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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.

Introduction

The SmartFusion2 and IGLOO2 devices integrate a fourth-generation flash-based FPGA fabric and
high-perfermance 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 on SERDESIF, refer to the UG0447:
SmartFusion2 and IGLOO2 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 end point device state machines, hardware logic, port states, and configuration
registers (except for the sticky registers) to initialize the default conditions.
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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.

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 rootport uses this signal for endpoint exit.
The L2 state prior to the root port access of an endpoint must release itself from L2 without the PERSTn
connection. The PERSTn signal is not carried on the long cable or fiber lengths when PCle is used over
distances. 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.

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
*  TU0509: Implementing PCle Control Plane Design in IGLOO2 FPGA Tutorial

®

PCle Control Plane Demo. Design Requirements
Table 1 lists the design requirements.

Table 1+ Design Requirements

Design Requirements Description

Hardware Requirements

SmartFusion2 Security Evaluation Kit: Rev D or later
* 12V adapter (provided along with the kit)
* FlashPro4 programmer (provided along with the kit)

IGLOO2 Evaluation Kit: Rev D or later
* 12 V adapter (provided along with the kit)
* FlashPro4 programmer (provided along with the kit)

Host PC or Laptop Any 64-bit Windows Operating System
Software Requirements

Libero® System-on-Chip (SoC) v11.6

SoftConsole v3.4 SP1

Host PC Drivers (provided along with the design files) -

PCle Demo application -
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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" on page 3

+ "M2S010/M2S025 / M2S050 / M2S150 / M2GL010 / M2GL025 / M2GL050 / M2GL150 Devices
without PERSTn" section on page 10

+  "M2S060 / M2S090 / M2GL060 / M2GL090 Devices with PERSTn" section on page 13

+  "M2S060 / M2S090 / M2GL060 / M2GL090 Devices without PERSTn" section.on page 19
+  "M2S/M2GL 060/090 Device Dual PCle with PERSTn" on page 21

+  "M2S/M2GL/060/090 Device Dual PCle without PERSTn" on page 27

Note: The System Builder flow (Libero v11.6) 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. Refer to the following
documents, for more information about peripheral initialization methodology:

» 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.

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

M2S010 / M2S025 /' M2S050 / M2S150 / M2GL010 / M2GL025 /
M2GL050 / M2GL150 Devices with PERSTn

Figure 1 on page 4 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 M3
or-utilizing the SmartDebug SERDES utility, which is available for both SmartFusion2 and IGLOO2
devices.

Note: 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. These "sticky" bits are only
present when using PCle controller in Gen2. 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.

Revision 2 3


http://www.microsemi.com/index.php?option=com_docman&task=doc_download&gid=134377
http://www.microsemi.com/index.php?option=com_docman&task=doc_download&gid=134378

& Microsemi

Implementing PCle Reset Sequence in SmartFusion2 and IGLOOZ2 Devices - Libero SoC v11.6

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_ltssm. 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 & 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 @nd then reset the
SERDES core (PMA reset, PCIE controller reset and APB reset), release the SERDES resets and

reinitialize the SERDES using CoreABC.

Figure 1 shows the M2S010 / M2S025 / M2S050 / M2S150 / M2GL010 / M2GL025 / M2GL050 /

M2GL 150 devices PCle reset generation with PERSTn.

MSS

FIC_2

CoreABC

SERDES_INIT

A

l

| PSEL X"aPB MUX

1

HOT_RESET_N_PULSE

NSYSRESET

CoreResetP

PERSTn

LTSSM Pulse Shaping
CoreConfigP
PCle Reset
Detection
APB_RESET_N
Y CORE_RESET N
APB

SERDES_IF (PCle)

PHY_RESET_N

<

Figure 1 - M2S/M2GL010/025/050/150 Device PCle Reset Generation with PERSTn
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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
Figure 2. The SERDES_INIT is a SmartDesign block to initialize the SERDES and to generate the
SERDES (PCle) resets.

SERDES_INIT_0
SDIFO_SPLL_LOCK APB_S_PCLK B—
PERST N & APB_CLK APB_S_PRESET_N
CLK_LTSSM SDIFO_PHY_RESET_N
— RCOSC_25 S0MHZ SDIFO_CORE_RESET_N
PERST_N SDIF_READY
POWER_ON_RESET_N
o
& &
5 2
@ £
= <
EI o
g E%
& ,.w? {a50)
NI
o
[
I
HPMS_0 '
- |
— @ DEVRST_N POWER_ON_RESET_N h
RCOSC_25_SOMHZ_O2F w
FAB_CCC_GL1 z
FAB_CCC_GLO 7
FIC_2_APB_M_PRESET_NP X EI
FIC_2_APB_M_PCLK s
SERDES_IF_0
CORE_RESET_N PCIE_SYSTEM_INT I X
PHY_RESET_N PLL_LOCK_INT X
APB_S_PRESET_N PLL_LOCKLOST_INT X
CLK_BASE SPLL_LOCK p—
APB_S_PCI PCE_EV_1US X
EPCE_INTERRUPT[3:0] REFCLKO_OUT [ X
- @EPADs_IN PADS_OUTE@------- - @REIPADs 00
14
w
=
w
=
E|
¥
i G

Figure 2 » Top-Level Connection

The SERDES_INIT has. HOTRESET, CoreResetP, CoreConfigP, and CoreABC blocks, as shown in
Figure 3 on page 6. 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:
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Figure 3 shows the SERDES INIT SmartDesign.

L85 4 un

e
"l m
E*. g'll

Figure 3 « SERDES INIT SmartDesign
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Implementation
Figure 4 shows the CoreResetP configured for SERDES_IF_0 block.
[ Configuring CoreResetP 0 (CoreResetP - 7.0.104) o | (B0 S|
Configuration -
External Reset
EXT_RESET_OUT asserted: |Never -
Device Voltage
iov @ 12v
DDR
MDDR in use |} FDOR inuse []
DDR memery setting time (us): | 200
SERDES Interface 0
Inuse Used for PCIe
Include PCIe HotReset support 7] Incude PCle L2/P2 support [[] =
SERDES Interface 1
Inuse I Used for PCIe
Include PCIe HotReset support Include PCTe L2/P2 support
SERDES Interface 2
Inuse = Used for PCle
Include PCIe HotReset support Include PCIe L 2/P2 support
SERDES Interface 3
Inuse = Used for PCIe d|
Indude PCIe HotReset support Indude PCle L2/P2 support [
Soft Reset Inputs
Enable soft reset inputs
U
Figure 4 » CoreResetP Configuration
Figure 5 shows the CoreConfigP configured for SERDES_IF_0 block.
L]
[Bl, Configuring CoreConfigP_0 (CoreConfigP - 7.0.105) =REE X
[
Configuration
Peripheral Block Usage
MDDR in use [] FDDR in use =
SDIFO in use SDIFO used for PCIe
SDIFin use [ SDIF1 used for PCle
SDIFZin use [ SDIF2 used for PCle
SDIF3in use [ SDIF3 used for PCle
Soft Reset Qutputs
Enable soft reset outputs
Target Device
Target die size is 090 [
)
Figure 5 » CoreConfigP Configuration
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CoreABC is configured, as shown in Figure 6.

i Configuring INIT_COREABC_0 (COREABC 36.1) =

i| Program I Analysis|

Size Settings -
Data Bus Width :

i
4

Number of APB Slots :

APB Slot Size : -

o
@

& g *
{=n =3
m
o
=]
2
4 4 4 4

Maximum Number of Instructions :
Z Register Size (Bits) :
Mumber of IO Inputs :

Number of IjO Flags :

Mumber of IjO Outputs :
Stack Size :

Init/Config Address Width :

[y

Memory and Interrupt

A
I,

Instruction Store : [Hard {FPGA Logic Elements)

Instruction Store APB Access @ | Mong J
Use Calibration MM :
Internal Data/Stack Memory :
AL Operations from Memory : |:|
APE Indirect Addressing : [

Supported Data Sources ¢ [Acmmulatnrand Immediate V]

Interrupt Support : [DisaNed - ]

ISR Address : ‘l_

Optional Instructions [

AND, BITCLR, BITTST : XOR, CMP : [C]
OR., BITSET.: ADD, 5UB, DEC, CMPLEQ :
ING ¢ SHL, ROL : [] T
SHR,ROR. : [] CALL, RETURN, RETISR : [
PUSH, PoP : [ APBWRT ACM : [[]
TOREAD : IOWRT : [[]
MULT : [Not Implemented V] i

A [ o [ conee

Figure 6 - CoreABC Configuration
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The Libero generates the SERDESIF O init abc.txt file at
<pjt_location>\PCIE_DEMO\component\work\PCIE_DEMO\SERDES_IF_ 0 With CoreABC code to
initialize the SERDES (PCle). This code is used for CoreABC program as shown in Figure 7.

8 ' Configuring INIT_COREABC_0 (COREABC 3.5.102) l. = | E éj

| Parameters I Program I Analysis |
H-—-—_—— -
// CoreABC SERDES Initialization Sequence N
H-—-—_-—

/7 SYSTEH_DEBUE_HODE_KEY
APBURT DAT O BxaBa8 BxAS

/7 SYSTEH_CONFIG_PHY MODE_A
APBURT DAT B BxaB28 Bx11C

/7 LANE® _RXIDLE_HAX_ERRCNT_THR
APBURT DAT 0 Bx9883 BxF8 |
/7 LANE®_TX_PST_RATIO DEEHPO_FULL
APBURT DAT 8 Bx9850 Bx28

/7 LANE®_TX_PST_RATIO DEEMP1_FULL
APBURT DAT B Bx9858 Bx15

/7 LANE®_TX_PST_RATIO DEEHP®_HALF
APBURT DAT © Bx9890 Bx28

/7 LANE®_TX_PST_RATIO DEEHP1_HALF |
APBURT DAT B Bx9898 Bx15 |
/7 LANE®_UPDATE_SETTIMGS
APBURT DAT B Bx9280 Bx1

/7 SYSTEH_CONFIG_PHY MODE_A
APBURT DAT 0 BxaB28 BxF1C

m

/7 Set CONFIG1_DOME to "1/
APBYRT DAT B8 0x2080 0x1

/4 MWait for SDIF_RELEASE assertion
$WaitSdifRelease

APBREAD @ Bx2004

AND Bx 82

JUMP IF ZERO/$WaitSdifRelease

// Lane selection before PCIE_@ PHMA STATUS polling .

Analyze program as I type

0K ] [ Cancel

Figure 7 « CoreABCCode
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M2S010 / M2S025 / M2S050 / M2S150 / M2GL010 / M2GL025 /
M2GL050 / M2GL150 Devices without PERSTn

Figure 8 shows the implementation of PCle reset sequence for M2S010 / M2S025 / M2S050 / M2S150 /
M2GL010 / 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_ltssm 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_Jtssm.

SERDES (PCle) Reset Generation

Use pulse shaping logic to generate the reset pulse from the hot_reset_n and reset the SERDES core
(PMA reset, PCIE controller reset,

and APB reset), release the SERDES resets and reinitialize the SERDES using CoreABC.

Note: 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. These "sticky" bits are only
present when using PCle controller in Gen2. 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.

MSS

FIC_2

SERDES_INIT

<

NSYSRESET

CoreABC

CoreResetP

A

HOT_RESET_N_PULSE|

LTSSM Pulse Shaping
CoreConfigP
PCle Reset/
L2P2 Detection
APB_RESET_N
A\
CORE_RESET_N
APB

PHY_RESET N

SERDES_IF (PCle)

Figure 8 » M2S5010 / M2S025 / M2S050 / M2S150 / M2GL010 / M2GL025 / M2GL050 / M2GL150 Devices PCle

Reset Generation without PERSTn
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Implementation using M2GL010 Evaluation Kit

The PCle control plane demo design for M2GL0O10 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 is shown in Figure 9.
The SERDES_INIT is implemented to detect the PCle reset without monitoring the PERSTn and to
generate the SERDES (PCle) resets.

SERDES_INIT_0
— SDIF0_SPLL_LOCK AFB_S_FCLK
AFB_TLK AFB_S_FRESET N
& CLKLTSSM SDF0_PHY_RESET N
3 — RCOSC 25 50MHZ SDIF0_CORE RESET_M
= POWER_ON_RESET N SOIF_READY
; :
£
< 2
N‘ E
o N
('S
2
HPMS_0 B 7 450
—8 DEVRST_N POWER_ON_RESET N
RCOSC 25_50MHZ_O2F
FAB_CCC_GL1
FAB_CCC_GLO
FIC_2_APB_M PCLK
.
3
g
=
ml
............................................................................. £
=L
SERDES_IF_0
CORE RESET N FCE_SYSTEM INT X
PHY RESET N AL LocK NTBX
APEZS_PRESET_N PLL_LOCRLOST_NTB ¥
CLK_BASE SPLL_LOCK
AFB_S FCLK FOIE EV_1USP X
BFCE INTERRUPT[3:0] REFCLKD_OUT D X
PEFADs_IN PADs_OUTEI@- -« f=nn = - EPADs_OUT
]
=
g
EDI
%
? G

Figure 9 * Top-Level Design

The SERDES_INIT has CoreABC, CoreResetP, CoreConfigP, and HOTRESET blocks, as shown in
Figure 10 on page 12. 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 / M2GL150 Devices with PERSTn" section on page 3.
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Figure 10 shows the SERDES INIT SmartDesign.

—

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

Figure 11 shows the implementation of 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. In addition, 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 M3 or utilizing the SmartDebug SERDES utility, which is available for both
SmartFusion2 and IGLOO2 devices.

PCle Reset Detection
The SERDES_IF2 (PCle) has LTSSM[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) & (! LTSSM[5]).
Connect the SERDES PCle PERST_N directly to PERSTn on board.

SERDES (PCle) Reset Generation

Use pulse shaping logic to generate the pulse from the hot_reset_n and generate interrupt to CoreABC.
The CoreABC interrupt routine resets the SERDES PCIE controller reset and AXI reset using the soft
reset register.

MSS

FIC_2

SERDES_INIT

INTRO
A

CoreABC

|

L PSEL N APBMUX
L2P2_ACTIVE

CoreResetP [— CoreConfigP >
»| PCle Reset
Detection

Pulse Shaping

M LTSSM[5]

APB_RESET_N

APB

CORE_RESET_N

PERSTn

PHY_RESET_N SERDES_IF2 (PCle) <

Figure 11 - M2S060 / M2S090 / M2GL060 / M2GL090 Devices PCle Reset Generation with PERSTn
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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 is shown in Figure 12.
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.

SERDES_INIT_0
[WCEVRST NERS § EVRET N AFE_S FRESET N
SDFD SALL LOCK "ARE 5 POK]|
L AC 2 AFE M PRESET N SDFD_0_OORE RESET Nfp——
ROOSC 25 S0MHZ | PHY RESET N
— AFE SOF_READY|
— PESET N JoF WSS HPWE PR Oy p—
EASE TRESET_ N F2Mi—
FCE LTSSMS (T,
i L2FZ_ ACTIVE
H
o
E
%o
Es
= 73
]
I
[
g f
@
g :
1
B
q(I
SERDES_IF2_0 o
o
b FCIE O CORE RESET_N FCIE_0_SYSTEM_NTRP X. =
FHY_FESET_N FLL LOCK NTR X
AFE S FRESET N X PCIE_DEMO_MS5_0
L] aFd s FOK x L MCOC CLK_BASE FIC_2_APE_M_FRESET |
4§ FOE 0WAKE REQ o H— MCOC_CLK BASE PLL LOGK Fic 2 AFB W A
FOIE 0 FERST_M % | M55 RESET N_FZM MES RESET_N WEl
' EFOE 0 INTERRLFT]%:0] Me_FESET_N GFID_FERICEMp SHET FERL ]
......... EFEDE_R " W
....... 2  @ETFEE T ]
® ;
i o :
2 3
| =
;, [re Fw
? ;
CoreAHBLite_0 e l
=
Fw g mgl = &
£
o

Figure 12 « Top Level Design

The SERDES_INIT SmartDesign has CoreABC, CoreResetP, CoreConfigP, APB_MUX, and HOTRESET
blocks, as shown in Figure 13 on page 15. 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.
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Figure 13 shows the SERDES INIT SmartDesign.

HOTRESET_0
T RESET N INTRD
POUER_OM_RESET_N
APB CLKE APB_CLK
| K_50MHE
[ZFZ ACTIVE] L2FZ ACTVE
FCE LTSSIE PCIE_LTSSHE
L INTACT
l SYSRESET_0
[OE/RST U DEVAST N FOWER ON_RESET_N| =
.| < £
< CEsas
APB_MUX_0 —
= H | |
CoreResetP_0
FESET 1 TGF RESET_N_MZF LES_HFLS_READY IS nEs READT
FC 2 AFS M FRESET N FIC_2_APB_M PRESET_N SDIF_READY
t—+ L POWER_ON_RESET_N RESET_N_| 2l
4B FAS_RESET N W2 RESET, i
RCOSC_25 SOMHE SODIFD_0_CORE RESET Njp— Eﬁ @
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Figure 13 « SERDES INIT SmartDesign
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CoreResetP is configured to generate resets for SERDES_IF2_0, as shown in Figure 14.

[l Configuring CoreResetP_0 (CoreResetP - 7.0.104) = | ]|

Configuration -

External Reset

EXT_RESET_OUT asserted: |Mever -
Device Voltage
o Lov @ L2V q
DDR
MDDR in use ] FDDR inuse [

DDR. memory settling time (us): | 200

SERDES Interface 0
Inuse Used for PCle )
Indude PCle HotReset suppart Include PCIe L2/P2 support’ ||

SERDES Interface 1

Inuse

] Used for PCIE

Indude PCIe HotReset suppart

SERDES Interface 2
Inuse D

Indude PCle HotReset support /0

SERDES Interface 3

Inuse

Indude PCle HotReset suppart

Soft Reset Inputs

Target Device

Include PCIe L2/P2 support |

Used for PCle

Include PGIe L2/P2 support

Used for PCIe

Include PCIe L2/P2 support

Enable soft reset inputs

Target die size is 090

m

Figure 14 » CoreResetP Configuration
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CoreConfigP is configured for the SERDES_IF_0 block, as shown in Figure 15.

[, Configuring CoreConfigP_0 (CoreConfigP - 7.0.105) | B [

Configuration

Peripheral Blodk Usage

MDDR. in use [ FDDR in use [

SDIFO in use SDIF0 used for PCIe [ .

SDIF1inuse [ SDIF1 used for PCle

SDIF2 inuse [ | SDIF2 used for PCle

SDIF3inuse [ SDIF3 used for PCle )
I Soft Reset Qutputs

Enable soft reset outputs

Target Device

Target die size is 090

Help - QK Cancel
[ |

Figure 15 » CoreConfigP Configuration

The CoreABC configuration, is as shown in Figure 16 on page 18. Libero generates
SERDESIF_0_init abe.txt file at

<pjt_location>\PCIE_DEMO\component\work\PCIE DEMO\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.
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Figure 16 shows the CoreABC Configuration.

- B
%' Configuring INIT_COREABC_O (COREABC 3.6.1) =] B

[Parameters *| program | Analysis |

Size Settings -
Data Bus Width :

]
1

Mumber of APE Slots :

APE Slot Size : |64k locations -

Maximum Mumber of Instructions : | 4096

L |

Z Register Size (Bits) : | Disabled
MNumber of IO Inputs :
MNumber of IO Flags :
MNumber of I/0 Outputs :

Stack Size :

[ [
L | L | A

Init/Config Address Width :

-
-

Memory and Interrupt |

m

Instruction Store ; [Hard (FPGA Logic Elements) VI

Instruction Store APE Access @ |Mone @
Use Calibration MVM :
Internal Data/Stack Memory
ALU Operations from Memory : |:|

APE Indirect Addressing¢

Supported Data Sources ; [Aﬂnmulator and Immediate VI

Interrupt Support & [ActiveLow v]

ISR Address: 1

Optional Instructions

AMD, BITCLR, BITTST : XOR, CMP : [
OR, BITSET : ADD, SUB, DEC, CMPLEQ : [
NG : [ SHL, ROL: [O] 4
SHR, ROR : [ CALL, RETURN, RETISR :
PUSH, POP : [ APBWRT AcM : [
IOREAD : [ IOWRT : [
MLLT : |Not Implemented -
i +
[ 0K ] [ Cancel

Figure 16 » CoreABC Configuration

18 Revision 2



& Microsemi

Implementation

M2S060 / M2S090 / M2GL060 / M2GL090 Devices without PERSTn

Figure 17 shows the implementation of the PCle reset sequence for M2S060 / M2S090 / M2GL060 /

M2GL090 devices without PERSTn.

Note: The SERDES_IF_2 PERST_N signal is directly connected to the SERDES_IF_2 L2P2_ACTIVE
signal instead of PERSTn.

MSS

FIC_2

SERDES_INIT
INTRO
A
CoreABC
ﬂ, APB MUX
L2P2_ACTIVE | Pulse Shaping
CoreResetP  l¢— CoreConfigP.
PCle Reset
Detection
LTSSM[5]
APB_RESET_N
4
» APB
CORE_RESET.N
PHY_RESET_N SERDES_IF2 (PCle) . PERSTN

Figure 17 « M2S060 / M2S090 / M2GL060 / M2GL090 Devices PCle Reset Generation without PERSTn
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Implementation using M2S090 Security Evaluation Kit

The PCle control plane demo design for 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 is shown in Figure 18.

SERDES_INIT_O
DEVRST_M AFB_S_FRESET_M
SDFO_SPALL_LOCK APE_S FCLK
— FIC_2_AFB_M FRESET_N SOIFD_0_CORE_RESET N
RCOSC_25_50MHE SDFO_PHY_RESET M
AFB_CLK SOF_READY
RESET_N_NEF MBS _HPMS_READY
CLK_BASE RESET_N_F2M
FCE_LTSSME ME_RESET_M
L2R2_ACTVE
[
=
o
£
o
o
=:I o]
g o
=
i"-ﬁ @
-
= :
1T :
wm H
=%
< ;
=4 H
2 - @EGED RERE
SERDES_IF2_0
FCE_0_CORE RESET_N FCIE 0_SYSTEM INT X
PHY_RESET_N PLL_LOCH,_INT [l %
AFB_S. FRESET_N FLL_LOCKLOST INT[p ¢
CLK_BASE SPLL_LDCK
AFE_S_FCLK FCIE 0_WAKE NI X
FCE_0_WAKE REQ X
FCE O_FERST_M x
HRCIE 0 INTERRUFT[2:0]
FERDE_N
-----
[SERDES Fi D FoIE i P ACTIE ]

Figure 18 » Top-Level Design
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Implementation

M2S/M2GL 060/090 Device Dual PCle with PERSTn

Figure 19 shows the implementation of PCle reset sequence for M2S/M2GL060/090 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 soft reset. In addition, 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 M3 or utilizing the SmartDebug
SERDES utility available for both SmartFusion2 and IGLOQO2 devices.

PCle Reset Detection

SERDES_IF2 (PCle) has PCIE_0_LTSSM[5] and PCIE_O_L2P2_ACTIVE signals for PCIE_O 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.

SERDES (PCle) Reset Generation

Use pulse shaping logic to generate pulse from hot_reset_n and generate interrupt.to CoreABC. The
CoreABC interrupt routine resets the SERDES PCIE controllerO/controllerd reset and AXI interface reset
using the soft reset register.

FIC_2

SERDES_INIT
INTRO
A
IN_O (PCIE_O
CoreABC 4 NOFCEO.
IN_1 (PCIE_1)
-
L_PSEL 0\ APB MUX
PCIE_1_L2P2_ACTIVE
»
PCIE_1_LTSSM[5] Pulse
»  shaping
CoreResetP l€—  CoreConfigP PCIE_0_L2P2_ACTIVE
PCle reset
PCIE_0_LTSSM[5] detection
APB_RESET_N
| A
PCIE_0_CORE_RESET_N > APB PGIE_0_PERSTn
PCIE_1_CORE_RESET_N
Lad
SERDES_IF2 (PCle)
PHY_RESET_N PCIE_1_PERSTn

Figure 19 « M2S/M2GL 060/090 Device PCle Reset Generation with PERSTn
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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 is shown in Figure 20. 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.

(E=5ETN 4

(i FCE_1_LT=3s

APBETEENE

FE

FE_2_APE

PCIE_DEMO_M55_0

FIC_ APE M_FRESET.

FC_2_APE_M_FOK— S FO= 0_CORE FEsET N Fol
M55 RESET_N_} i PO 1_CORE RESETN &
GPOC_FASRCEN =
w L X
= B
z - %
= %
o 1 L3
= 1) |
[ mma 1
|
@JV x
¥
> gummd B
EH
o
EE Fe
CoreAHBLite_0
w = E E EH
=§ E

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 Figure 21. 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! HOTRESET events using the
PCIE_INTR signals from the HOTRESET blocks and interrupts routine issues SERDES (PCle)
Core0/Core1 and AXl interface soft resets when INTREQ goes low.

EC_N11]
—H—B oo
H—® oo

@> B
z
]
fn z's
|
dad
F}lwg
4 3
o
| 8
8 g o

SYSRESET_0 |

(=T | @ovmsTy  FONER on AsseT M
L =
APB_MUX_O
Fial
Y
C=ory s ocel
= i )

z L E
T 0 CoreConfigP_0

Ay s0mTs0R ComE e » ==

@

Figure 21 « SERDES_INIT SmartDesign
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CoreResetP is configured to generate resets for SERDES_IF2_0, as shown in Figure 22.

.
L Configuring CoreResetP 0 (CoreResetP - 7.0.104) " =NAC X"

Configuration -

External Reset

EXT_RESET_OUT asserted: |Never - ]
Device Voltage
1.0V @ 12v
DDR
MDDR in use E FDDR inuse ]

DDR memory settling time (us): | 200

SERDES Interface 0
Inuse Used for PCIe E
Include PCle HotReset support Include PCIe L2/P2 support

SERDES Interface 1

Inuse 1 Used for PCIe O £
Include PCIe HotReset support Include PCIe L2/P2 sipport
SERDES Interface 2
Inuse (] Used farPore N
Include PCIe HotReset support Incude PCIe L2P2 support
SERDES Interface 3
Inuse (=] Used for Pale
Include PCIe HotReset support Include PCIe L2/P2 support
Soft Reset Inputs

Enable softfeset inputs

Target Device

Target die size is 090 =

Figure 22 « CoreResetP Configuration
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CoreConfigP is configured for SERDES_IF_0 block, as shown in Figure 23.

. B
[EL Configuring CoreConfigP_0 (CoreConfigP - 7.0.105) [F=EER

Configuration

Peripheral Block Usage

MDDR inuse [ FDDR. in use (]
SDIFO in use SDIFO used for PCIe [
SDIF1inuse [ SDIF1 used for PCle
SDIFZin use [ SDIF2 used for PCle
SDIF3inuse [ SDIF3 used for PCle

f Soft Reset Outputs

Enable soft reset outputs

Target Device

Target die size is 090

—

Figure 23 * CoreConfigP Configuration
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CoreABC configuration is shown in Figure 24. Libero generates the SERDESIF 0 init abc.txt file at
<pjt_location>\PCIE_DEMO\component\work\PCIE_DEMO\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.

i ' Configuring INIT_COREABC_D (COREABC 3.6.100) = | B eS|

{ Parameters

‘ Program I Analysis|

»

Size Settings
Data Bus Width :

]
‘.

Mumber of APB Slots

APB Slot Size : |64k locations -

B
&

NNN%E;
e |l [ ][] ][a]]

Maximum Number of Instructions :
Z Register Size {Bits) : |Disabled

MNumber of IO Inputs :

Mumber of IO Flags :

Mumber of 10O Outputs :

Stack Size :

InitfConfig Address Width :

Memory and Interrupt

m

Instruction Store : [Hard {FPGA Logic Elements) ']
Instruction Store APB Access : |Mone __
Use Calibration MYM :
Internal Data/Stack Memory :
ALU Operations from Memary : |:|

APB Indirect Addressing : [

Supported Data Sources : IAmeu\atcr and Immediate v]

Interrupt Sugport : |Active LG -

ISR Address @ 1

Optional Instructions

AND, BITCLR, BITTST : ¥OR, CMP : []
OR., BITSET : ADD, 5UB, DEC, CMPLEQ : []
NG : SHL, ROL : [C] T
SHR, ROR : [] CALL, RETURN, RETISR :
PUSH, POP : [] APBWRT ACM : []
IOREAD : [] IOWRT :

MULT ¢ | Mot Implemented - i

[=]

Figure 24 - CoreABC Configuration

26

Revision 2



& Microsemi

Implementation

M2S/M2GL/060/090 Device Dual PCle without PERSTn

Figure 25 shows the implementation of PCle reset sequence for the M2S/M2GL060/090 devices without
PERSTn. The SERDES_IF_2 PERST_N signal is connected to the SERDES_IF_2 L2P2_ACTIVE
signal.

FIC_2

SERDES_INIT
P INTRO
A
IN_O (PCIE_O
CoreABC < -0 -0
IN_1 (PCIE_1)
l
L_PSEL \  APB MUX
PCIE 1_L2P2_ACTIVE
>
PCIE_1_LTSSM[5] Pulse
»  Shaping
CoreResetP 4 CoreConfigP PCIE_0_L2P2_ACTIVE
PCle Reset
PCIE_0_LTSSM[5] Detection
APB_RESET N
L A
PCIE_0_CORE_RESET_N 2 o PCIE 0_PERSTn
PCIE_1_CORE_RESET_N <
L
PHY_RESET_N SERDES_IF2 (PCle)
» PCIE_1_PERSTn

Figure 25 - M2S090/M2GL090 Device PCle Reset Generation without PERSTn
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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 is shown in Figure 26.

SERDES_INIT_O

[(TEVEST HaW—@ DevRsT N AFS_S_FRESET N

SOFD_SFLL_LOCK TAFB 5 AIK
FIC_2_AFS_W_FRESET_N SDF)_0_OORE RESET_Np—

RODEC 25 S0MHZ =0IFS_PHY_RESET N

AFE SOF_FEADY

— W REEET N MzF Hss_HRS FEADY

b FOE_0_L2F2_ACTIVE M2 FESET M

O_LTSENE SDFO_1_ODRE RESET N

p FOE_1_L2F2 ACTIVE
E-1TLTSSRE

PYPPYY
KEHEKK | KHKK

] ]

X

m
ol o A

®

T

x

AHB_1_MASTER

AHB_0_MASTER

G SR
|

Figure 26 » Top-Level Design
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Running the Design

For more information about setting up the board and the steps to run the design, refer to “Connecting the
Evaluation Kit to the Host PC” and “Running the Design” sections, in the UG0456: SmartFusion2 SoC
FPGA PCle Control Plane Demo User Guide.

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:
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
PERSTNn 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.

Notes:

1. The Laptop’s PCle adapter cards do not have PERSTn signal.

2. 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 specific motherboard configuration. If this occurs, the device
needs to be reset to be detected.

Conclusion

This application note describes the recommended implementation of 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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Appendix: Design and Programming Files

Download the design files from the Microsemi SoC Products Group website:
http://soc.microsemi.com/download/rsc/?f=m2s_m2gl_ac437_liberov11p6_df

The design file consists of Libero SoC Verilog project, SoftConsole software project, and programming
files (*.stp) 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.

Download the programming files from the Microsemi SoC Products Group website:
http://soc.microsemi.com/download/rsc/?f=m2s_m2gl_ac437 _liberov11p6_pf

The programming file consists of STAPL programming file (*.stp) for the SmartFusion2 Security
Evaluation Kit board and IGLOO2 Evaluation Kit board.
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List of Changes

The following table shows important changes made in this document for each revision.
Revision Changes Page
Revision 2 Updated the document for Libero SoC v11.6 software release (SAR 71573 and N/A
(November 2015) SAR 71968).
Revision 1 Initial release. N/A
(March 2015)
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