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Preface

About this document

This demo is for IGLOO®?2 field programmable gate array (FPGA) devices. It provides instructions on
how to use the corresponding reference design.

Intended Audience

The following designers use the IGLOO2 devices:
+ FPGA designers
+ System-level designers

References

Microsemi Publications

+ IGLOO2 FPGA High Speed Serial Interfaces User Guide

* Implementing PCle Control Plane Design - Libero SoC Flow Tutorial for IGLOO2 FPGA
+ IGLOO2 FPGA System Controller User Guide

See the following web page for a complete and up-to-date listing of IGLOO2 device documentation:
http://www.microsemi.com/products/fpga-soc/fpga/igloo2-fpga
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Introduction

The IGLOO2 FPGA devices integrate a fourth-generation flash-based FPGA' fabric and high-
performance communication interfaces on a single chip. The IGLOO2 high speed serial interface
(SERDES) provides a fully hardened PCI®express (PCle) endpoint (EP) implementation and.is compliant
with PCle Base Specification Revision 2.0 and 1.1. For more details, refer to the IGLOO2 FPGA High
Speed Serial Interfaces User Guide.

This demo shows how the embedded PCle feature of IGLOO2 FPGA devices can be used as a low
bandwidth control plane interface. This demo also demonstrates device serial number (DSN) feature
embedded in the IGLOO2 device. A sample design is provided«to access IGLOO2 PCle EP from Host
PC. This demo can run on both windows and RedHat Linux operating system (OS). A GUI installer, Host
PC drivers for windows OS and a Linux PCle application for Linux OS are provided for reading and
writing to the IGLOO2 PCle configuration and memory space.

Figure 1 shows the top-level block diagram of the PCle control plane demo. The demo design uses an
IGLOO2 PCle interface with a link width of x1 lane to-interface with.a-Host PC PCle Gen2 slot. The
CoreGPIO IP controls the LEDs and switches on the IGLOO2 Evaluation Kit board through the PCle
interface. The Host PC can also read and write to the IGLOO2 large SRAM (LSRAM). The Host PC can
also be interrupted by using the push button on the IGLOO2 Evaluation Kit board. The Host PC can read
the 128-bit DSN system service.

Host PC IGLOO2

p{ LEDs
CoreGPIO

Gul or Switches
nse POl | | cori ooy (K== evcon
Application p Endpoint (x1) |4 —

Button

i

System
Services

LSRAM

Figure 1 « PCle Control Plane Demo Top-Level Block Diagram

Revision 3 5


http://www.microsemi.com/index.php?option=com_docman&task=doc_download&gid=132011
http://www.microsemi.com/index.php?option=com_docman&task=doc_download&gid=132011

& Microsemi

IGLOO2 FPGA PCle Control Plane with Device Serial Number Demo

Design Requirements

Table 1+ Design Requirements

Design Requirements

Description

Hardware Requirements

IGLOO2 Evaluation Kit
12V adapter

* FlashPro4 programmer
* USB A to Mini-B cable

Rev C or later

Host PC or Laptop with an available PCle 2.0 Gen 1 or
Gen 2 compliant slot

64-bit Windows 7 OS or 64-bit Red Hat Linux OS (Kernel
Version: 2.6.18-308)

Express Card slot and PCle Express card adapter (for
Laptop only)

Software Requirements

Libero® System-on-Chip (SoC) for viewing the design |v11.4
files
FlashPro Programming Software vil.4

Host PC Drivers (provided along with the design files)

GUI executable (provided along with the design files)

Note: PCle Express card adapter is not supplied with the IGLOO2 Evaluation Kit

Demo Design

Introduction

The design files for this demao can be downloaded from the Microsemi® website:
http://soc.microsemi.com/download/rsc/?f=M2GL-PCIE-Control-Plane-DSN-11p4-DF

Design files include;
1. Libero project
Programming files

Source files

@ 0 R w N

Readme file

Host PC drivers and GUI executable for Windows OS
Host PC drivers and PCle application for Linux OS
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Figure 2 shows the top-level structure of the design files. For further details, refer to the readme.txt file.

<download folder>

L———M2GLiPCIe7ControliPlane7DSN7DF

Linux_ 64bit

Window 64bit

Libero Project

Programming File

Source Files

Readme. txt

Figure 2 » Demo Design Files Top-Level Structure

Demo Design Features

The demo design performs the tasks listed below:
« Displays PCle link enable/disable, negotiated link width, and the link speed.
+ Controls the status of LEDs on the IGLOO2 Evaluation Kit board
» Displays the position of DIP switches on IGLOO2 Evaluation Kit board
+ Enables read and write to LSRAM
» Accepts and displays interrupts from the push button on the IGLOO2 Evaluation Kit board
» Shows the IGLOO2 PCle configuration space
* Reads DSN

Demo Design Description
The demo design helps to access the IGLOO2 PCle EP from the Host PC.
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Figure 3 shows a detailed block diagram of the design implementation.

AHB Bus Matrix

4 A
HPMS
\
FIC_2 FIC_O
A
AHB
CoreSysServices
APB
| CoreAHBLSRAM || Logic to read DSN |
tAHB t LEDs
S CoreGPIO
| CoreAHB-Lite | -t Switches
Host PC AHB AHB APB
sY M S
e Root Serial Controller 0 CoreAHB
Linux PCle > erial Controller ore c APB3
Application Complex (x1) (PCle(x1) GEN 2) to APB3 HAPB ore

Push
IGLOO2 T PCle_lInterrupt | Buton

Figure 3 * PCle Control Plane Block Diagram

The PCle EP device receives commands from the Host PC through the GUI or Linux PCle application
and performs corresponding memory writes to the IGLOO2 fabric address space.

The SERDES_IF_0 is-configured for a'PCle 2.0, x1 link width with GEN2 speed. The PCle interface to
the fabric uses an AMBA high-speed bus (AHB). The AHB master interface of SERDESIF is enabled and
connected to the slaves CoreAHBLSRAM and CoreGPIO using CoreAHBLite, CoreAHBTOAPB, and
CoreAPB3 businterfaces.

SERDES_IF_0is initialized by HPMS which is configured by the System Builder.

CoreSysServices Soft. IP provides a user interface and AHB-Lite master interface to access the DSN
System Service. This System Service fetches the 128-bit DSN. The DSN is unique to every device that is
set during ‘manufacturing. A simple Verilog logic is implemented to read the DSN using
CoreSysServices IP and write the same to LSRAM.

For more details on System Services refer to the IGLOO2 FPGA System Controller User Guide.

The AXI master windows of the SERDESIF PCle provide address translation for accessing one address
space from another address space as the PCle address is different from the IGLOO2 AHB bus matrix
address space. The AXI master window 0 is enabled and configured to translate the BARO memory
address space to the CoreGPIO address space to control the LEDs and DIP switches.

The AXI master window 1 is enabled and configured to translate the BAR1 memory address space to the
CoreAHBLSRAM address space to perform read and write from PCle.

The IGLOO2 PCle BARO and BAR1 are configured in 32-bit mode.
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CoreGPIO is enabled and configured as below:
* GPIO_OUT [8] connected to user logic to read the DSN
*  GPIO_OUT [7:0] connected LEDs
* GPIO_IN[4] indicates that the device serial number is available in LSRAM to display
*  GPIO_IN [3:0] connected to DIP switches

The PCle interrupt line is connected to the SW4 push button on the IGLOO2 Evaluation Kit board. The
FPGA clocks are configured to run the FPGA fabric at 50 MHz and HPMS at 100 MHz.

Simulating the Design

The design supports the BFM_PCle simulation level to communicate with the SERDESIF block through
the master AXI bus interface. Although no serial communication actually goes through the SERDESIF
block, this scenario allows to validate the fabric interface connections. The SERDESIF_0 user.bfm file
under the <Libero project>/simulation folder contains the BFM commands to verify the read or write
access to CoreGPIO and CoreAHBLSRAM.

BFM commands added in the SERDESIF 0 user.bfm file do the following:
*  Write to GPIO_OUT[7:0]
*  Write to LSRAM
* Read-check from LSRAM

To run the simulation, double-click Simulate under Verify Pre-Synthesized Design in the Design Flow
window of Libero project. ModelSim runs the design for about 290 us. The ModelSim transcript window
displays the BFM commands and the BFM simulation completed with no errors, as shown in Figure 4.

File Edit View Bookmarks Window Help

BEM

Time:

Time:

Data Read 20000004 37654321 MASK:L £f at 293150.010000ns
Data Read 20000008 %9abcdefl at 293550.010000ns

38:peadeheck w 2000000c Ofedcba?® at 293650 ns

Data Read 20000008 9abcdefl MASK:f:
Data Read 2000000c Ofedcba¥ at 294350.010000n3
:3%:return

BFM:
SFM:

Data Read 2000000c Ofedcbad MASK:L. ff at 294750.010000n3

#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
# Time:
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
# Data Read 20000010 Omoxoookx at 29

Time: 290850010.0ps! Instance: testbench.PCIe Demc_top (.CORERHBLSRAM 0.CHTOLSRAMOL.genblkl.CHTOLSEAM1OL.CHTOLSRAMiOL j
** Warning: Port A Write to and Port B Read from the same address at thepssime time. Read data from conflicting address is unknown
Time: 290850010.0ps! Instance: testbench.PCIe Demc_top 0.CORERHBLSRAM 0.CHTOLSRAMOL.genblkl.CHTOLSEAMcoOL.CHTOLSRAMiOL

BFM: Data Write 20000004 87654321

BFM:35:readcheck w 20000000 12345678 at 291250 nd

** Warning: Port A Write to and Port B Read ffom the sSameraddress at the same time. Read data from conflicting address is unknown
Time: 291250010.0ps! Instance: testbench.PCIe Demc_tof O.CCRERHBLSRAM 0.CHTOLSRAMOL.genblkl.CHTOLSEAMIoI.CHTOLSRAMiOL

** Warning: Port A Write to and Port B Read from the same ‘@ddress at the same time. Read data from conflicting address is unknown
Time: 291250010.0ps! Instance: testbench.PCIe Demo top 0.CORERHBLSRAM 0.CHTOLSRAMOL.genblkl.CHTOLSEAMIOL.CHTOLSRAMiOL

** Warning: Port A Write to and Port B Read from the same/address at the same time. Read data from conflicting address is unknown
Time: 291250010.0ps! Instance: tegtbench.PCle Demo tope(.CORERHBLSRAM 0.CHTOLSRAMOL.genblkl.CHTOLSEAM1OL.CHTOLSRAMiOL

** Warning: Port A Write to and Port B Read from the same address at the same time. Read data from conflicting address is unknown
Time: 291250010.0ps! Instance:gqtestbench.PCIe Demc_top 0.CORERHBLSRAM 0.CHTOLSRAMOL.genblkl.CHTOLSEAMcoOL.CHTOLSRAMiOL

BFM: Data Write 20000008 Sabcdefl

*% Warning: Port A Write to and"Port B Bead from the same address at the same time. Read data from conflicting addreas is unknown
291650010.0ps! Inatance: testbench.PCIe Demo_top 0.COREAHELSRAM 0.CHTOLSRAMOl.genblkl.CHTOLSRAMIoI.CHTOL3SRAMiOi

*% Warning: Port A Write to and Port B Bead from the same address at the same time. Read data from conflicting addreas is unknown
291650010.0ps! Instance: testbench.ECIe_Demo_top 0.COREAHELSRAM 0.CHTOLSRAMOl.genblkl.CHTOLSRAMIOL.CHTOL3SRAMiOi

*% Warning: Port A Write to and Pert B Bead)from the same address at the same time. Read data from conflicting addreas is unknown
291650010.0ps!, Instance: Gesthench.FCIe \Demo_top 0.COREAHELSRAM 0.CHTOLSRAMOl.genblkl.CHTOLSRAM1OL.CHTOL3SRAMiOi

*% WarningipPort L Write to and Part B Bead from the same address at the same time. Read data from conflicting addreass is unknown
Time; 291650010.0ps! ‘Instance: gestbench.PCIe_Demo_top 0.COREAHELSRAM 0.CHTOLSRAMOl.genblkl.CHTOLSRAMoOl.CHTOLSRAMiOL

BEM: Data Write 2000000cC0fedeb@d

BEM:36: readcheck w 20000004°87654321 at 292050 na

BEM: Data Read 20000000 12345678 MASK:
SEM:ybata Read 20000004 37654321 at 292750.010000ns
BEMz3T:readcheck w 20000008 9abcdefl at 292850 ns
BFM:
SFM:
BFM:
BEM:
SFM:

£f at 292350.010000ns

ff at 293950.010000ns

-010000na

#
# SERDESIF_0 BFM 3imulation Complete - 20 Instructions - NO ERRCOR3

Figure 4 - SERDES BFM Simulation

Revision 3 9



& Microsemi

IGLOO2 FPGA PCle Control Plane with Device Serial Number Demo

Figure 5 shows the waveform window with GPIO_OUT signals.

@02 o ME||SEEERN|| Ytes H wotRBaci gy tatital

|2-3-92-9]

CEMET Y
LETe % Lk

284349902463 fs to 2018464836 | /testbench/SYSCLK

Figure 5 » Simulation Result with GPIO_OUT Signals

Setting Up the Demo Design

The following steps describe how to setup the demo:

1. Connect the FlashPro4 programmer to the J5 connector of the IGLOO2 FPGA Evaluation Kit
board.

2. Connect the jumpers onthe IGLOO2 FPGA Evaluation Kit board as shown in Table 2.

CAUTION: While making the jumper connections, the power supply switch SW7 on the board
should be in OFF position:

Table 2 « IGLOO2 FPGA Evaluation Kit Jumper Settings

Jumper Pin (from) Pin (to) Comments
J22 1 2 Default
J23 1 2 Default
J24 1 2 Default
J8 1 2 Default
J3 1 2 Default

3. Connect the power supply to the J6 connector.

Board Setup

Snapshots of the IGLOO2 Evaluation Kit board with the complete set up is given in the "Appendix 1:
IGLOO2 Evaluation Kit Board" on page 39.

10
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Programming the IGLOO2 Board

1. Download the demo design from:
http://soc.microsemi.com/download/rsc/?f=M2GL-PCIE-Control-Plane-DSN-11p4-DF
Switch ON the SW7 power supply switch.
Launch the FlashPro software.
Click New Project.

ok ownN

In the New Project window, type the project name as PCle_Control_Plane.

File Edit View Tools Programmers Configuration Customize Help

DEH|? EE=CIEEIEY e |
Configure Device
= =» [ e
FNEW Project ﬂ

Project Mame:
PCle_Control_Plane

Project Location:
C:\Users'swapna, onteddhu\Desktc
Programming mode
l @ Single device!

() Chain

0

[ Help ] [ DK4] [ Cancel

L=x

A K% Al A Errors Warnings A Info

Ready Mo project loaded

Figure 6 * FlashPro New Project

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

8. Click OK to save the project.

9. Click Configure Device on the FlashPro GUI.

10. Click Browse and navigate to the location where the pcIe Demo top.stp file is located and
select the file. The default location is:
<download_folder>\M2GL_PCIE_Control_Plane_DSN_DF\programming_file\.
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11. Click Open. The required programming file is selected and is ready to be programmed in the

device.

e _—— - = b
FlashPro - [PCle_Control_Plane] * =
2 [ Control Flarc] - . i
Eile Edit View Tools Programmers Configuration Customize Help
DS M| ? ) SREF- B MR CE R 82
MNew Praject ﬁ
Open Project Dﬂ

x| Programming file -
N |

PCIe_Demo_top.stp

STAPL_VERSICH JESD71 - Mode: () Basic (@ Advanced
IDCODE 0F2031CF Actian

Z| |TDMASK OFFFFFFF
2| |pEszen DCIe_Demo_top PROGRAM - B
Z| |CHECKSTM D7aS
5| |szcvmTTY Disable =
E| |arc_vEasTon z
8| |sinsic 00000000 L4
5 [MAX FREQ 10000000 -
g 4| I »
3
a
5 -
= =
= programmer '75662' : FlashPro4 -
o Created new project 'C:\Users\swapna.onteddhu\Desktop\FCIe_Control Flans\PCIe Control Plane.pro'

STAPL file 'D:\M2GL_FCIE_CD:]tIul_Pla:]E_DSN_DF\PIUgIa.mTing File\PCIe_Demu_tup.st,p' has been loaded successfully. |

DESIGN : PCIe Demo top; CHECKSUM : D7AS; ALG VERSION :4@ ‘ |

All 4 Errors A Warnings A Info

Ready D:\M2GL_PCIE_Centrol_Plane_DSN_DF\Programming File\PCle_Demo_top.stp SINGLE

Figure 7 * FlashPro Project Configured
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12. Click PROGRAM to start programming the device. Wait until you get a message indicating that
the PROGRAM PASSED.

-
[ FlashPro - [PCle_Contral_Plane] * P~ - - = X
File Edit View Tools Programmers Configuration Customize Help

D E| 2 (B EE s s o 82

> PROGRAM ks r

* Programmer Programmer Port Pro F
Name Type Status Enabled
1| 75662 FAashProd ush 75662 (USB 2.0

x
B
=
£
5
)
E
E Refresh/Rescan for Programmers
=
£
x| programmer '75662' ~
4 programmer '75662' : EXPORT DSN[128] = 03e£aa010000cd5a0023000a00080021
programmer '75662' :
programmer '75662' : Finished: Tue Mar 25 14:43:37 2014 (Elapsed time @0:00:37)
programmer '75662' : Executing action |[PROGRAM PASSED.
o-o-o-0-0-o0 il
4 [ . Y G
All 4 Errors A Warnings A Info
Ready D:\M2GL_PCIE Control_Plane_DSWN_DF\Programming File\PCle_Demo_top.stp SINGLE

Figure 8 * FlashPro Program Passed

Connecting the Evaluation Kit Board to the Host PC

1. After successful programming, power OFF the IGLOO2 Evaluation Kit board and shut down the
Host PC.

2. Use the below steps to connect the CON1-PCle Edge Connector either to Host PC or laptop:

a. Connect the CON1-PCle Edge Connector to Host PC PCle Gen2 slot or Gen1 slot as
applicable. This tutorial.is designed to run in any PCle Gen2 compliant slot. If the Host PC does
not support the Gen2 compliant slot, the design switches to the Gen1 mode.

b. Connect the CON1-PCle Edge Connector to the laptop PCle slot using the express card
adapter. If you are using a laptop, the express card adapters typically support only Gen1 and the
design works on Gen1 mode.

Note: Host PC or laptop should be powered OFF while inserting the PCle Edge Connector. If the system
is not powered OFF, the PCle device detection and selection of Gen1 or Gen2 do not occur
properly. It is recommended that the Host PC or laptop should be powered OFF during the PCle
card insertion.

Revision 3 13



& Microsemi

IGLOO2 FPGA PCle Control Plane with Device Serial Number Demo

3. Figure 9 shows the board setup for the Host PC in which IGLOO2 Evaluation Kit board is
connected to the Host PC PCle slot. To connect the IGLOO2 Evaluation Kit board to the laptop
using Express card adapter, refer to the "Appendix 2: IGLOO2 Evaluation Kit Board Setup for
Laptop" on page 40.

}\ HOLVT 91X

< |
» [ |

i
"
w2 B R B

d u—‘.jw'm-\,ﬂ-‘

Figure 9 *«IGLOO2 Evaluation Kit Setup for Host PC

Running the Demo Design

This demo can run on both windows and RedHat Linux OS.

* To run the demo on Windows OS GUI, Jungo drivers are provided. Refer to "Running the Demo
Design on Windows" section on page 15.

* To run the demo on Linux OS; native RedHat Linux drivers and command line scripts are
provided. Refer to "Running the Demo Design on Linux" section on page 27
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Running the Demo Design on Windows

1. Switch ON the SW7 power supply switch.

2. Power on the Host PC and open the host PC Device Manager for PCle device as shown in

Figure 10. If the PCle device is not detected, power cycle the IGLOO2 Evaluation Kit board and
click scan for hardware changes in Device Manager.

File  Action View Help
@ m| L

4 = wi-donthus
> {8 Computer

:» -y Disk drives

- B Display adapters

> ¢4 DVD/CD-ROM drives

,.’3\5 Human Interface Devices

b g IDE ATA/ATAPI controllers

b & Keyboards

b B Mice and other pointing devices
» B Monitors

b ¥ Metwork adapters

7 PCI Device
Ports (COM & LPT)
b 2 Processors
b -% Sound, video and game controllers
b M System devices
b a Universal Serial Bus controllers

Figure 10 » Device Manager

Note: If the device is still not detected, check whether or not the BIOS version in Host PC is latest, and if

PCle is enabled in the Host PC BIOS.

If the Host PC has any other installed drivers (previous versions of Jungo drivers) for the IGLOO2
PCle device, uninstall them. To uninstall previous versions of Jungo drivers follow steps a and b.
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a. To uninstall previous Jungo drivers, go to device manager and right-click DEVICE and select
Uninstall as shown in Figure 11.

=1 Device Manager EI@

File Action ‘iew Help
e AR RERN ? N AN

4 =5 wi-techsuprt-02
.M Computer

b e Disk drives

- B Display adapters

b2 DVD/CD-ROM drives

b g IDE ATASATAR controllers
a- Jungo

EF DEVI~T

'-"_ Winl Update Driver Software...

= Keyhoar Disable

ji{ Mice an Uninstall

. Monitar

LAY Metwork Scan for hardware changes
N k.

o ? Parts (C Properties

. ]2} Pracessd

b -% Sound, video and garme controllers
d| Systern dewvices

- | Universal Serial Bus contrallers

Uninstalls the driver for the selected dewice,

Figure 11 « Device Uninstall

b. The DEVICE uninstall window is displayed as shown in Figure 12. Select Delete the driver
software for this device: After uninstalling previous Jungo drivers, make sure that the PCle
device is detected in the Device Manager window as shown in Figure 10.

Confirm Device Uninstall @

AoW DEVICE
)

Wwarning: Y'ou are about to uninstall thiz device from your system.

elete the diver software for this device.

(0] 3 ] | Cancel

Figure 12 + Confirm Device Uninstall
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Drivers Installation
The PCle demo uses a driver framework provided by Jungo WinDriverPro. To install the PCle drivers on
Host PC for IGLOO2 Evaluation Kit, use the following steps:
1. Extract the PCle_Demo.rar to C:\ drive. The PCle_Demo.rar is located in the provided design
files:
— M2GL_PCIE_Control_Plane_DSN_DF\Windows_64bit\Drivers\PCle_Demo.rar
Note: Installing these drivers require Host PC administration rights.
2. Run the batch file C:\PCle_Demo\Driverinstall\dJungo_KP_install.bat
3. Click Install if the window is displayed as shown in Figure 13.

[+Z] Windows Security ﬁ

Would you like to install this device software?

-~ Mame: Junge Jungo
&' Publisher: Jungo LTD

[7]  Always trust software from "Jungo LTD". Install ] f Don'tlnstall. {

':j;" You should only install driver software from publishers you trust. How€an |
decide which device software is safe to install?

Figure 13 » Jungo Driver Installation
Note: If the installation is not in progress; right=click on the command prompt and select Run as
administrator. Run the batch file C:\PCle_Demo\Driverinstall\Jungo_KP_install.bat from
command prompt.
4. Click Install this driver software anyway if the window appears as shown in Figure 14.

154 Windows Security @

@J Windows can't verify the publisher of this driver software

= Don't install this driver software
Yeu should check your manufacturer's website for updated driver software
for your device,

= Install this driver software anyway
Only install driver software obtained from your manufacturer's website or
disc. Unsigned software from other scurces may harm your computer or steal
informaticn.

(v) Seedetails

Figure 14 « Windows Security
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PCle Demo GUI Installation

IGLOO2 PCle demo GUI is a simple GUI that runs on the Host PC to communicate with the IGLOO2
PCle EP device. The GUI provides the PCle link status, driver information, and demo controls. The GUI
invokes the PCle driver installed on the Host PC and provides commands to the driver according to the
user selection.

Use the following steps to install the GUI:

1. Extract the PCle_Demo_GUI_Installer.rar from the provided design files:
M2GL_PCIE_Control_Plane_DSN_DF\Windows_64bit\GUI.

2. Double-click setup.exe in the provided GUI installation (PCle_Demo_GUI_Installer\setup.exe).
Apply default options as shown in Figure 15.

- e — - alr
L PCle Demo — =] -

Destination Directory
Select the primary inztallation directon.

All zoftware will be installed in the following locations. To install software ko a
different lozations, click the Browse button and select another directon,

Diirectony for PCle Demo

|C:"-.F‘n:|g|am Fileg"PCle Demo®, | [ Browse... ]

Directony for Mational Instruments products

|C:"-.F‘n:|g|am FilesMational Instruments®, | [ Browse. . ]

<< Back ][ Meut = ] [ LCancel ]

Figure 15 » GUI Installation
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3. Click Next to complete the installation. After successful installation, the following window is
displayed:

# S

L SmartFusion2_PCle -

Inztallation Complete

The installer has finished updating the system.

<< Back Meut =

e A

Figure 16 * Sucessful GUI Installation

4. Restart the.Host PC.
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Running the PCle GUI
1. Check the Host PC Device Manager for the drivers. If the device is not detected, power cycle the
IGLOO2 Evaluation Kit board and click scan for hardware changes in Device Manager. Make
sure that the board is switched ON.

& "

sy Device Manager NN X

File Action View Help
@ | 5| i
4 ey wi-donthus

-8 Computer
:> = Disk drives
..Ml Display adapters
> 3 DVD/CD-ROM drives
L’iﬁ Human Interface Devices
g IDE ATASATAPI controllers
A--l_-_lf Jungo
~..&¥ DEVICE
e l.-"‘ WinDriver
= Keyboards

E!, Mice and other pointing devices
| Monitors

-EF Network adapters

JF Ports (COM & LPT)

) Processors

-%| Sound, video and game controllers

» Ml System devices
- i Univerzal 5erial Bus controllers

.,

Figure 17 * Device Manager - PCle Device Detection

Note: If awarning symbol is displayed on the DEVICE or WinDriver icons in the Device Manager,
uninstall them and start from step1 of "Drivers Installation" on page 17.
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2. Invoke the GUI from ALL Programs > PCleDemo > PCle Demo GUI. The GUI is displayed as
shown in Figure 18.

= PCle Demo Ver_ =T
& Microsemi PCle Demo

Tue, Mar 25, 2014 2:49:02 PM Link Wiclth: A Gen 1 Rate | 2.5G L"‘l
-

Diba,_ShAC_FIC

N
@ ,
() .
A EXIT
PCle Link

Figure 18 » PCle Demo GUI
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3. Click Connect at the top-right corner of the GUI. The messages are displayed on the GUI as
shown in Figure 19.

Q Microsemi PCle Demo

Tue, Mar 25, 2014 12:03:25 PM Link Width: | 1x Gen i Rate | 55 Board IGLOOZ Eval

-
Found 1 matching device [ Vendor ID 0x11AA, Device ID|

POAA

- . 1. Vendor ID: 0x11AA, Device ID: Ox11AA
Location: Bus 0x4, Slot 0x0, Function 0x0

Memory range [BAR 0]: base 0xF7@B0000, size 8x100000

Memory range [BAR 1]: base 0xF7D00B0O, Sizé 0x10000
Interrupt: IRQ 9

Interrupt Options (supported interrupts):

°

PCle Link

Figure 19 * Version Information

Note: If the Host PC does not support GEN2 slot, then this design will run at GEN1 speed.

22 Revision 3



& Microsemi

IGLOO2 FPGA PCle Control Plane with Device Serial Number - Libero SoC v11.4 - Demo Guide

4. Clicking Demo Controls in the GUI displays the LEDs options and DIP switch status as shown in
Figure 20.

C Microsemi PCle Demo

Tue, Mar 25, 2014 12:03:02 PM Link Width: | 1x Gen| 2 Rate| 56 | Board|IGLOOZ Eval El Ldb-l

sy «

Security

OW OM ON ON
OFF OFF OFF OFF
~l Switch Madule

Interrupt Counter™

Enable Interrupt Session ]

Clear/Disable Interrupts

Start LED ON/COFF Waik_]

LERRRERD

Stop LED QINYOFF A&l

*MOTE: PRESS APPROPRIATE PUSH BUTFQM SWITCH TO TOGGLE THE INTERRUPT COUNTER

o /I, EXIT
PCle Link

Figure 20 » Demo Controls

5. Click LEDs on GUI to ON/OFF the LEDs on the IGLOO2 Evaluation Kit board.

6. Click Start LED ON/OFF Walk to blink the LEDs on IGLOO2 Evaluation Kit board.
7. Click Stop LED ON/OFF Walk to stop the LEDs blinking.
8

. Change the DIP switch positions on the IGLOO2 Evaluation Kit board (SW5) and observe the
similar position of switches in GUI SWITCH MODULE.

9. Click Enable Interrupt Session to enable the PCle interrupt.
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10. Press the push button SW4 on the IGLOO2 Evaluation Kit board and observe interrupt count on

the Interrupt Counter field in GUI as shown in Figure 21.

Q Microsemi PCle Demo

Tue, Mar 25, 2014 12:03:48 PM Link Width: | 1x Gen i Rate | 55 Board IGLOOZ Eval

Interrupt Counter™

OM ON  ON
9 o

I |

Enable Interrupt Session & o aer

Switch Madule

Demo Controls *

Clear/Disable Interru.ptsj

Start LED ON/OFF Walk

—_—

J—
R
J—
J—
J—
J—
J—
J—

Stop LED QINYOFF A&l

*MOTE: PRESS APPROPRIATE PUSH BUTFQM SWITCH TO TOGGLE THE INTERRUPT COUNTER

°

PCle Link

Figure 21 ¢ Interrupt Counter

11. Click Clear/Disable Interrupts to clear and disable the PCle interrupts.
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12. Click Config Space to read details about the PCle configuration space. Figure 22 shows the

PCle configuration space.

Tue, Mar 25, 2014 12:02:30 PM

Sy «

Security

e
-

PCle Link

PCle Demo

Link Width: | 1x Gen 2

Rate | 5G | Board |IGLOOZ Eval

Data
Oxllzza
Oxllnn
0x40&
0xl0
Ox0

Q20
0x0D
0xl0
0x0D
Ox0

0x0D
OxF7C00000
OxF7D00000
Ox0

Q20
0x0D
0x0

0x0D
Oxllzza
Ox0
Ox0

[ A xt

Description

Vendor ID

Device ID

Command

Status

Revision ID & Claass Code
Subk Class Code

Basgse Class Code
Cache Line Size
Latency Timex

Header Type

Built—in Self\Tast
Bzse Address

Base hddress

Bzse RAddress

Base Rddress

Bage Rddress

Base Address §
CardBus CIS Pointer
Sub-system WVendor ID
Sub-system Dewvice ID
Expansion BOM Base Address

Figure 22 » Configuration Space

13. Click PCle R/W to perform read and writes to LSRAM memory through BAR1 space. Figure 23

shows the PCle R/W window. Enter Address between 0x0000 to Ox7FFC.
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14. Enter Data. The data field accepts a 32-bit hexadecimal value.

-
L PCle Demo Ver 11.8

& Microsemi

Tue, Mar 25, 2014 12:02:08 PM

e

l..l
L

PCle Link

Link Width:

PCle Demo

1x Gen| 2 Rate | 5G Board IGLOOZ Eval

BAR 1 Memory Range

Address H 100

Data § FoFoFoFD

Read ] Write ]

@ o

1GLOO

[+] Lesy

Figure 23 * Perform Read and Write to LSRAM Using PCle
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15. Click the Security tab and click Read to read the DSN. Figure 24 shows Security window.

< Microsemi PCle Demo

Tue, Mar 25, 2014 12:00:17 PM Link Width: | 1x | Gen| 2 Rate| 56 | Board IGLOO2 Eval [+] LCP]

PCle Link Info

Device Serial Mumber

03E8AAD1I0000CDSAD0230004A00080021

Config 5 [
)

PCle R/W
.

PCle Link

Figure 24 » Reading Device Serial Number

16. Click Exit to quit the demo:

Running the Demo Design on Linux
1. Switch ON the power supply switch on the IGLOO2 Evaluation Kit board.
2. Switch ON the Red Hat Linux Host PC.
3. Red Hat Linux Kernel detects the IGLOO2 PCle end point as Actel Device.
4. On Linux Command Prompt Use 1spci command to display the PCle info.

# 1lspci
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@) Applications  Places System %@Q @

(=] root@localhost:/home

File Edit View Terminal Tabs Help
[root@localhost home]# lspci
00:08.0 Host bridge: Intel Corporation 4 Series Chipset DRAM Controller (rev 03)
08:01.0 PCI bridge: Intel Corporation 4 Series Chipset PCI Express Root Port (rev 083)
008:02 VGA compatible controller: Intel Corporation 4 Series Chipset Integrated Graphics Controller (rev 03)
008:02 Display controller: Intel Corporation 4 Series Chipset Integrated Graphics Controller (rev 83)
08:1b Audio device: Intel Corporation N1@/ICH 7 Family High Definition Audio Controller (rev 01)
68:1c.® PCI bridge: Intel Corporation N18/ICH 7 Family PCI Express Port 1 (rev 01)
08:1d USB controller: Intel Corporation N18/ICH 7 Family USB UHCI Controller #1 (rev 01)
08:1d USB controller: Intel Corporation N18/ICH 7 Family USB UHCI Controller #2 (rewv 01)
08:1d USB controller: Intel Corporation N18/ICH 7 Family USB UHCI Controller #3 (rev 01)
00:1d USB controller: Intel Corporation N18/ICH 7 Family USB UHCI Controller #4 (rev 01)
00:1d.7 USB controller: Intel Corporation N10/ICH 7 Family USB2Z EHCI Controller (rev 01)
08:1e.0 PCI bridge: Intel Corporation 82801 PCI Bridge (rev el)
00:1f.0 ISA bridge: Intel Corporation 82801GEB/GR (ICH7 Family) LPC Interface Bridge (rev 81)
0@:1f.1 IDE interface: Intel Corporation 82801G (ICH7 Family) IDE Controller (rev 01)
08:1f.2 IDE interface: Intel Corporation N1@/ICH7 Family SATA Controller [IDE mode] (rev 81)
:17.3 SMBus: Intel C ion N18/ICH 7 Family SMBus Controller (rev 01)
02:00.0 Ethernet controller: Broadcom Corporation NetLink BCM57780 Gigabit Ethernet PCIe (rev 01)
[root@localhost home]# D

NHFIONWNHEO @

() 6:06rM Q)

EEmE

[a [ root@Ilocalhost:/home ][ @ Prasad, Edara - Outlook Web App - Mozilla Firefox

Figure 25 « PCle Device Detection

Drivers Installation

Enter the following commands in the Linux command prompt to install the PCle drivers:

1. Create the igl2 directory under home/.
# mkdir /home/igl2

2. Bring the M2GL_PCIE_Control_Plane_DSN_DF/ design files folder under /home/igl2 directory,

which contains the Linux PCle device driver files and Linux PCle application utility files.

3. Copy the Linux PCle Device Driver file (PCTe Driver.zip) from
M2GL_PCIE_Control_Plane.DSN_DF/ design files folder.

# cp -rf

/home/igl2/M2GL_PCIE_Control Plane DSN_DF/Linux_64bit/Drivers/PCIe_Driver.zip

/home/igl2
# unzip PCILé Driver.zip
4. /home/igl2directory must contain PCle_Driver/ inc/ folders.
Execute 1s command fo display the contents of /home/igl2 directory.
# 1s
5. Change to inc/ directory.
#cd /home/igl2/inc
6.-Edit the board.h file for IGLOO2 Evaluation Kit.
#vi board.h
#define IGL2
#undef SF2
7. To save the selected file, perform [ :wq]
8. To change the directory, use the following command:
#cd /home/igl2/PCIe Driver

9. To compile the Linux PCle device driver code, execute make command on Linux Command

Prompt.
#make clean [To clean any *.o, *.ko files]

#make

10. The kernel module, pci chr drv ctrlpln.ko creates in the same directory.
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11. To insert the Linux PCle device driver as a module, execute insmod command on Linux
Command Prompt.

#insmod pci chr drv ctrlpln.ko

Root Privileges are required to execute this command.

@ Applications Places System @@@g@ l\'u_) 543 pM Q)

= root@localhost:/home/igl2/inc =l

File Edit View Terminal Tabs Help

T =
* SF2 : SmartFusion2 Board, IGL2: IGLO02 Board

* #define SF2, if the hardware board is SmartFusion2

* #define IGL2, if the hardware board is IGL002

=

#define IGL2

#undef SF2

el o
root@localhost:/home/igizine /@ outiook web App - Mozilla Firefox 8

Figure 26 + Edit board.h File

@ Applications  Places  System %@@g@ l<=) 607 pm Q)
= =

root@localhost:/home/igl2/PCle_Driver =ax

FEile Edit View Terminal Tabs Help

[root@localhost PCIe Driverl# pwd =
/home/ig12/PCIe_Driver
[root@localhost PCIe Driver]# 1s
Makefile pci_chr drv_ctriplg
[root@localhost PCIe_Drive
make -C /lib/modules/2.6.18-308.e15/build SUBDIRS=/home/igl2/PCIe Driver modules
make[1]: Entering directory "/usr/src/kernels/2.6.18-308.e15-x86_64"

CC [M] /home/igl2/PCIe Driver/pci chr drv_ctripln.o

Building modules, stage 2.

MODPOST

cc /home/igl2/PCIe_Driver/pci_chr_drv_ctripln.mod.o

LD [M] /home/igl2/PCIe Driver/pci chr drv_ctripln.ko
make[1]: Leaving directory ~/usr/src/kernels/2.6.18-308.e15-x86_64"
[root@localhost PCIe Driver]# 1s
Makefile Module.symvers pci_chr_drv_ctriplndko pel_chr_drv_etrlpln.mod.o
Module.markers pci_chr_drv ctripln.c pci chr drv ctripln.mod.c pci chr_drv ctripln.o
[root@localhost PCIe_Driver

= PCT-DEY

[root@localhost PCIe Driver]# qev/n

/dev/HS_PCI DE!

[root@localhost PCIe_Driver]# D

u
@

[a [ root@Ilocalhost:fhome/igi2/PCle_Driver l@ Prasad, Edara - Outlock Web App - Mozilla Firefox

Figure 27 + PCle Device Driver Installation

12. After successful Linux PCle device driver installation, check /dev/MS_PCI DEV got created by
using the following Linux command:

#1s/dev/MS_PCI_DEV

Note: /dev/MS PCI DEV interface is used to access the IGLOOZ2 PCle end point from Linux user
space.

Linux PCle Application Compilation and PCle Control Plane Ultility
Creation
1. Change to /home/igl2 directory.
# cd /home/igl2

2. Copy the Linux PCle application utility file (PcIe app.zip) from
M2GL_PCIE_Control_Plane_DSN_DF/ design files folder.

# cp -rf /home/igl2/M2GL_PCIE Control Plane DSN DF/Linux 64bit/UTIL/PCIe_ App.zip
/home/igl2

# unzip PCIe App.zip
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3. /home/igl2 directory must contain PCle_App/ folder along with 1ed blink.sh and

pcie config.sh scripts. Execute 1s command to display the contents in /home/igl2 directory.

# 1s

4. Compile the Linux user space application pcie appln ctrlpln.c in/home/igl2/PCle_App folder

by using gcc command.
# cd /home/igl2/PCIe App

# gcc -o pcie ctrlplane pcie appln ctrlpln.c

After successful compilation, Linux PCle application utility pcie ctrlplane createsinthe same

directory.

5. On Linux Command Prompt, run the pcie ctrlplane utility as:

#./pcie_ctrlplane
Help menu displays as shown in Figure 28.

@ Applications Places System %@@@
E

root@localhost:/homefigi2/PCle_App
Fle Edit View Terminal Tabs Help

[root@localhost PCIe Appl# pwd

/home/igl2/PCIe App

[root@localhost PCIe_Appl# ls

led_blink.sh pcie_appln_ctripln.c pcie config.sh pcie_ctriplane

[root@localhost PCIe_Appl# ./pcie_ctriplane

Description: LED Control [1], Led Data [0x0-8x0808080FF]
Example: ./pcie ctrlplane 1 0x000008FF

Description: SRAM _WRITE [2], Write[1], SRAM Data [@x8-OxFFFFFFFF], SRAM Offset[8x8-0x1FFF]
Example: ./pcie_ctrlplane 2 1 0x12345678 6x18

Description: SRAM READ [3], Read[0], SRAM Offset[8x0-0x1FFF]
Example : ./pcie ctriplane 3 @ ©x18

Description: Dip Switch Status [4]
Example: ./pcie_ctrlplane 4

Description: PCIe Device Info [5], Display PCIe Configuration Space/PCIe Device Detailed Info[l/2]

Example: ./pcie ctriplane 5 1

Description: PCIe Interrupt Control [6], Enable/(Clear/Disable)[1/0]
Example: ./pcie_ctrlplane 6 1

Description: PCIe Interrupt Count [7]
Example: ./pcie ctriplane 7

Description: Read Device Serial Number [8]
Example: ./pcie_ctrlplane 8

[root@localhost PCIe Appl# I

a:19pm Q)

D

[;] l root@localhost:/home/igi2/PCle_App ]

Figure 28 + Linux PCle Application Utility
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Execution of Linux PCle Control Plane Features

LED Control

LED1 to LEDS is controlled by writing data to IGLOO2 LED control registers.
#./pcie ctrlplane 1 0x000000FF [LED OFF]
#./pcie_ctrlplane 1 0x00000000 [LED ON]

@ applications Places system FEEVEH T ‘\‘q) s:48 Pm Q)
= root@localhost:/home/igiZ/PCle_App ==
File Edit View Terminal Tabs Help

[root@localhost PCIe Appl# ./pcie ctrlplane [

Description: LED Control [1], Led Data [0x@-0x800080FF]
Example: ./pcie_ctrlplane 1 8x080808FF

Description: SRAM WRITE [2], Write[1], SRAM Data [0x@-OxFFFFFFFF], SRAM OTTset[©x0-0x1FFF]
Example: ./pcie ctrlplane 2 1 0x12345678 0x10

Description: SRAM READ [3], Read[@], SRAM OTTset[0Ox8-®x1FFF]
Example : ./pcie_ctriplane 3 @ 0x10

Description: Dip Switch Status (4]
Example: ./pcie ctriplane 4

Description: PCIe Device Info [5]1, Display PCIe Configuration Space/PCIe Dewice Detailed Info[1/2]
Example: ./pcie ctriplane 5 1

Description: PCIe Interrupt Control [6], Enable/(Clear/Disable)[1/0]
Example: ./pcie ctrlplane 6 1

Description: PCIe Interrupt Count [7]
Example: ./pcie_ctrlplane 7

Description: Read Device Serial Number [8]
Example: ./pcie ctrlplane 8

[root@localhost PCIe Appl# ./pcie ctrilplane 1 ©x08
[root@localhost PCIe Appl# ./pcie ctriplane 1 @xFF
[root@localhost PCIe_Appl#

reot@localhost:fhome/igi2/PCle_App ) 2

Figure 29 * Linux Command - LED Control
led blink.sh, contains the shell script code to perform LED Walk ON where as Cctr1+cC kills the shell
script and LED Walk turns OFF.
#sh led blink.sh
Run the led_blink.sh shell script using sh command.
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SRAM Read/Write
32 KB SRAM is accessible for IGLOO2 Evaluation Kit.

#./pcie_ctrlplane 2 1 OxFFOOFF00 0x1000
#./pcie ctrlplane 3 0 0x1000 [SRAM READ]

[SRAM WRITE]

@ applications Places system @ EENE T

Fle Edit Wiew JTerminal Tabs Help
[root@localhost PCIe_Appl# ./pcie_ctrlplane

Description: LED Control [1], Led Data [0x8-8x808000FF]
Example: ./pcie_ctriplane 1 0x000000FF

Description: SRAM WRITE [2], Write[1], SRAM Data [0x8-0xFFFFFFFF], SRAM Offset[0x0-6x1FFF]
Example: ./pcie_ctriplane 2 1 0x12345678 0x10

Description: SRAM READ [3], Read[8], SRAM Offset[0x8-0x1FFF]
Example : ./pcie ctriplane 3 © 0x1@

Description: Dip Switch Status [4]
Example: ./pcle_ctriplane 4

Description: PCIe Device Info [5], Display PCIe Configuration Space/PCIe Device Detailed Info[1/2]
Example: ./pcle_ctriplane 5 1

Description: PCIe Interrupt Control [6], Enable/(Clear/Disable)[1/0]
Example: ./pcle_ctriplane 6 1

Description: PCIe Interrupt Count [7]
Example: ./pcie ctriplane 7

Description: Read Device Serial Number [81]
Example: ./pcie ctriplane 8

[root@localhost PCIe_Appl# ./pcie_ctrlplane 2 1 8x12345678 0x10
[root@localhost PCIe Appl# ./pcie ctrlplane 3 @ @xle

SF2 SRAM data Read : 0x12345678

[root@localhost PCIe_Appl# []

a:48 pM Q)

D

|- [ 8 root@localhost:mome/igiz/PCle_App ]

Figure 30 * Linux Command - SRAM Read/Write
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DIP Switch Status

Dip switch on IGLOO2 Evaluation Kit board consists of 4 electric switches to hold the device
configurations. Linux PCle utility reads the corresponding switches (ON/OFF) state.

#./pcie_ctrlplane 4 [DIP Switch Status]

Applications Places system Q@R EE S () saspm Q)
=

root@localhost:/home/igiz/PCle_App

Fle Edit View Terminal Tabs Help
[root@localhost PCIe Appl# ./pcie_ctriplane

D

Description: LED Control [1], Led Data [0x@-©x002000FF]
Example: ./pcie _ctriplane 1 0x000000FF

Description: SRAM_WRITE [2], Write[1]l, SRAM Data [@x@-OxFFFFFFFF], SRAM OTTset[0x0-0x1FFF]
Example: ./pcile_ctriplane 2 1 0x12345678 ©x10

Description: SRAM READ [3], Read[0], SRAM OTfset[0x0-0x1FFF]
Example : ./pcie ctriplane 3 @ ©x18

Description: Dip Switch Status [4]
Example: ./pcie ctrlplane 4

Description: PCIe Device Info [5], Display PCIe Configuration Space/PCIe Device Detailed Info[1/2]
Example: ./pcie ctrlplane 5 1

Description: PCIe Interrupt Control [6], Enable/(Clear/Disable)[1/0]
Example: ./pcie ctriplane 6 1

Description: PCIe Interrupt Count [71
Example: ./pcie_ctriplane 7

Description: Read Device Serial Number [8]
Example: ./pcie ctriplane 8

[root@localhost PCIe Appl# ./pcie ctriplane 4
DIP Switch Data Register Value : 8x10

SW1l : ON
SW2 : ON
SW3 : ON
SW4 : ON

[root@localhost PCIe Appl# []

[@]-[ B root@localhost-/homefigiz/PCle_App | 2

Figure 31 * Linux Command - DIP Switch
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PCle Configuration Space Display
PCle Configuration Space contains the PCle device data such as Vendor ID, Device ID, Base Address O.

Note: Root Privileges are required to execute this command.
#./pcie _ctrlplane 5 1 [Read PCIe Configuration Space]

@ ppplications  Places System BERDE T (=) saspm @)

root@localhost:/home/igiZ/PCle_App

File Edit View Terminal Tabs Help

Description: LED Control [1], Led Data [0x0-0x000000FF]
Example: ./pcie ctriplane 1 6x000000FF

D

Description: SRAM_WRITE [2], Write[1], SRAM Data [0x0-0xFFFFFFFF], SRAM Offset[0x8-0x1FFF]
Example: ./pcie ctriplane 2 1 8x12345678 0x10

Description: SRAM READ [3], Read[8], SRAM Offset[0x0-0x1FFF]
Example : ./pcie_ctrilplane 3 0 0x10

Description: Dip Switch Status [4]
Example: ./pcle ctrlplane 4

Description: PCIe Device Info [5], Display PCIe Configuration Space/PCIe Device Detailed Info[1/2]
Example: ./pcie_ctriplane 5 1

Description: PCIe Interrupt Control [6], Enable/(Clear/Disable)[1/0]
Example: ./pcie_ctriplane 6 1

Description: PCIe Interrupt Count [7]
Example: ./pcle ctriplane 7

Description: Read Device Serial Number [8]
Example: ./pcie_ctrilplane 8

[root@localhost PCIe App]# ./pcie ctriplane 5 1

Name Data Description
1.vib 0x1laa Vendor Id
2.DID Bx1laa Device ID
3.CMD 0x08406 Command
4.5T5 oxeele Status
5.RID_CLCD 0x8080 Revision ID & Class Code
6.5CC 0x00 Sub Class Code
7.BCC 0x00 Base Class Code
8.CALN ox1e Cache Line Size
9.LAT 0x00 Latency Timer
18.HDR 0x00 Header Type
11.BIST 0x00 Built-in Self Test
12.BADDRO@ 0xfe500000 Base Adress 0
13.BADDR1 0Oxfed4fO00Q Base Adress 1
14.BADDR2 0x00000000 Base Adress 2
15.BADDR3 0xB80080800 Base Adress 3
16.BADDR4 0x80000000 Base Adress 4
17.BADDR5 0x80080000 Base Adress 5
18.CIs 0x00000000 CardBus CIS Pointer
19.5VID 0xllaa Sub-system Vendor ID
20.5DID 0x00080 Sub-System Device ID
21.EROM 0x00000000 Expansion ROM Base Address =
22 .NEW_CAP 0x50 New Capabilities Pointer
23.INTLN 0x8b Interrupt Line
24 .INTPIN 0x@1 Interrupt Pin
25.MINGNT 0x00 Minimum Required Burst Period
26.MAXLAT 0x00 Maximum Latency
[root@localhost PCIe Appl# |:| =1
root@localhost: /home/igl2/PCle_App ] e

Figure 32 + Linux Command - PCle Configuration Space Display
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PCle Link Speed and Width
Root Privileges are required to execute this command.

#./pcie _ctrlplane 5 2 [Read PCIe Link Speed and Link Width]

@ Applications Places System @@@@@ \:) 8:52 PM Q)
= root@Ilocalhost:/home/igi2/PCle_App x
File Edit View Terminal Tabs Help

[root@localhost PCIe Appl# ./pcie ctriplane =

Description: LED Control [1], Led Data [Bx0-0x080080FF]
Example: ./pcie ctriplane 1 0x008008FF

Description: SRAM WRITE [2], Write[1], SRAM Data [@x@-0xFFFFFFFF], SRAM 0ffset[0x0-8x1FFF]
Example: ./pcie_ctriplane 2 1 0x12345678 8x10

Description: SRAM READ [3], Read[0@], SRAM Offset[0x@-0x1FFF]
Example : ./pcie ctriplane 3 © 0x18

Description: Dip Switch Status [4]
Example: ./pcie ctriplane 4

Description: PCIe Device Info [5], Display PCIe Configuration Space/PCIe Device Detalled Info[l1/2]
Example: ./pcie_ctriplane 5 1

Description: PCIe Interrupt Control [6], Enable/(Clear/Disable)[1/0]
Example: ./pcie ctriplane 6 1

Description: PCIe Interrupt Count [7]
Example: ./pcie_ctriplane 7

Description: Read Device Serial Number [8]
Example: ./pcie ctriplane 8

[root@localhost PCIe_Appl# ./pcie_ctriplane 5 ZD

[@|-[ @ root@locainost:homesgizirCle_app | & nGL2_screenshots] ]

Ll
)

Figure 33 * Linux Command - PCle Link Speed and Width
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.Appl\catmns Places System %@@g@ (e) 8:49 PM @l})

root@localhost:/home/igIZ/PCI

File Edit View Terminal Tabs Help
Interrupt: pin B routed te IRQ 58
Region 4: I/0 ports at ece@ [size=32]
Kernel driver in use: 1801 smbus
Kernel modules: 12c-ig801

D]

01:08.0 Nen-VGA unclassified device: Actel Device llaa
Subsystem: Actel Device 0000
Control: I/0- Mem+ BusMaster+ SpecCycle- MemWINV- VGASnoop- ParErr- Stepplng- SERR- FastB2B- D1SINTX+
Status: Cap+ 66MHz- UDF- FastB2B- ParErr- DEVSEL=fast >TAbort- <TAbort- <MAbort- >SERR- <PERR- INTx-
Latency: @, Cache Line 5ize: 64 bytes
Interrupt: pin A routed to IRQ 186
Region 0: Memory at fe500000 (32-bit, non-prefetchable) [size=1M]
Region 1: Memory at Te4f@eE@ (32-bit, non-prefetchable) [5ize=64K]
Capabilities: [508] MSI: Enable+ Count=1/1 Maskable- 64bit+
Address: 000000007Tee08000 Data: 406a
Capabilities: [78] Power Management version 3
Flags: PMECLk- DSI- D1- D2- AuxCurrent=emA PME(D+,D1-,D2-,D3hot+,D3cold-)
Status: DO NoSoftRst+ PME-Enable- DSel=0 DScale=0 PME-
Capabilities: [808] Express (v2) Endpoint, MSI @81
DevCap: MaxPayload 256 bytes, PhantFunc 8, Latency LO®s unlimited, L1 unlimited
ExtTag+ AttnBtn- AttnInd- PwrInd- RBE+ FLReset+
DevCtl: Report errors: Correctable- Non-Fatal+ Fatal+ Unsupported-
RlxdOrd+ ExtTag+ PhantFunc- AuxPwr- NoSnoop+ FLReset-
MaxPayload 128 bytes, MaxReadReq 512 bytes

DevSta: (g - lnco - Fata - UnsuppReq- AuxPwr- TransPend-
LnkCap: JPort #1, Speed 2.5GT/s, Width x4, JASPM L@s L1, Latency L0 <64ns, L1 <l6us

T Ty R -
LnkCtl: ASPM Disabled; RCB 64 bytes Disabled- Retrain- CommClk+
ExtSynch- ClockPM- AutWidDis- BWInt- AutBWInt-
Lnk5Sta: Speed 2.5GT/s, Width x1, TrErr- Train- SlotClk+ DLActive- BWMgmt- ABWMgmt -
DevCap2: Completion Timeou Range ABCD, TimeoutDis-
DevCtl2: Completion Timeou 50us to 50ms, TimeoutDis-
LnkCt12: Target Link Speed: 2.5GT/s, EnterCompliance- SpeedDis-, Selectable De-emphasis: -6dB
Transmit Margin: Normal Operating Range, EnterModifiedCompliance- ComplianceS05-
Compliance De-emphasis: -6dB
LnkSta2: Current De-emphasis Level: -3.5dB
Capabilities: [10@ v1] Virtual Channel
Caps: LPEVC=0 RefClk=100ns PATEntryBits=1
Arb: Fixed- WRR32- WRR64- WRR128-
ctri: ArbSelect=Fixed
Status: InProgress-
vce: Caps: PATOTTset=00 MaxTimeSlots=1 RejsSnoopTrans-
Arb: Fixed- WRR32- WRRG4- WRR128- TWRR128- WRR256-
ctri: Enable+ ID=8 ArbSelect=Fixed TC/VC=81
Status: NegoPending- InProgress-
Capabilities: [80@ v1] Advanced Error Reporting
UESta: DLP- SDES- TLP- FCP- CmpltTO- CmpltAbrt- UnxCmplt- RxOF- MaLfTLP- ECRC- UnsupReq- ACSViol-
UEMsk: DLP- SDES- TLP- FCP- CmpltTO- CmpltAbrt- UnxCmplt- RxOF- MalfTLP- ECRC- UnsupReq- ACSViol- =
UESwrt: DLP+ SDES+ TLP- FCP+ CmpltTO- CmpltAbrt- UnxCmplt- RxOF+ MalfTLP+ ECRC- UnsupReq- ACSViol-
CESta: RxErr- BadTLP- BadDLLP- Rollover- Timeout- NemFatalErr-
CEMsk: RxErr- BadTLP- BadDLLP- Rollover- Timeout- NonFatalErr+
AERCap: First Error Pointer: 00, GenCap+ CGenEn- ChkCap+ ChKEn-
Kernel driver in use: MS_PCI_DRIVER

Cﬂq

@ root@localhost: fhome/igi2/PCle_App ]

Figure 34 + Linux Command - PCle Link Speed and Width
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PCle Interrupt Control (Enable/Disable) and Interrupt Counter
IGLOO2 Evaluation Kit enable/disable the MSI interrupts by writing data to its PCle configuration space.

Interrupt counter holds the number of MSI interrupts got triggered by pressing the SW4 push button.
#. /pcie ctrlplane 6 0 [Disable Interrupts]
#. /pcie ctrlplane 6 1 [Enable Interrupts]
#. /pcie _ctrlplane 7 [Interrupt Counter Value]

@ Applications Places Systermn %@Q@@ ‘\e) 8:50 P Q)

File Edit View Terminal Tabs Help
[root@localhost PCIe_Appl# ./pcie ctriplane [

Description: LED Control [1], Led Data [Bx0-0x800808FF]
Example: ./pcle ctriplane 1 8x000000FF

Description: SRAM_WRITE [2], Write[l], SRAM Data [0x@-O0xFFFFFFFF], SRAM Offset[@x0-0x1FFF]
Example: ./pcie_ctriplane 2 1 8x12345678 0x10

Description: SRAM READ [3], Read[0], SRAM Offset[0x0-0x1FFF]
Example : ./pcle ctrlplame 3 @ 0x1@

Description: Dip Switch Status [4]
Example: ./pcie ctriplane 4

Description: PCIe Device Info [5], Display PCIe Configuration Space/PCIe Device Detailed Info[1/2]
Example: ./pcie_ctriplane 5 1

Description: PCIe Interrupt Control [6], Enable/(Clear/Disable)[1/0]
Example: ./pcle ctriplane 6 1

Description: PCIe Interrupt Count [7]
Example: ./pcie_ctriplane 7

Description: Read Device Serial Number [8]
Example: ./pcie ctriplane 8

[root@localhost PCIe_Appl# ./pcie_ctriplane 6 1
[root@localhost PCIe App]# ./pcie ctriplane
SF2 PCIe Interrupt Counter Value : @
[root@localhost PCIe_Appl# ./pcie ctriplane
SF2 PCIe Interrupt Counter Value : 5
[root@localhost PCIe Appl# ./pcie ctrlplane 6 @
[root@localhost PCIe App]# ./pcie ctriplane
SF2 PCIe Interrupt Counter Value : @
[root@localhost PCIe_Appl# |:|

~

-

~

|e@| [ & root@localhost: momefigiz/PCle_App ] @

Figure 35 * Linux Command - PCle Interrupt Control

Read Device Serial Number

IGLOO2 Evaluation Kit device serial number must be read by using the Linux PCle application utility
command.
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#. /pcie ctrlplane 8 [Read Device Serial Number]

@) Applications Places System %@Qg@ \[=}) 851PM Q)
= root@localhost:/home/igi2/PCle_App [l
Hle Edit View Terminal Tabs Help

[root@localhost PCIe Appl# ./pcie ctrlplane [+

Description: LED Control [1], Led Data [@x©-0x@00000FF]
Example: ./pcie_ctrlplane 1 8xB00BOGFF

Description: SRAM WRITE [2], Write[1], SRAM Data [0x0-8xFFFFFFFF], SRAM Offset[0x8-0x1FFF]
Example: ./pcie ctriplane 2 1 0x12345678 0x10

Description: SRAM_READ [3], Read[@], SRAM Offset[0x®-B8x1FFF]
Example : ./pcie_ctriplane 3 0 0x1@

Description: Dip Switch Status [4]
Example: ./pcie ctrlplane 4

Description: PCIe Device Info [5], Display PCIe Configuration Space/PCIe Device Detailed Info[1/2]
Example: ./fpcie ctriplane 5 1

Description: PCIe Interrupt Control [6], Enable/(Clear/Disable)[1/@]
Example: ./pcie_ctrlplane 6 1

Description: PCIe Interrupt Count [7]
Example: ./pcie ctriplane 7

Description: Read Device Serial Number [8]
Example: ./pcie_ctrlplane 8

[root@localhost PCIe Appl]# ./pcie ctriplane 8
Device Serial Number:@3ES8AAQ10000CD5A0023000A00140022
[root@localhost PCIe_Appl# D

root@localhost:/home/igl2/PCle_App ] e

Figure 36 * Linux Command - Read Device Serial Number

Conclusion

This demo describes how to access the PCle EP and display the device serial number feature of
IGLOO2 by implementing a low bandwidth control plane design with BFM simulation. This demo provides
a GUI for easy control of PCle EP.device through Jungo drivers for windows platform. This demo also
provides a Linux PCle application for easy control of PCle EP device through Linux PCle Device Driver.
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Appendix 1: IGLOO2 Evaluation Kit Board

Figure 1 shows IGLOO2 Evaluation Kit board.
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Figure 1 - IGLOO2 Evaluation Kit Board
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Appendix 2: IGLOO2 Evaluation Kit Board Setup for
Laptop

Figure 1 shows how to line up the IGLOO2 Evaluation Kit PCle connector with the adapter card slot.
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Figure 1 « Lining up the IGLOO2 Evaluation Kit Board

Note: The Notch (highlighted in red) does not go into the adapter card.

Revision 3 40



& Microsemi

IGLOO2 FPGA PCle Control Plane with Device Serial Number - Libero SoC v11.4 - Demo Guide

Figure 2 shows IGLOOQO2 Evaluation Kit PCle connector inserted into the PCle adapter card slot.

Catalyst

Enterpriaes, Ind
San Jow C
www,getcatolyst.com
PClaZEXP N
P/N 384-0152-003 REV ©
C ) 20042006

Figure 2 * Inserting the IGLOO2 Evaluation Kit PCle Connector
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Appendix 2: IGLOOZ2 Evaluation Kit Board Setup for Laptop

Figure 3 shows the PCle adapter card and the IGLOO2 Evaluation Kit connected to the laptop.

o

Figure 3 » IGLOO2 Evaluation Kit Connected to the Laptop
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A — List of Changes

The following table lists critical changes that were made in each revision of the chapter in the demo

guide.
Date Changes Page
Revision 3 Updated the design files links. NA
(August 2014)
Revision 2 Updated the document for Libero v11.4 software release (SAR 59586). NA
(July 2014)
Revision 1 Initial release. NA
(June 2014)
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B — Product Support

Microsemi SoC Products Group backs its products with various support services, including Customer
Service, Customer Technical Support Center, a website, electronic mail, and worldwide sales offices.
This appendix contains information about contacting Microsemi SoC Products Group and using these
support services.

Customer Service

Contact Customer Service for non-technical product support, such as product pricing, product upgrades,
update information, order status, and authorization.

From North America, call 800.262.1060
From the rest of the world, call 650.318.4460
Fax, from anywhere in the world, 408.643.6913

Customer Technical Support Center

Microsemi SoC Products Group staffs its Customer Technical Support Center with highly skilled
engineers who can help answer your hardware, software, and design questions about Microsemi SoC
Products. The Customer Technical Support Center spends a great deal of time creating application
notes, answers to common design cycle questions, documentation of known issues, and various FAQs.
So, before you contact us, please visit our online resources. lt'is very likely we have already answered
your questions.

Technical Support

Visit the Customer Support website (www.microsemi.com/soc/support/search/default.aspx) for more
information and support. Many answers available on the searchable web resource include diagrams,
illustrations, and links to other resources on the website.

Website

You can browse a variety of technical and non-technical information on the SoC home page, at
Www.microsemi.com/soc.

Contacting the Customer Technical Support Center

Highly skilled engineers staff the Technical Support Center. The Technical Support Center can be
contacted by email or through the Microsemi SoC Products Group website.

Email

You can communicate your technical questions to our email address and receive answers back by email,
fax, or phone. Also, if you have design problems, you can email your design files to receive assistance.
We constantly monitor the email account throughout the day. When sending your request to us, please
be sure to include your full name, company name, and your contact information for efficient processing of
your request.

The technical support email address is soc_tech@microsemi.com.
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My Cases

Microsemi SoC Products Group customers may submit and track technical cases online by going to My
Cases.

Outside the U.S.

Customers needing assistance outside the US time zones can either contact technical support via email
(soc_tech@microsemi.com) or contact a local sales office. Sales office listings can be found at
www.microsemi.com/soc/company/contact/default.aspx.

ITAR Technical Support

For technical support on RH and RT FPGAs that are regulated by International Traffic .in Arms
Regulations (ITAR), contact us via soc_tech_itar@microsemi.com. Alternatively, within My Cases, select
Yes in the ITAR drop-down list. For a complete list of ITAR-regulated Microsemi-FPGAs, visit the ITAR
web page.
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Microsemi Corporation (Nasdaq: MSCC) offers a comprehensive portfolio of semiconductor
and system solutions for communications, defense and security, aerospace, and industrial
markets. Products include high-performance and radiation-hardened analog mixed-signal
integrated circuits, FPGAs, SoCs, and ASICs; power management products; timing and
synchronization devices and precise time solutions, setting the world's standard for time; voice

Micmsemi processing devices; RF solutions; discrete components; security technologies and scalable
° anti-tamper products; Power-over-Ethernet ICs and midspans; as well as custom design
Microsemi Corporate Headquarters iliti n rvices. Microsemi is h r in Aliso Viej lif. and h
On Enterprise. Aliso Visjo CA 92656 USA capab.tes and services crose s headquartered _ SO _ejo, Calif. and has
Within the USA: +1 (800) 713-4113 approximately 3,400 employees globally. Learn more at www.microsemi.com.

Outside the USA: +1 (949) 380-6100

Sales: +1 (949) 380-6136 ] ] ] ] ] ] ] ]
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