_perstn_support = 1'b0

Microsemi Proprietary AC437 Revision 5.0 4
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M2S010/ M2S025 / M2S050 / M2S150 / M2GL010 / M2GL025 /
M2GL050 /
M2GL150 Devices with PERSTn

Figure 1, page 6 shows the implementation of PCle reset sequence for M2S010 / M2S025 / M2S050 /
M2S150 / M2GL010 / M2GL025 / M2GL050 / M2GL150 devices with PERSTn. The PCle reset detection
logic detects the PCle reset and resets the SERDES and CoreABC through the CoreResetP. CoreABC is
used to initialize the SERDES (PCle) through the APB interface. In addition, the APB_MUX logic is
implemented to support access to the Microcontroller Subsystem (MSS) or High-Performance Memory
Subsystem (HPMS). By using the APB MUX logic, the user can retain access through SmartFusion2
ARM Cortex-M3 or utilizing the SmartDebug SERDES utility, which is available for both SmartFusion2
and IGLOO2 devices.

The method to reset the PCle controller resets the entire controller including the configuration space.
This clears any of the “sticky” bits contained in these registers. If any of these sticky bits are important for
the application software on the host, the information must be gathered before the HotReset event is
initiated.

The PCle reset detection logic and SERDES reset generation is explained as follows:

PCle Reset Detection

Detect the entry of the PCle endpoint to the HOT_RESET state by monitoring the LTSSM[4:0] bits and
then call the signal as hot_reset_n_Iltssm. The Link Training and Status State Machine (LTSSM) bits are
available as CoreConfigP output signal PRDATA[30:26].

Generate hot_reset_n as the following: hot_reset_n = PERSTn and hot_reset_n_Itssm.
Connect the PERST_N of SERDES_INIT directly to PERSTn on board.
SERDES (PCle) Reset Generation

Use the pulse shaping logic to generate the reset pulse from the hot_reset_n and connect it to the
CoreResetP asynchronous reset input to reset the SERDES core (PMA reset, PCIE controller reset, and
APB reset). Release the SERDES resets and reinitialize the SERDES using CoreABC.

The following figure shows the M2S010 / M2S025 / M2S050 / M2S150 / M2GL010 / M2GL025 /
M2GL050 / M2GL150 devices PCle reset generation with PERSTn.

Microsemi Proprietary AC437 Revision 5.0 5
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M2S/M2GL010/025/050/150 Device PCle Reset Generation with PERSTn
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271.3 Implementation using M2GL010 Evaluation Kit

The PCle control plane demo design for the M2GL010 Evaluation Kit is created using the CoreABC
standalone peripheral initialization method, and the HOTRESET logic is implemented to detect the PCle
reset. The top-level SmartDesign with the SERDES_INIT and SERDES_IF blocks are shown in the
following figure. The SERDES_INIT is a SmartDesign block to initialize the SERDES and to generate the
SERDES (PCle) resets.

Figure 2+ Top-Level Connection
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SOF0_ERL_0oK AFE_E PO B
AP OLK AFE_S FRESET N
[ CU_LTEEM SOF0_RY_RESET N
— RODEC_25_ShE EOF0_COAE RESET N
& N OF_READYIR X
I o o e
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H COREAHBL3RAM_D = =
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: SERDES_IF_0
: L coRE RELWy. N FOE_SYSTEM)
H Y L
H APE_S REETN PL_OC OsT_
H EASE il
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The SERDES_INIT has HOTRESET, CoreResetP, CoreConfigP, and CoreABC blocks, as shown in the
following figure. The HOTRESET logic monitors the LTSSM (PRDATA [30:26]), PERSTn signals, and
generates the HOT_RESET_N_PULSE. It is connected to the CoreResetP (FAB_RESET_N), which
generates resets to SERDES (PCle) and performs re-initialization of SERDES (PCle) through CoreABC
and CoreConfigP.

The following figure shows the SERDES INIT SmartDesign.
SERDES INIT SmartDesign

@

RESET_N

SDF CORE RESET
i FROATA[E 7]
- [f

P SOFT_SDIF)_CORE_RESET

pra

S _PRESET_N

F_SOFD_ PR TA|

APE_S_PCLK
! =y
R_SDFOD_PMARITE

APE

—4l R_SDFD

2]
CoreConfigP_0
e =

RELEAS HD!
HIT_ [0 HE:

TC 2 AF_M_CTKg—
SDF

FC 2 APD_I PRESET
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The following figure shows the CoreResetP configured for SERDES_IF_0 block.

Figure 4+ CoreResetP Configuration

‘Configuration I .
— External Reset
EXT_RESET_OUT asserted: |Never ~|
Device Voltage 10V * 12v
—DOR
MDDR in use r FODR in use [
DDR memary settling time {us): I 200
—SERDES Interface 0
In use v Used for PCle r
Include PCle HotResst support r Include PCle L2/P2 support r

—SERDES Interface 1

In use r Used for PCle r
Include PCle HotResst support icd Include PCle L2/P2 support -
—SERDES Interface 2
In use r Used for PCle r
Include PCle HotResst support icd Include PCle L2/P2 support -
—SERDES Interface 3
In use r Used for PCle r |
Include PCle HotResst support icd Include PCle L2/P2 support -
—Soft Reset Inputs

Enzble soft resst inputs v

Microsemi Proprietary AC437 Revision 5.0 9
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The following figure shows the CoreConfigP configured for SERDES_IF_0 block.

CoreConfigP Configuration
Configuration I

—Peripherzal Block Usage

MDDR in use |
SDIFDin use W
SDIFtinuse [
SDIFZinuse [

SDIF3inuse [

FDDR in use

r

SDIFD used for PCIe W

SDIF1 used for PCle [

SDIF2 used for PCle [

SDIF3 used for PCl= [

—Soft Reset Outputs

Enzble soft resst cutputs v

—Target Device

Target die size is 060 or 030 |

Help = |

Cancel

Microsemi Proprietary AC437 Revision 5.0
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CoreABC is configured, as shown in the following figure.

Figure 6 = CoreABC Configuration

Parameters  program  Analysis

Size Settings
Data Bus Width : |32 ~
Number of APE Skots : | 16 ~
APE Slot Size : | 64k locations i
Mazximum Number of Instructions : | 4056 ~
Z Register Size (Bits) : | Dissbled v
Number of I/0 Inputs : |1 v
Number of IfO Flags : [0 ~
Number of IjO Outputs : |1 v
Stack Size: |16 -

Init/Config Address Width : | 11
Memory and Interrupt
Instruction Store : | Hard {FPGA Logic Elements) £
Instruction Store APE Access : | None
Use Calibration NVM :
Internal Deta/Stack Memory :
ALU Operations from Memory : D
APEB Indirect Addressing : [
Supported Data Sources @ | Accumulstor and Immediate £
Interrupt Support : | Disabled v

ISR Address: 1

Optional Instructions

AND, EITCLR, BITTST : [] %OR, cMp : []
OR, BITSET : ADD, SUB, DEC, CMPLEQ :
mc: SHL, ROL: [
sHR, ROR : [] CALL, RETURN, RETISR : []
pusH, POP : [ APBWRT ACM : []
10ReAD : [] 1owrT: [
MULT : | Not Implemented £
License
License : | RTL L3
Other Settings
Testbench : | User ~
Verbose Simulation Log :
oK Cancel

Microsemi Proprietary AC437 Revision 5.0 11
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The Libero generates the SERDESIF O init abc.txt file at
<pjt_location>\Libero_Project\component\work\top\SERDES_IF 0 with CoreABC code to initialize
the SERDES (PCle). This code is used for CoreABC program as shown in the following figure.

CoreABC Code

Parameters Program | Analysis
i A

// CoreABC SERDES Initialization Sequence
£

/7 SYSTEM_DEBUG_HODE_KEY
APBURT DAT @ BxaBa8 BxAS

/7 SYSTEM_CONFIG_PHY_MODE_1
APBURT DAT 8 Bxab28 Bx11C

/7 LANE®_RXIDLE_MAX_ERRCNT_THR
APBURT DAT @ 0x9808 OxF8

/7 LANE®_TX_PST_RATIO_DEEWPA_FULL
APBURT DAT B Bx9858 Bx28

/7 LANE®_TX_PST_RATIO_DEEWP1_FULL
APBURT DAT B Bx9858 Bx15

/7 LANE®_TX_PST_RATIO_DEEWPB_HALF
APBURT DAT B Bx9898 Bx28

/7 LANE®_TX_PST_RATIO_DEEWP1_HALF
APBURT DAT 8 0x9898 Bx15

/7 LANEB_UPDATE_SETTINGS

APBURT DAT 8 829208 Bx1

/7 SYSTEM_CONFIG_PHY_MODE_1
APBURT DAT 8 Bxab28 BxF1C

f# 3et CONFIG1_DOHE to *1°
APBURT DAT @ Bx2008 Bx1

// Wait for SDIF_RELEASE assertion
$WaitSdifRelease

APBREAD B Bx2004

AND Bx 82

JUHP IF ZERD $WaitSdifRelease

Format Anzhyze program as I type

OK Cancel

M2S010/ M2S025 / M2S050 / M2S150 / M2GL010 / M2GL025 /
M2GL050 /
M2GL150 Devices without PERSTn

The following figure shows the implementation of PCle reset sequence for M2S010 / M2S025 / M2S050 /
M2S150 / M2GLO10 / M2GL025 / M2GL050 / M2GL150 devices without PERSTn.

PCle Reset Detection

Detect the entry of the PCle endpoint to the HOT_RESET and L2 state by monitoring the LTSSM[4:0] bits
and call the signals as hot_reset_n_Itssm and 12_detected_n. The LTSSM bits are available as APB
signal PRDATA[30:26].

Generate hot_reset_n as the following: hot_reset_n = 12_detected_n & hot_reset_n_ltssm.

SERDES (PCle) Reset Generation

Use pulse shaping logic to generate the reset pulse from the hot_reset_n and connect it to the
CoreResetP asynchronous reset input to reset the SERDES core (PMA reset, PCIE controller reset, and
APB reset). Release the SERDES resets and reinitialize the SERDES using CoreABC.

The method to reset the PCle controller resets the entire controller including the configuration space.
This clears any of the “sticky” bits contained in these registers. If any of these sticky bits are important for
the application software on the host, the information should be gathered before the HotReset event is
initiated.

Microsemi Proprietary AC437 Revision 5.0 12
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Figure 8+ M2S010 / M2S025 / M2S050 / M2S150 / M2GL010 / M2GL025 / M2GL050 / M2GL150
Devices PCle Reset Generation without PERSTn

MSS
FIC_2
SERDES _INIT
NSYSRESET
CoreABC
CoreResetP
NS
PSEL N\ APB MUX
HOT_RESET_N_PULSE
LTSSM Pulse Shaping
CoreConfigP
_ PCle Reset/ L2
Detection
APB_RESET_N
v
CORE_RESET_N
APB <
PHY_RESET_N
SERDES_IF (PCle)
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2.7.2.3 Implementation using M2GL010 Evaluation Kit
The PCle control plane demo design for the M2GL010 Evaluation Kit is created using the CoreABC
standalone peripheral initialization method, and the HOTRESET logic is implemented to detect the PCle
reset. The top-level SmartDesign with the SERDES_INIT and SERDES_IF blocks are shown in the
following figure. The SERDES_INIT is implemented to detect the PCle reset without monitoring the
PERSTn and to generate the SERDES (PCle) resets.
Figure 9+ Top-Level Design
E’? i
GolsAPB}volpl H ol
H H:—-I
wmrﬁ.u‘ ég . 3
£
! p— .
gﬂmw s m o
‘ [ empecm 4

The SERDES_INIT has CoreABC, CoreResetP, CoreConfigP, and HOTRESET blocks, as shown in the
following figure. The HOTRESET logic monitors the LTSSM (PRDATA [30:26]) signals for hot reset state
and L2 state and generates the HOT_RESET_N_PULSE signal. It is connected to the CoreResetP
(FAB_RESET_N), which generates resets to SERDES (PCle) and performs re-initialization of SERDES
through CoreABC and CoreConfigP. The configuration of CoreResetP, CoreConfigP, and CoreABC is
same as described in M2S010 / M2S025 / M2S050 / M2S150 / M2GL010 / M2GL025 / M2GL050 /
M2GL 150 Devices with PERSTn, page 5.
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The following figure shows the SERDES INIT SmartDesign.

Figure 10 «+ SERDES INIT SmartDesign
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M2S060 / M2S090 / M2GL060 / M2GL090 Devices with PERSTn

The following figure shows the implementation of the PCle reset sequence for M2S060 / M2S090 /
M2GL060 / M2GL090 devices with PERSTn. The PCle reset detection logic detects the PCle reset and
triggers the CoreABC to reset the SERDES Core and AXI using the soft reset. Also, the APB_MUX logic
is implemented to support access to the MSS/HPMS. By using the APB MUX, the user can retain access
through the SmartFusion2 Cortex-M3 or utilizing the SmartDebug SERDES utility, which is available for
both SmartFusion2 and IGLOO2 devices.

The CoreABC takes few APB cycles to reset the SERDES Core and AXI IF. During these cycles, the
SERDES AXI master initiates buffered AXI/AHB transactions and the fabric AXI/AHB slave logic should
indicate the busy state to AXI master. In this application note, an AXI_AHB reset is generated to
AHB_to_AHB.v logic (which asserts the HREADY to '0' during reset) during the reset operation of
SERDES Core/AXI IF.

PCle Reset Detection

The SERDES_IF2 (PCle) has LTSSMI[5] and L2P2_ACTIVE signals. The LTSSM[5] indicates hot-reset,
data link up or L2 exit. The L2P2_ACTIVE indicates that PCle is in L2 state.

Generate the hot_reset_n as the following: hot_reset_n = (! L2P2_ACTIVE) & (! LTSSMI5]).
Connect the SERDES PCle PERST_N directly to PERSTn on board.
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SERDES (PCle) Reset Generation

Use hot_reset_n to generate interrupt INTRO to CoreABC. The pulse shaping logic generates INTRO
synchronized to the CoreABC clock domain. The CoreABC interrupt routine resets the SERDES PCIE
controller reset, and AXI reset using the soft reset register.

M2S060 / M2S090 / M2GL060 / M2GL090 Devices PCle Reset Generation with PERSTn

MSS
FIC_2
SERDES _INIT
INTRO
“ A
CoreABC
NS
PSEL APB MUX
L2P2 ACTIVE | ' ulse Shaping
CoreResetP CoreConfigP q
»  PCle Reset
_ Detection
LTSSM[5]
APB_RESET N
A
> APB
CORE_RESET_N
d PERSTn
PHY_RESET_N SERDES_IF2 (PCle) <
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2.7.3.3 Implementation using M2S090 Security Evaluation Kit
The PCle control plane demo design for the M2S090 Security Evaluation Kit is created using CoreABC
standalone peripheral initialization method and the HOTRESET logic is implemented to detect the PCle
reset. The top-level SmartDesign with the SERDES_INIT and SERDES_IF blocks are shown in the
following figure. The SERDES_INIT is a SmartDesign block to initialize the SERDES and to generate the
SERDES (PCle) resets. The SERDES_IF_2 PERST_N signal is directly connected to the PERSTn on
the board.
Figure 12 « Top Level Design
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Note:

The SERDES_INIT SmartDesign has CoreABC, CoreResetP, CoreConfigP, APB_MUX, and HOTRESET
blocks, as shown in the following figure. The HOTRESET logic monitors the LTSSM[5], L2P2_ACTIVE
signals and generates the INTRO signal. It is connected to the INTREQ of CoreABC and CoreABC
interrupt routine issues SERDES (PCle) Core and the AXI soft resets, when INTREQ goes low.

The HOTRESET logic uses INTACT signal from CoreABC to de-assert the INTRO interrupt, which is
synchronous to CoreABC/HOTRESET logic clock. The INTACT - interrupt acknowledge signals needs to
be synchronized to HOTRESET logic if any other processor is used for implementing PCle reset
sequence.
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The following figure shows the SERDES INIT SmartDesign.
Figure 13 « SERDES INIT SmartDesign
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CoreResetP is configured to generate resets for SERDES_IF2_0, as shown in the following figure.

Select only the SERDES interface check box. Do not select the other PCle check boxes as those
functionalities are already implemented in the HOTRESET block.

Figure 14 + CoreResetP Configuration

Configuration ]
Estternal Reset
EXT_RESET_OUT asserted: |Never |
Device Voltage 1oV " 12v
DDR
MDDR in use r FODR in use [
DDR memaory settling time {us): | 200
SERDES Interface 0
In use v Used for PCle r
Include PCle HotReset support ¥ Include PCle L2/P2 support [V

SERDES Interface 1

In use r Used for PCle r

Include PCle HotReset support ¥ Include PCle L2/P2 support [V
SERDES Interface 2

In use r Used for PCle r

Include PCle HotReset support ¥ Include PCle L2/P2 support [V
SERDES Interface 3

In use r Used for PCle r

Include PCle HotReset support ¥ Include PCle L2/P2 support [V

Soft Resst Inputs
Enable soft reset inputs [+
Target Device

Target die size i 060 or 050 [V

Help = oK | Cancel |
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CoreConfigP is configured for the SERDES_IF_0 block, as shown in the following figure.

Select only the SERDES interface checkbox. Do not select the other PCle checkboxes as those
functionalities are already implemented in the HOTRESET block.

CoreConfigP Configuration
Configuration ]

Peripheral Block Usage

MDDRinuse [
SDIFD in use ¥
SDIFtinuse [
SDIFZinuse [
SDIF3inuse [

Soft Resst Outputs

Target Device

FDDR in use

-

SDIFD used for PCle [

SDIF1L used for PCle [

SDIF2 used for PCle [

SDIF3 used for PCle [

Enable soft reset cutputs [V

Target die size i 060 or 050 [V

Help =

Cancel
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The CoreABC configuration, is as shown in the following figure. Libero generates
SERDESIF 0 init abc.txt file at
<pjt_location>\Libero_Project\component\work\top\SERDES_IF2_0 with CoreABC code to
initialize the SERDES (PCle). This code is modified to reset the SERDES core and AXI, using the
SERDES soft reset register on the CoreABC active low interrupt.

The following figure shows the CoreABC Configuration.

CoreABC Configuration

Parameters  program  Analysis

Size Settings %
Data Bus Width : |32 -
Number of APE Skots : | 16 ~
APE Slot Size : | 64k locations i
Mazximum Number of Instructions : | 4056 ~
Z Register Size (Bits) : | Disabled £
Number of IjO Inputs : |1 £
Number of If0 Flags : [0 £
Number of IjO Outputs : |1 £
Stack Size : |16 ~

Init{Config Address Width : | 11
Memory and Interrupt
Instruction Store : | Hard (FPGA Logic Elements) £
Instruction Store APB Access : | None
Use Calibration NVM :
Internal Datz/Stack Memory :
ALU Operations from Memory : D

APEB Indirect Addressing : [

Supported Data Sources @ | Accumulstor and Immediate £
Interrupt Support : | Active Low i
1SR Address : [1 |

Optional Instructions

AND, BITCLR, BITTST : %OR, cMp : []
OR, BITSET : ADD, SUE, DEC, CMPLEQ : []
mc: [ sHL, RoL : [
SHR, ROR : [] CALL, RETURN, RETISR :
pusH, POP : [ APBWRT acM : []
10READ : [] 1owRT : [
MULT : | Not Implemented £
License
License : | Obfuscated ~
Other Settings

Testbench : | User ~

Verbose Simulation Log :

OK Cancel
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M2S060 / M2S090 / M2GL 060 / M2GL 090 Devices without PERSTn

The following figure shows the implementation of the PCle reset sequence for M2S060 / M2S090 /

M2GL060 / M2GL090 devices without PERSTn.

This implementation is similar to the PCle reset sequence implementation for M2S060 / M2S090 /
M2GL060 / M2GL090 Devices with PERSTn, page 15 except that the SERDES_IF_2 PERST_N signal is

directly connected to the SERDES_IF_2 L2P2_ACTIVE signal instead of PERSTn.

The SERDES_IF_2_L2P2_ACTIVE signal gets asserted to '1' when host/root port initiates L2 state. This

assertion causes the EndPoint reset through PERST_N to exit from L2 state.

M2S060 / M2S090 / M2GL060 / M2GL090 Devices PCle Reset Generation without PERSTn
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FIC_ 2
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CoreABC
S
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CoreResetP < CoreConfigP q
»| PCle Reset
_ Detection
LTSSM[5]
APB_RESET N
A
> APB
CORE_RESET_N
PHY_RESET_N SERDES_IF2 (PCle) PERSTN
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2741 Implementation using M2S090 Security Evaluation Kit

The PCle control plane demo design for the M2S090 Security Evaluation Kit is created using the
CoreABC standalone peripheral initialization method, and the HOTRESET logic is implemented to detect
the PCle reset. The top-level SmartDesign with the SERDES_INIT and SERDES_IF blocks are shown in
the following figure.

Figure 18 » Top-Level Design
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2.7.5 M2S/M2GL 060/090 Device Dual PCle with PERSTn

The following figure shows the implementation of the PCle reset sequence for M2S/M2GL 060/090
devices dual PCle with PERSTn. The PCle reset detection logic detects the PCle reset and triggers the
CoreABC to reset the SERDES PCIE controllerO/controller1 and AXI interface using a soft reset. Also,
the APB_MUX logic is implemented to support the SERDES APB register access from the MSS/HPMS
as well. Using the APB MUX the user can retain access through SmartFusion2 Cortex-M3 or utilizing the
SmartDebug SERDES utility available for both SmartFusion2 and IGLOO2 devices.

The CoreABC takes few APB cycles to reset the SERDES core and AXI IF. During these cycles, the
SERDES AXI master initiates buffered AXI/AHB transactions and the fabric AXI/AHB slave logic should
indicate the busy state to AXI master. In this application note, an AXI_AHB reset is generated to
AHB_to_AHB.v logic (which asserts the HREADY to '0' during reset) during the reset operation of
SERDES Core/AXI IF.

2.7.51 PCle Reset Detection

SERDES_IF2 (PCle) has PCIE_0_LTSSM[5] and PCIE_QO_L2P2_ACTIVE signals for PCIE_0 core and
PCIE_1_LTSSM[5] and PCIE_1_L2P2_ACTIVE signals for PCIE_1 core. LTSSM[5] indicates hot-reset,
data link up, or L2 exit. L2P2_ACTIVE indicates that PCle is in L2 state.

Generate hot_reset_n as: hot_reset_n = (IPCIE_x_L2P2_ACTIVE) & (! PCIE_x_ LTSSM[5]).
Connect the SERDES PCle PERST_N to PERSTn on the board.
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Figure 19

SERDES (PCle) Reset Generation

Use hot_reset_n to generate interrupt INTRO to CoreABC. The pulse shaping logic generates INTRO
synchronized to the CoreABC clock domain. The CoreABC interrupt routine resets the SERDES PCIE
controllerO/controller1 reset, and AXI interface reset using the soft reset register.

& Microsemi

M2S/M2GL 060/090 Device PCle Reset Generation with PERSTn
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2.7.5.3 Implementation Using M2S090 FG676 Device

The PCle control plane demo design for M2S090 is created using CoreABC standalone peripheral
initialization method, and HOTRESET logic is implemented to detect the PCle reset. The top-level
SmartDesign with the SERDES_INIT and SERDES_IF blocks are shown in the following figure.
SERDES_INIT is a SmartDesign block used to initialize the SERDES and to generate the SERDES

(PCle) resets. The SERDES_IF_2 PERST N signals are connected to the PCle PERSTn signals on the
board.

Figure 20 « Top-Level Design
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The SERDES_INIT SmartDesign has CoreABC, CoreResetP, CoreConfigP, APB_MUX, and HOTRESET
blocks as shown in the following figure. The HOTRESET logic monitors the LTSSM[5] and
L2P2_ACTIVE signals and generates the INTRO signal. Two HOTRESET blocks are used to detect the
PCle resets for PCle controllerO/controller1. The INTRO signals from HOTRESET blocks are used to
generate INTREQ of CoreABC. CoreABC determines the PCle controllerO/controller!t HOTRESET
events using the PCIE_INTR signals from the HOTRESET blocks and interrupts routine issues SERDES
(PCle) Core0/Core1 and AXI interface soft resets when INTREQ goes low.
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CoreResetP is configured to generate resets for SERDES_IF2_0, as shown in the following figure.

Select only the SERDES interface check box. Do not select the other PCle check boxes as those
functionalities are already implemented in the HOTRESET block.

Figure 22 + CoreResetP Configuration
Configuration I

— External Reset

EXT_RESET_OUT asserted: |Never

Include PCle HotReset support 7

Device Voltage 10V * 12v

—DDR
MDDR in use r FDDRinuse |
DDR memary settling time {us): I 200

—SERDES Interface 0
In use v Used for PCI= r

Include PCle L2/P2 support [

—SERDES Interface 1

In use r

Include PCle HotReset support 7

Used for PCle r

Include PCle L2/P2 support [

—SERDES Interface 2

In use r

Include PCle HotReset support 7

Used for PCle r

Include PCle L2/P2 support [

—SERDES Interface 3
In use r

Include PCle HotReset support 7

Used for PCle r

Include PCle L2/P2 support [

Enzble soft resst inputs v

Include Flash®Freeze support r

—Target Device

Target die size is 060 or 030 W

Help = |

o |

Cancel
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CoreConfigP is configured for SERDES_IF_0 block, as shown in the following figure.

Select only the SERDES interface check box. Do not select the other PCle check boxes as those
functionalities are already implemented in the HOTRESET block.
Figure 23 » CoreConfigP Configuration

Configuration ]

Peripheral Block Usage

MDDRinuse [ FDDR in use r
SDIFD in use ¥ SDIFD used for PCle [
SDIFtinuse [ SDIF1L used for PCle [
SDIFZinuse [ SDIF2 used for PCle [
SDIF3inuse [ SDIF3 used for PCle [

Soft Resst Outputs
Enable soft reset cutputs [V
Target Device

Target die size i 060 or 050 [V

Help = oK | Cancel
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CoreABC configuration is shown in the following figure. Libero generates the SERDESIF 0 init abc.txt
file at <pjt_location>\Libero_Project\component\work\top\SERDES_IF2_0 with CoreABC code to
initialize the SERDES (PCle). The code is modified to reset the SERDES core0/core1 and AXI, using the
SERDES soft reset register on CoreABC active low interrupt.

CoreABC Configuration

Parameters  program  Analysis

Size Settings
Data Bus Width : |32 -
Number of APE Skots : | 16 ~
APE Slot Size : | 64k locations i
Mazximum Number of Instructions : | 4056 ~
Z Register Size (Bits) : | Disabled £
Number of IjO Inputs : |2 £
Number of If0 Flags : |2 £
Number of IjO Outputs : |2 £
Stack Size : |16 ~

Init{Config Address Width : | 11
Memory and Interrupt
Instruction Store : | Hard (FPGA Logic Elements) £
Instruction Store APB Access : | None
Use Calibration NVM :
Internal Datz/Stack Memory :
ALU Operations from Memory : D

APEB Indirect Addressing : [

Supported Data Sources @ | Accumulstor and Immediate £
Interrupt Support : | Active Low i
1SR Address : [1 |

Optional Instructions

AND, BITCLR, BITTST : %OR, cMp : []
OR, BITSET : ADD, SUE, DEC, CMPLEQ : []
mc: [ sHL, RoL : [
SHR, ROR : [] CALL, RETURN, RETISR :
pusH, POP : [ APBWRT acM : []
10READ : [] IOWRT :
MULT : | Not Implemented £
License
License : | Obfuscated ~
Other Settings

Testbench : | User ~

Verbose Simulation Log :

OK Cancel
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Figure 25
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M2S/M2GL 060/090 Device Dual PCle without PERSTn

The following figure shows the implementation of the PCle reset sequence for the M2S/M2GL 060/090
device dual PCle without PERSTn. This implementation is similar to the PCle reset sequence
implementation for M2S/M2GL 060/090 Device Dual PCle with PERSTn, page 23 except that the
SERDES_IF_2 PERST_N signal is connected to the SERDES_IF_2 L2P2_ACTIVE instead of the
PERSTNn signal.

The SERDES_IF_2_L2P2_ACTIVE signal gets asserted to '1' when the host/root port initiates L2 state.
This assertion causes the EndPoint reset through PERST_N to exit from L2 state.

M2S/M2GL 060/090 Device Dual PCle without PERSTn
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INTRO
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4
IN_O (PCIE_0)

CoreABC <
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»
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Shaping
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PCle Reset
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»

A 4
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»
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Figure 26 «
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Implementation using M2S090 FG676 Device

The PCle control plane demo design for M2S090 is created using CoreABC standalone peripheral
initialization method, and HOTRESET logic is implemented to detect the PCle reset. The top-level
SmartDesign with the SERDES_INIT and SERDES_IF blocks are shown in the following figure.

Top-Level Design

M2S060/M2S090/M2GL060/M2GL090 devices also support configuring the SERDES in triple mode (two
PCle endpoint controllers and one EPCS controller).

The possible configurations are:

1. 1.PCleX10on L0+ PCleX1onL1+EPCSX20nL2andL3

2. 2.PCleX1onL0 +PCleX1onL1+EPCSX1onlL2

3. 3.PCleX1on L0+ PCleX1onL1+EPCSX1o0nL3

The PCle reset sequence for the third configuration is similar to the PCle reset sequence implementation
for M2S/M2GL 060/090 device dual PCle with/without PERSTn. It is not possible to implement the PCle
reset sequence for the first and second configurations as the pcie_1_I2p2_active signal is overlaid by the
epcs_rxclk_2 signal.
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Running the Design

Program the SmartFusion2 Security Evaluation kit board or IGLOO2 Evaluation kit board with the job file
provided as part of the design files using FlashPro Express software, refer to Appendix: Programming
the Device Using FlashPro Express, page 34.

The IGLOO2 Evaluation kit board is shown in the following figure.
IGLOO2 Evaluation Kit Board

T A A L
| BLALILLILL) L

1 1 "'. N T
[l R Bk
e
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The SmartFusion2 Security Evaluation kit board is shown in the following figure.

Figure 28 » SmartFusion2 Security Evaluation Kit Board

POWER SUPPLY

CAWITCH S

USB Mini @ -
Connector g

2.8.1

2.9

Note:
Note:

Testing the PCle Reset

The reference designs provided with this application note implements a PCle Control Plane demo. Use
the PI flow and CoreABC using the recommended PCle reset methodology. To validate the PCle reset
flow, the following test is performed by the user on their host system.

The following steps describe how to test the PCle reset feature:

1. Click Exit to quit the PCle Demo application.

2. Restart (do not shut down) the host PC or put the host PC in Hibernate/Sleep mode (this issues
PERSTN to the PCle endpoint).

3. After the host PC restarts or comes out of the sleep mode, check the Device Manager and ensure
that the endpoint device is detected correctly.

4. Run the PCle Demo application by following steps 2 through 13. The reference design must run for
any number of restarts or coming out of Hibernate or Sleep mode without causing any system hang.

Laptop PCle adapter cards do not have PERSTn signal.

In some cases, while exiting from the sleep mode, the host PC may not recognize the device. This may
be due to LOS and L1 entry and exit latencies of the host PC not matching with SmartFusion2 and
IGLOO2 PCle device latencies. This is dependent on a specific motherboard configuration. If this occurs,
the device needs to be reset to be detected.

Conclusion

This application note describes the recommended implementation of the PCle reset sequence for the
SmartFusion2 and IGLOO2 devices using the standalone peripheral initialization flow. The existing PCle
control plane demo design has been used to illustrate the PCle reset sequence for the SmartFusion2
Security Evaluation Kit and IGLOO2 Evaluation Kit.
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3 Appendix: 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.

The following steps describe how to program the FlashPro Express:

Switch ON the power supply switch SW7.

Launch the FlashPro Express software.

Click New Project.

In the New Project window, type the project name as:

+ IGLOO2: IGL2_MDDR_Demo

*  SmartFusion2: SF2_MDDR_Demo

5. Click Browse and navigate to the location where you want to save the project.
6. Select Single device as the Programming mode.

7. Click OK.

The FlashPro new project is shown in the following figure.

PON~

Figure 29 » FlashPro Express Job Project

E FlashPro Express

Project Edit View Programmer Help 53 FlashPro Express

Edit View Programmer Help

Job Projects - = _
Mew Job Project from FlashPro Express Job  Ctrl+N -
~ ;
New. .. 7+ Open Job Project Cul+O
QQQH X Close Job Project
il Savelob Project Ctrl+Shift+A
Recent Projects
or Set Log File
Export Log File
Preferences...
Execute Script Ctrl+U
Export Script File...
Recent Projects »
Exit Ctrl+Q
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8. 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 ac437 df\Programming Job
* FlashPro Express job project name: Click Browse and navigate to the location where you want to
save the project.
Figure 30 « New Job Project from FlashPro Express Job

IProgramming job file: I

Browse...

FlashPro Express job project name:
i

IFIashPro Express job project location: I
] Browse...

Help OK | Cancel ]

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

10. 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 31 « Programming the Device

Project Edit View Programmer Help
Refresh/Rescan Programmers
‘lﬂ M2GLO10TS %
Programmer
| < TDO DI
j [i Nid FCBSFJLD IDLE . IDLE
[PROGRAM -

11. 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 32 »+ FlashPro Express—RUN PASSED

lPro__iect Edit Wiew Programmer Help

|
Refresh/Rescan Programmers |

@ mecLotots @
Programmer

e i josnn [NINUNPASSEONN  ASSEI

|

[PROGRAM |
s 1PROGRAMMERG)PASSED

Leg
[*)Messages @ Emors & Warnings @ Info

jprogrammer 'EZ20035FJLD' : dewvice 'M2GLO10TS5' : EXPORT DSN[128] = cllfd4aB65cd98cZbbab6icifedTi04eb ﬂ
programmer 'E2003SFJLD' : device 'M2GLO10TS'

jprogrammer 'EZ003SFJLD' : device "M2GL010TS' : Finished: Wed Sep 16 20:0%:58 2020 (Elapsed time

00:00:27)

programmer "E2003SFJLD' @ device "M2GLO10TS' : Executing action FROGRAM PASSED.

programmer 'E20035FJLD' @ Chain programming PASSED.

Chain Programming Finishsd: Wed Sep 16 20:08:58 2020 (Elapsed time 00:00:27) :‘

12. Close FlashPro Express or in the Project tab, click Exit.
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