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Preface

About this document

This demo is for SmartFusion®2 system-on-chip (SoC) field programmable gate array (FPGA) and
IGLOO®2 FPGA devices. It provides instructions on how to use the corresponding reference design.

Intended Audience

SmartFusion2 and IGLOO2 devices are used by:
+ FPGA designers
+ Embedded designers
» System-level designers

References

Microsemi Publications

UGO0331: SmartFusion2 Microcontroller Subsystem User Guide

UG0447: SmartFusion2 and IGLOOZ2 FPGA High Speed Serial Interfaces User Guide
UG0456: SmartFusion2 SoC FPGA PCle Control Plane Demo User Guide

TU0509: IGOO2 FPGA PCle Control Plane Design Libéro SoC Flow Tutorial

Refer to the following web page for a complete and up-to-date listing of SmartFusion2 device
documentation: http://www.microsemi.com/products/fpga-soc/soc-fpga/smartfusion2

Refer to the following web page for.a complete and up-to-date listing of IGLOO2 device documentation:
http://www.microsemi.com/products/foga-soc/fpga/igloo2-fpga
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SmartFusion2 and IGLOO2 PCle Data Plane Demo
using 2 Channel Fabric DMA

Introduction

This demo highlights the high-speed data transfer, the capability of SmartFusion2 and IGLOO2 devices
through the PCle interface. To achieve the high-speed data transfers, an advanced extensible interface
(AXI) based direct memory access (DMA) controller is implemented in the FPGA Fabric. An application,
PCle_Demo that runs in the Host PC is provided for setting up and initiating DMA transactions from the
SmartFusion2 or IGLOO2 PCle endpoint to the Host PC device. Drivers for connecting the Host PC to
the SmartFusion2 or IGLOO2 PCle endpoint are provided as part of the demo deliverables.

Microsemi® provides three different PCle data plane demos for SmartFusion2 devices:

« DGO0501: SmartFusion2 PCle MSS HPDMA Demo Guidé: This demo_shows the low throughput
data transfers between PCle and double data rate (DDR).

* DGO0535: SmartFusion2 PCle Data Plane Demo using MSS HPDMA and SMC_FIC Demo Guide:
This demo shows the medium throughput data transfers between PCle and embedded static
random access memory (eSRAM).

+ DG0517: SmartFusion2 and IGLOO2 PCle Data Plane Demo using 2 Channel Fabric DMA Demo
Guide (current demo): This demo shows the high throughput data transfers between PCle and
large SRAM (LSRAM).

The high-speed serial interface (SERDESIF) available in the.SmartFusion2 or IGLOO2 devices provides
a fully hardened PCle endpoint implementation and.is compliant to the PCle Base Specification Revision
2.0 and 1.1. For more information, refer.to the UG0447: SmartFusion2 and IGLOO2 FPGA High Speed
Serial Interfaces User Guide.

This demo demonstrates the performance of the PCle and DDR controller of the SmartFusion2 and
IGLOO2 device families. For a tutorial.design.on how to develop and use the PCle endpoint including the
tools flow and simulation, see the UG0456: SmartFusion2 SoC FPGA PCle Control Plane Demo User
Guide.
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SmartFusion2 and IGLOOZ2 PCle Data Plane Demo using 2 Channel Fabric DMA

Table 1+ Design Requirements

Design Requirements

Description

Hardware Requirements

SmartFusion2 Advanced Development Kit:
12V adapter
* PCI Edge Card Ribbon Cable

Rev B or later

IGLOO2 Evaluation Kit:

* FlashPro4 programmer
12V adapter

* USB A to Mini-B cable

Rev C or later

Host PC (or Laptop) with 8GB RAM and PCle 2.0 Gen1 or Gen2
compliant slot.

Any 64-bit Windows Operating System

Software Requirements

Libero® System-on-Chip (SoC)

v11.6

FlashPro programming software

v11.6

PCle_Demo Application

Notes: 1. For SmartFusion2 Kit, PCle with x4 or higher is required. For IGLOOZ2 Kit, PCle with x1 or higher is required.
2. PCI Express card slot and PCle Express card adapter (for Laptop only).
3. PCle Express card adapter is not supplied with the IGLOOZ2 Evaluation Kit.

Demo Design

Introduction

The demo design files.are available for download from the following path in the Microsemi website:
http://soc.microsemiicom/download/rsc/?f=m2s_m2gl_dg0517 pcie fabric_dma_liberov11p6_df

The demo designfiles include:
» Drivers_64bitOS
+ GUI
» Libero Project
* Programming files
¢ Readme.ixt file
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Figure 1 shows the top-level structure of the design files. For further details, see the readme. txt file.

<download_folder>

M2S M2GL_PCIe_ FabricDMA demo_ df

—— Drivers 64bitOS
—— GUI
—— LiberoProject

——ProgrammingFile

— Readme. txt

Figure 1+ Demo Design Files Top Level Structure

Figure 2 on page 8 describes the demo design. The PCle core in the SmartFusion2 or IGLOO2 devices
supports both AXl and AMBA high-performance bus (AHB) Master and Slave interfaces. This demo
design uses the AXI Master and Slave interfaces to achieve maximum bandwidth. The PCle_Demo
application on the Host PC initiates the DMA transfers and the embedded PCle core in the SmartFusion2
or IGLOOQ2 device initiates the AXI transactions through-the AXI. master-interface to the DMA controller in
the FPGA Fabric. The DMA controller has two independent channels that share the AXI read/write
channels of the PCle AXI slave interface and the MDDR AXI slave interface. The DMA controller in the
FPGA Fabric initiates the DMA channels depending on the type of the DMA transfer. Each channel has a
timer for calculating the throughput and has 4 KB of LSRAM buffer.

DMA channel 0 handles the following DMA transfers:
*  Host PC memory to LSRAM
* Host PC memory to DDR memory
*+ LSRAM to DDR memory
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DMA channel 1 handles the following DMA transfers:
*  LSRAM to Host PC memory
+  DDR memory to Host PC memory
+ DDR memory to LSRAM

:()‘ Serial Controller 1 (PCle) GEN 2)

¢ PCle_Interrupt

PCle

n—~°l

Host PC K——
Legend:

Path from Host PC to the DMA controller

— — — DMA Channel 0 path
— — — DMA Channel 1 path

SmartFusion2/
IGLOO2
S | —— L +
Auoor K > MDDR
| PR L —————— V] Memory
! 1
: TFSI
1 v_ =
FPGA Fabric | !
________ N
| owa Channel0  Chynnel1 |
Controller AXI Write AXI Read L » _LEDs
IS Channels Chan::\s | <
|
Controller LSRAM LSRAM
1 o]
AXI Read AXI Write |
Channels Channels |
AXI ——————m A - !
| M
[ [P
I X
M !

Push
Button

Figure 2 »

PCle Data Plane Demo Block Diagram

For SmartFusion2 Advanced/Development Kit, MDDR is configured for accessing DDR3 memory in x32
mode. The MDDR clock is configured to 332 MHz (664 Mbps DDR) with a 166 MHz DDR_FIC clock for
an aggregate memory bandwidth of nearly 2656 MBps. The PCle AXl interface clock, ARM® Cortex®-M3
clock, PCle AXI interface clock, and Fabric DMA controller clocks are configured to 166 MHz.

For IGLOO2 Evaluation Kit, MDDR is configured for accessing LPDDR memory in x16 mode. The MDDR
clock is configured t0 166 MHz (332 Mbps DDR) with a 166 MHz DDR_FIC clock for an aggregate
memory bandwidth of nearly 664 MBps. The PCle AXI interface clock and Fabric DMA controller clocks

are configured to 166 MHz.

Demo Design Features

* DMA data transfers between the Host PC memory and the LSRAM

+ DMA data transfers between the Host PC memory and the DDR memory
*  DMA data transfers between the DDR memory and the LSRAM
»  Throughput for every DMA data transfer
+ Enables continuous DMA transfers for observing throughput variations.

» Displays the PCle link enable/disable, negotiated link width, and the link speed on the

PCle_Demo application.

» Displays the position of DIP Switches on the SmartFusion2 Advanced Development Kit or

IGLOO2 Evaluation Kit on the PCle_Demo application.
» Displays the PCle Configuration Space on the PCle_Demo application.
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Controls LEDs on the board according to the command from the PCle_Demo application.
Enables read and write operations to scratchpad register in the FPGA Fabric.

Interrupts the Host PC, when the Push button is pressed. The PCle_Demo application displays
the count value of the number of interrupts sent from the board.

Demo Design Description

There are six different types of data transfers supported by this demo design. The following sections
describe the process of each data transfer:

Host PC Memory to LSRAM (Read)
LSRAM to Host PC Memory (Write)

Host PC Memory to DDR Memory (Read)
DDR Memory to Host PC Memory (Write)
LSRAM to DDR Memory (Write)

DDR Memory to LSRAM (Read)

Host PC Memory to LSRAM (Read)

Data transfer from PC memory to the LSRAM occurs in the following sequence:

1.

N

© N ok W

PCle_Demo application sets up the Fabric DMA controller through the PCle link. This includes
DMA direction, address, and size (4 KB).

Fabric DMA controller initiates a 16 beat AXI burst (that.is, 128 bytes) read transaction to the
PCle AXI slave interface.

The PCle core sends the memory read (MRd) transaction layer packets (TLP) to the Host PC.
The Host PC returns a completion (CplD) TLP to the PCle link.

This returned data completes the AXl read initiated by the Fabric DMA controller.

This data is stored in the LSRAM.

The Fabric DMA controller repeats this process until the 4 KB of data transfer is completed.

The Fabric DMA controller-provides the DMA completion status and the number of clock cycles
consumed to complete the DMA transaction to the PCle_Demo application.

LSRAM to Host PC Memory (Write)

Data transfer from the LSRAM to PC.memory occurs in the following sequence:

1.

PCle_Demo application sets up the Fabric DMA controller through the PCle link. This includes
DMA direction, address and size (4 KB).

Fabric DMA controller reads the LSRAM data and initiates an AXI 16 beat burst write transaction
to PCle AXl slave interface.

The PCle core sends a memory write (MWr) TLP to the Host PC.
The Fabric DMA controller repeats this process until the 4 KB size of data transfer is completed.

The Fabric DMA controller provides the DMA completion status and the number of clock cycles
consumed to complete the DMA transaction to the PCle_Demo application.

Host PC Memory to DDR Memory (Read)

Data transfer from the PC memory to the DDR memory occurs in the following sequence:

1.

o oA~ e

PCle_Demo application sets up the Fabric DMA controller through the PCle link. This includes
DMA direction, address and size (4 KB).

Fabric DMA controller initiates 16 beat AXI burst (that is, 128 bytes) read transaction to the PCle
AXl interface.

The PCle core sends a memory read (MRd) transaction layer packets (TLP) to the Host PC.
The Host PC returns a completion data (CplD) TLP to the PCle link.

This returned data completes the AXI read initiated by the Fabric DMA controller.

This data is stored in the dual port LSRAM.
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7.

The LSRAM data is written to the DDR controller through the AXI interface as an AXI 16 beat
burst write transaction. The reads from the Host PC memory and the writes to the DDR memory
occur independent of each other for achieving high throughput. Empty flags are generated in the
Fabric DMA controller to avoid reading unknown data from the LSRAM.

The Fabric DMA controller repeats this process until 4 KB of data transfer is completed.

The Fabric DMA controller provides the DMA completion status and the number of clock cycles
consumed to complete the DMA transaction to the PCle_Demo application.

DDR Memory to Host PC Memory (Write)

Data transfer from the DDR memory to the PC memory occurs in the following sequence:

1.

PCle_Demo application sets up the Fabric DMA controller through the PCle link. This includes
DMA direction, address and size (4 KB).

The Fabric DMA controller initiates a 16 beat burst (that is, 128 bytes) AXI read transaction from
the DDR through the MDDR controller.

The data is stored in the dual port LSRAM.

The LSRAM data is written to the PCle core as an AXI 16 beat burst write transaction. The reads
from the DDR memory and writes to Host PC memory occur independent of each other for
achieving high throughput. Empty flags are generated in the Fabric DMA controller to avoid
reading unknown data from the LSRAM.

The PCle core sends a memory write (MWr) TLP to the Host PC.
The Fabric DMA controller repeats this process until 4 KB of data transfer is completed.

The Fabric DMA controller provides the DMA completion status and the number of clock cycles
consumed to complete the DMA transaction to the PCle_Demo application.

LSRAM to DDR Memory (Write)

Data transfer from the LSRAM to the DDR memory oceurs in the following sequence:

1.

PCle_Demo application sets up the Fabric DMA controller through the PCle link. This includes
DMA direction, address and size (4 KB).

The LSRAM data is written to the DDR controller through AXI interface as an AXI 16 beat burst
write transaction.

The Fabric DMA controller repeats this process until 4 KB of data transfer is completed.

The Fabric DMA controller provides the DMA completion status and the number of clock cycles
consumed to complete the DMA transaction to the PCle_Demo application for display.

DDR Memory to LSRAM (Read)

Data transfer from the DDR memory to the LSRAM occurs in the following sequence:

1.

PCle_Demo application sets up the Fabric DMA controller through the PCle link. This includes
DMA direction, address and size (4 KB).

The Fabric DMA controller initiates a 16 beat burst AXI read transaction of the DDR through the
MDDR controller.

The data is stored in the dual port LSRAM.
The Fabric DMA controller repeats this process until 4 KB of data transfer is completed.

The Fabric DMA controller provides the DMA completion status and the number of clock cycles
consumed to complete the DMA transaction to the PCle_Demo application for display.

10
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Throughput Calculation

This demo implements a timer to measure the throughput of DMA transfers. The throughput measured
includes all of the overhead of the AXI, PCle, and DMA controller transactions. The procedure for
measuring throughput is:

1. Setup the DMA controller for the complete transfer.

2. Start a timer and the DMA controller.

3. Initiate data transfer for the requested number of bytes.

4. Wait till DMA transfer is completed.

5. Record the number of clock cycles consumed for steps 2-4.

To arrive at a realistic system performance, the throughput calculation takes into account all the
overheads during a transfer. The Throughput formula is as shown below:

Throughput = Transfer Size (Bytes) / (Number of clock cycles taken for a transfer * Clock Period)

EQ1
Setting Up the Demo Design
Jumper Settings for SmartFusion2 Advanced Development Kit
1. Connect the jumpers on the SmartFusion2 Advanced Development Kit, as shown in Table 2.

CAUTION: While making the jumper connections, the power supply switch SW7 must be

switched off.
Table 2 + SmartFusion2 FPGA Advanced Kit Jumper Settings
Jumper Pin (from) Pin (to) Comments
J116, J353, J354, 1 2 These are the default jumper settings of the Advanced
J54 Development Kit board. Make sure these jumpers are set
123 5 3 accordingly.
J124, J121, J32 1 2 JTAG programming via FTDI

2. Connect the Host PC.to the 433 Connector using the USB A to mini-B cable. The USB to UART
bridge drivers are automatically detected. Verify, if the detection is made in the device manager
as shown in Figure 3 on page 12.
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r

= Device Manager -

File Action View Help

= F HE =

4 = wib4-kolagadim

b M Computer

b g Disk drives

» B Display adapters

> -c4 DVD/CD-ROM drives

b ':’_:j Human Interface Devices

b g IDE ATA/ATAPI controllers

:: -EF Jungo Connectivity

» - Keyboards

b j-j! Mice and other pointing devices

» B Monitors

b -EF Metwork adapters
JZ Ports (COM & LPT)

"? FlashPro5 Port|(COM19)

T [FlashPro5 Port|(COM20)

‘?’ FlashPro5 Port[(COM21)
‘? FlashPro5 Port|(COM22)
b n Processors
b -4 Sound, video and game controllers
b M Systemn devices

B lminsmem sl Cmrial Diir mmemdenl e

m

Figure 3 » Device Manager

3. Connect the power supply to the J18 connector. Switch on the power supply switch, SW7.

Jumper Settings fordGLOO2 Evaluation Kit

1. Connect the jumpers on the IGLOO2 Evaluation Kit as shown in Table 3.

CAUTION: While.making the jumper connections, the power supply switch SW7 must be
switched off.

Table 3 « 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
2. Connect the FlashPro4 programmer to the J5 connector of the IGLOO2 Evaluation Kit.
3. Connect the power supply to the J6 connector. Switch on the power supply switch, SW7.
12
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Programming the Device
Download the demo design from:
http://soc.microsemi.com/download/rsc/?f=m2s_m2gl_dg0517_pcie_fabric_dma_liberov11p6_df
1. Launch the FlashPro software.
2. Click New Project.
3. Inthe New Project window, type the project name.

& FlashPro | o | B 2

File Edit View Tools Programmers Configuration Customize Help

=3 ? BEE

MNew Praject ﬁ

Open Project Dﬂ

"

”
MNew Project @

Project Mame:
PCle_Data_Plane

Project Location:

C:\PCIE_Demo'\PCle_Data_Plane " ol
® hFen’L)

O U

L=l

| ['\.IAII },‘Errors },' Warnings l},‘I[nfo_‘,-lr

Ready MNo project loaded

Figure 4+ FlashPro New Project

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

Click OK to save the project.

Click Configure Device.

© N o

Click Browse and navigate to the location where the pc1e sB top.stp file is located and select
the file. The default location is:

SmartFusion2:
<download_folder>\M2S_M2GL_PCle_FabricDMA_demo_DF\ProgrammingFile\SF2\

IGLOO2: <download_folder>\M2S_M2GL_PCle_FabricDMA_demo_DF\ProgrammingFile\IGL2\
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9. Click Open. The required programming file is selected and is ready to be programmed in the

device.

.
[ FlashPro - [PCle_Data_Plane] *

=een X

File Edit View Tools Programmers Configuration Customize Help

D ? =% EE %8 # @opR &

Configure Device

PROGRAM

Open Project Dﬁ' ien Programmers

x| Programming file

PCle_SB_top.stp

TDCODE OFE0ZLCT ~ Mode: () Basic (@) Advanced
z| |IDMASK OFFFFFFF Action
2| |pEsIeN BCIe_SB top
S| |cuEcRs™M FCAE i [PHDGHAM ']
£| |sEcURITY Diszble
2 SILSIG 00000000
5 MRX FREQ 10000000 | 5
z o
HEE | m 3
a
o
H Chain Parameter... Inspect Device
ul

m

Lol

| [\AII h Errors h Warnings I}‘]nqur

Ready CAM25_M2GL_PCle_FabricDMA_dermo_DF\ProgrammingFile\SF2\PCle_SB_top.stp SINGLE

Figure 5+ FlashPro Project Configured
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10. Click PROGRAM to start programming the device. Wait until you get a message indicating that

the program passed.

[ FlashPro - [PCle_Data_Plane] * =HRE X

File Edit Yiew Tools Programmers Configuration Customize Help

DEl 2 &% EE %5 s 0 &

Configure Device

PROGRAM

Wiew Programmers

Programmer Programmer Port Progr Progr
Name Type | | Enabled
186235 FlashProd usb86235 (USB 20) ] N PASS |

H
4
=
H
% Refresh/Rescan for Frogrammers
£
x|
i
| P\AI\ .}‘\ Errors }\ Warnings }‘Info;f
Ready C:\M25_M2GL_PCle FabricDMA_demo_DF\ProgrammingFile\SF2\PCle SB_top.stp SINGLE
h
Figure 6 « FlashPro Programming Passed

Connecting the Kit to the Host PC PCle Slot

1

After successful programming, power off the SmartFusion2 Advanced Development Kit or
IGLOO2 Evaluation Kit and shut down the Host PC.

This Demo is designed to run in any PCle Gen 2 compliant slot. If the host PC does not support
Gen 2 compliant slot the demo will switch to Gen 1 mode. Connect the CON1 - PCle Edge
connector of SmartFusion2 Advanced Development Kit to Host PC's PCle slot through the PCI
Edge Card Ribbon Cabile.

OR,

Connect the CON1 - PCle Edge connector of IGLOO2 Evaluation Kit to the PCle slot of the Host
PC or connect the CON1-PCle Edge connector to the Laptop PCle slot using the Express card
adapter. If using a laptop, Express card adapters typically support only Gen 1 and the demo will
work in Gen 1 mode.
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CAUTION: Host PC (or laptop) is required to be powered OFF while inserting the PCle Edge
Connector. If this step is not followed then please note that PCle device detection and selection of
Gen1 or Gen2 mode may not occur properly. This is very dependent on Host PC (or laptop) PCle
configuration. It is recommended that Host PC (or laptop) is powered off during PCle card insertion.

3. Figure 7 shows the board setup for the Host PC in which SmartFusion2 Advanced Development
Kit is connected to the Host PC PCle slot.

"

n;xa { :

m H

Figure 7 »

SmartFusion2 Advanced Development Kit Setup for Host PC

16
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Figure 8 shows the board setup for the Host PC in which the IGLOO2 Evaluation Kit is connected
to the Host PC PCle slot. To connect the IGLOO2 Evaluation Kit to the Laptop using Express card
adapter, refer to "Appendix 1: IGLOO2 Evaluation Kit Board Setup for Laptop" on page 43.

PCle Edge Connector

Push Button SW4
DIP Switches

» 3 AOM o
H)O 200001 E‘OI

Power ON Switch

Figure 8« IGLOO2 Evaluation Kit Setup
4. Switch ON the power supply switch, SW7.
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5. Power on the Host PC and check the Device Manager of the Host PC for PCle Device. Figure 9
shows the example Device Manager window. If the device is not detected, power cycle the
SmartFusion2 Advanced Development Kit or IGLOO2 Evaluation Kit and click scan for hardware

changes option in the Device Manager.

=, Device Manager

File Action View Help

&= HE|®

4 = wi-donthus
- Computer
s Disk drives
- B Display adapters
g ‘) DVD/CD-ROM drives
’:‘ﬁ Human Interface Devices
g IDE ATAJATAPI controllers
»-Z2 Keyboards
E! Mice and cther pointing devices
A Monitors
& Netw

. I} Processors
»-d Sound, video and game controllers

- M Systern devices
s E Universal Senal Bus controllers

Figure 9 « Device Manager - PCle Device Detection

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

if PCl is enabled in the Host PC BIOS.
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6. If the Host PC has any other installed drivers (previous versions of Jungo drivers) for the PCle
device, uninstall them. To uninstall previous versions of Jungo drivers, follow steps a and b.
a. To uninstall previous Jungo drivers, go to device manager and right-click on DEVICE. See,
Figure 10.

A Computer Management E‘ﬂ‘g
File Action View Help
s HEE HE & B NS o
(A Computer Management (Local | a 534 w764-donthus Actions
‘ -
a [f} System Tools > {8 ClompL}ter Device Manager ' ‘
5 @ Task Scheduler s =y Disk drives :
> {3l Event Viewer » M Display adapters More Actions 4
> @ Shared Folders >1_5_,|v, DVD/CD-ROM drives
5 % Local Users and Groups >-EQ§, Hurman Interface Devices
» (R) Performance s g IDE ATA/ATAPT controllers
=) Device Manager » 55 Imaging devices
4 23 Storage 4 Jungo
i ;
- = [_JISk ManagemenF L‘} DI-;V] Update Driver Softiare...
> T Services and Applications POLLEY Win
e . % .
- Dizable
5 2 Keyboa
b A Micean Uninstall
» I Monit
p 52 vionio Scan for hardware changes
> -&F Networ
b 13 Ports (€ Properties
. [} Processuis
;4| Sound, video.and game controllers
M System devices
b--i Universal Serial Bus controllers
1| m | 4F
Uninstalls the driver for the selected device,

Figure 10 »+ Uninstalling Jungo Driver
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b. From the Confirm Device Uninstall dialog, select Delete the driver software for this device
and click OK. After uninstalling previous Jungo drivers, make sure that the PCI Device is
detected in the Device Manager window. See Figure 11.

Confirm Device Uninstall @

Ky DEVICE
-

Waming: You are about to uninstall this device from your system.

[V]:Delete the driver software for this device

o] ()

Figure 11« Confirm Device Uninstall Dialog

Drivers Installation
The PCle Demo uses a driver framework provided by Jungo WinDriverPro. The following steps describe
how to install the PCle drivers on Host PC:
1. Extract the pcIe Demo.rar to C:\'drive. The pCIe Demo.rar is located at:
<Download Folder>\M2S_M2GL_PCle FabricDMA_demo_DF\Drivers_64bitOS\ PCle_Demo.rar
2. Run the batch file Jungo P install.bat located at C:\ PCle_Demo\Driverinstall\
Note: Installing.these drivers require administration rights.
3. If the Windows Security dialog appears asking to install or not, click Install.

[5-] Windows Security @

Would you like to install this device software?

~ Mame! Jungo Jungo
&' Publisher: Jungo LTD

[T] Always trust software from "Junga LTD". l Install ]| Don't Install |

'jj' You should only install driver software from publishers you trust, How canl
decide which device software is safe to install?

Figure 12 » Installing Jungo Driver

Note: If the installation fails, invoke the Command Prompt in administrator mode and run the batch
file Jungo KP install.bat located at C:\PCle_Demo\Driverinstall\
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4. If the Windows Security dialog appears asking whether to install or not, click Install this driver
software anyway.

f@' Windows Security ﬁ

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

<% Don'tinstall this driver software

You should check your manufacturer's website for updated driver software
for your device,

< Install this driver software anyway

Only install driver software ebtained frem your manufacturer's website or
disc. Unsigned software from other sources may harm your computer or stéal
informatien.

(v) See details

Figure 13+ Windows Security Dialog
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PCle_Demo Application

The PCle_Demo application is a simple graphic user interface that runs on the Host PC to communicate
with the SmartFusion2 or IGLOO2 PCle endpoint device. It provides PCle link status, driver information
and demo controls. The PCle_Demo application invokes the PCle driver installed on the Host PC and
provides commands to the driver according to the selection made. To install the PCle_Demo application:

1. Download the PCle demo GUI installer from
http://soc.microsemi.com/download/rsc/?f=PCle_Demo_GUI_Installer

Extract the PCle_Demo_GUI_Installer.rar.

3. Double-click the setup.exe in the provided GUI installation
(PCle_Demo_GUI_Installer\setup.exe). Apply default options as shown in Figure 14.

L) PCle Dema L = ﬂ
|

Destination Directory
Select the primary installation directom.

Al software will be installed in the following locations. To ingtall software into &
different location, click the Browse button and select another directony,

Directom for PCle Demo
‘C:"-.Pn:ugmm Flles (<B6)\PCle Demo'\ ‘ [ B ]

Directary for Mational Instiuments praducts
‘C:"-.Proglam Files (<86J\National dnstruments", ‘ [ Browse, . ]

<< Back “ Mext 33 |[ Cancel

Figure 14+

Installing PCle_Demo Application

4. To start the installation, click Next.
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-

LY PCle Demo =l

Start Installation
Feview the following summary before continuing.

Adding or Changing
» PCle Dema Files

Click the Mext button to begin installation. Click the Back button to chiangethe inztallation settings.

Save File. . ] [ << Back ][ Mest > ] [ LCancel

L -

Figure 15+ PCle_Demo Application Installation Steps
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5. Click Finish to complete the installation.

("J;sl PCle Demo - [ = ﬁ

Installation Complete

The installer has finished updating your system.

<l Pl

'S =

Figure 16 « Successful Installation of PCle_Demo Application

6. Shut down the Host PC
7. Power Cycle the SmartFusion2 Advanced Development Kit.
8. Restart the Host PC.
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Running the Design

1. Check the Host PC Device Manager for the drivers. Figure 17 shows an example Device
Manager window highlighting the Jungo drivers installed. If the device is not detected, power
cycle the SmartFusion2 Advanced Development Kit or IGLOO2 Evaluation Kit and click scan for
hardware changes in Device Manager.

£ a1

= Device Manager o | B -
File Action View Help
e & ity

4= wi-donthus
- Computer
> e sk drives
p ‘B Display adapters
b - DVD/CD-ROM drives
"E’\;—T.j Human Interface Devices

‘g IDE ATASATAPI controllers

_A--l‘f lunga

: ‘-:." DEVICE

: l.:l' WinDriver

& Keyboards

E! Mice and other pointing devices

» I Monitors

b &} Metwork adapters

» T Ports (COM & LPT)

b ) Processars

b -&( Sound;video and game controllers

» M System devices

B i Universal Senal Bus controllers

Figure 17« Device Manager - PCle Device Detection

Note:  If a warning appears on the DEVICE or WinDriver in the Device Manager, uninstall them and start
from step1 of driver installation.
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2. Invoke the PCle_Demo application from ALL Programs > PCle Demo > PCle Demo GUI.
Figure 18 shows the PCle_Demo launch window.

-

L PCle Demo Ver2 13.5

& Microsemi

07 Oct 2015 PM02:35.08

PCleLinkInfo (R o

Demo Controls

Link Width:

DR _SPAC_FIC

PCle Link ..
()

4x

PCle Demo

Gen 1 Rate | 2.5G

B o)

L,

connec

Figure 18 « PCle_Demo Application
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3. Click the Connect icon at top right corner of the PCle_Demo application. The application detects
and displays the connected Kit, demo design, and PCle link. Figure 19 shows the example
messages after the connection is established.

= PCle Demo Ver2 13.5 = 2 |

& Microsemi PCle Demo

Link Width: | 4x | Gen 2 Rate | 5G | Board SF2 Adv Dev Kit E| L""l_

07 Oct 2015 PM 05:58:28

+
Found 1 matching device [ Vendor ID 0x11AA, Device 1D

AR

1. Vendor ID: 0x11AA, Device ID: Ox11AA

Location: Bus 0x4, Slot 0x0, Functiogh0x0
Memory range [BAR 0]: base 0xEEQ00000, size 0x100000
Memory range [BAR 1]: base OXEDFF0800size OXI0000
Interrupt: IRQ 11
Interrupt Options (supported interfupts):

PCle Link Q /- p— ]

Figure 19 » PCle Device Information
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4. Click Demo Controls to display the LEDs options and DIP switch positions as shown in
Figure 20.
"© PCle Demo Ver2 135 L= ® [
& Microsemi PCle Demo

[

07 Oct 2015 PM 06:00:17

PCle Link Info
«
Config Space LED 3
PCle /W
LED 5
Fabric DMA LEDS

Link Width: | 4x | Gen| 2 Rate| 56 | Board | SF2 Adv DevKit E| L‘h

Interrupt Counter®

ON  ON  ON__ON
LED1 |l
o I h I E
J— f ) }
| Enable Interrupt Session ol orbrn OFF
LED4 |l
Switch Module
d Clear/Disable Interrupts
— ~ =
LED T 1 Start LED OMN/OFF Walk ]
LED 8 R

Stop LED QN OFF diallk

*NOTE: PRESS APPROPRIATE PUSH BUTTOR SWITCH TO TOGGLE THE INTERRUPT COUNTER

PCle Link (i (T
Q B ea

Figure 20 »

® o

Demo Controls

Click LED buttons to switch ON or OFF the LEDs on the board.
Click Start LED. ON/OFF Walk to blink the LEDs on the board.
Click Stop LED ON/OFF Walk to stop the LEDs blinking.

Change the DIP switch positions on the board and observe the same reflected in the switches of
the Switch Module of the PCle_Demo application.

Click Enable Interrupt Session to enable the PCle interrupt.
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10. Press the push button, SW3 on the SmartFusion2 Advanced Development Kit board or SW4 on
the IGLOO2 Evaluation Kit board. Observe the interrupt count on the Interrupt Counter field in
PCle_Demo application as shown in Figure 21.

F |-\

= PCle Demo Ver2 13.5 =) D

& Microsemi PCle Demo

[ ]
o , Lew
07 Oct 2015 PM 06:01:18 Link Width: | 4x | Gen| 2 | Rate| 56 | Board SF2 AdvDevKit E| I

Interrupt Counter” oM ON OGN ON
LED1 |l
+ 8 BB
LED2 el -
LED 3 Jo— ] )/
Enable Interrupt Session

- J OFF. _OFF OFF  OFF

LED4 |l
r Switch Module

LED 5 4 Clear/Disable Interrupts ]
LED6 |l

; |
LED 7 i Start LED OI‘\EJFF WE&
LEDS |l

Stop LED ONJCEEValk J

*MOTE: PRESS APPRQPRIATE PUSH BUTTON SWITCH TO TOGGLE THE INTERRUPT COUNTER

PCle Link Q -

Figure 21« PCle Interrupt
11. Click Clear/Disable Interrupts to clear and disable the PCle interrupts.
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12. Click Config Space to see details about the PCle configuration space. Figure 22 shows the PCle
configuration space.

-
T PCle Demo Ver2 13.5 =

& Microsemi PCle Demo

Link Width: | 4x Gen| 2 Rate| 5G | Board |SF2 Adv DevKit EI el |

07 Oct 2015 PM 06:02:04

Hame Data Description -
1. VID Oxl1AR Vendor ID
2. DID Ox1laz Device ID
3. CMD Ox50& Command
4. SIS 0xl0 Status
5. RID CLCD 0=x0 Bevision ID & Class Code
, — &. S5CC Ox0 Sub Class Code
* 7. BCC 00 Bage Class Code
8. CALN 0x10 Cache Line SigZe =
5. LAT 00 Latency, Timer
10. HDR 0x0 Header Type
11. BIST 0=x0 Built—-im Self Test
12. BADDRO O0xEE0Q00000 Based Address 0
. 13. BADDR1 OxEDFFO000 Bage RAddress 'l
14. BREDDRZ 0=x0 Base Rddress Z
15. BADDR3 Ox0 Base Address 3
1&. EADDR4 0x0 Base Address 4 ™
17. BADDRS 0=x0 Base Address 5
18. CIS Ox0 £ardBus CIS Pointer
15. SVID Oxllaz Sub-system Vendor ID
20. SDID 0=x0 Sub-system Device ID
21. EROM 00 Expéansion ROM Base Address -

PCle Link N (&
’ 3 ea

s — 4

Figure 22 + PCle Configuration Space
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13. Click PCle R/W to execute read and writes to a 32-bit scratchpad register through BAR1 space.
Figure 23 shows the PCle R/W panel.

-
T PCle Demp Ver2 13.5

& Microsemi PCle Demo

Link Width: | 4x | Gen 2 Rate| 5G | Board|SF2 Adv DevKit E| -

07 Oct 2015 PM 06:02:59

PCle Link Info
Config Space Address
Data
PCle R/W A
Fabrnc DMA

BAR 1 Memory Range

f120

Read ] Write ]

PCle Link [N 1l A4
@ & e

s

Figure 23 + Read and Writes to Scratchpad Register
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14. Click Fabric DMA to execute the DMA operations. Three types of DMA transactions are possible:
— Between Host PC memory and LSRAM
— Between Host PC memory and DDR3 memory
— Between LSRAM and DDR3 memory

For each operation, Transfer Type can be selected as Read, Write, or Read/Write as shown in
Figure 24. It also has a Loop Count field to execute the DAM operation in loop.

< PCle Demo Ver2 13.5 (=[E1] = ]
& Microsemi S RO
07 Oct 2015 P 08:08:33 Link width: | 4x Gen| 2 Rate | 56 | Board SFZAdvDeuKii E |_L."1_
PCle Link Info Transfer Type Thratighput(MEBps)
@ Host PC Memory --> LSRAM D
- i ® Read E -
- . = v 4
e : ' Host PC Memory --= DDR 5
v ® Transfer Size Loop Count
©)DDR —-> LSRAM @ |2xp =] 50
Config Space
: 4 ~
Save log to file Start Transfer ] Loop Transfer ]
PCle R'W

Fabric DMA

PCle Link @ M
N\ =

Figure 24 « Fabric DMA Controls
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15. Select Transfer Type as Read and then select Host PC Memory - - > LSRAM to execute DMA
transactions from Host PC to LSRAM. Click Start Transfer. Figure 25 shows the Fabric DMA

panel.
£ PCle Demo Ver2 13.5 | = 2 |
& Microsemi PCle Demo
07 Oct 2015 PM 06:06:32 Link width: | 4x | Gen| 2 Rate 5G | Board  SF2 Adv DevKit E |
PCle Link Info Transfer Type Throughput(PMBps)

[ HostpC Memory —> Lsram] @ | B PR
' BEElEE TRy = SO ® Transfer Size Loop Cc;nt

)DDR --> LSRAM (- 4 KB E 50 __I

Config Space V. _
Save log to file I Start Transfer ” "_ Loop Transfer ]
PCle R'W

Fabric DMA

PCle Link . P |
S oo |

Figure 25+ DMA Transactions between Host PC Memory and LSRAM

[
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16. After completion of data transfer, the throughput is displayed as shown in Figure 26.

& v v 55 i
& Microsemi PCle Demo

07 Oct 2015 PM 06:07:50 L'“kw'd‘h:| 4x | GE“| 2 | Ra“?| 5G | Board|SF2AdvDevKrt |E|| L‘—"

Throughput({MBps)|

PCle Link Info I = Transfer Type
Host PC Memory --= LSRAM a I
i) Read El

Transfer Size

©)DDR --> LSRAM @® ks B2

Save log to file I Start Transfer |

Demo Controls 2 Host PC Memory --> DDR .

Config S5pac

PCle RA'W
|

7 Oct 2015 PM 06:07:16 :: Host PC Memory --> LSRAM
Fabric DMA Read Operation: Throughput : 6892 MBps

PCle Link Q

Figure 26 »+ DMA between Host
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17. Enter 10 in the Loop Count field and click Loop Transfer to perform 10 sequential DMA
transactions. After completion of data transfer, the PCIE_DEMO application displays the

throughputs as shown in Figure 27. The average throughput is also logged. The log file is stored
in the Host PC at C:\PCle_Demo\Driverinstall.

-
%= PCle Demo Ver2 13.5

Demo Controls

PCle Link Info
Config Space

PCle /W
Fabric DMA

& Microsemi

07 Oct 2015 PM 06:09:52

PCle Demo

Link Width: | 4x Gen 2
@ Host PC Memory --> LSRAM > |
) Host PC Memory --> DDR * ]
©)DDR --> LSRAM d

Save log to file

Transfer Type

Read E

Transfer Size

4 KB =]
Start Transfer J

Rate | 5G | Board  SF2 Adv Dev Kit E el

Throughput{MBps)
687

Loap, Count

w |

Loop Transfer

07 Oct 2015 PM 06:09:45 :: Host PC Memory --> LSRAM
Read Operation:: Throughput : 685 MEBps

07 Oct 2015 PM 06:09:46 :: Host PC Memory --# LSRAM
Read Operation: Throughput : 674 MBps

07 Oct 2015 PM 06:09:46 :: Host PC Memory -<» LSRAM
Read Operation:: Throughput : 687 MBps

07 Oct 2015 PM 06:09:46 : Host,PC Memory --> LSRAM
Read Operation:: Average Thraughput : 657 MBps

PCle Link Q

;4 EXIT

Figure 27 + DMA between Host PC Memory and LSRAM - Loop Transfer

18. Select Transfer Type as Write and then select Host PC Memory < - - LSRAM to execute DMA
transactions from LSRAM to Host PC. Click Start Transfer to perform a single DMA transaction.

After completion of data transfer the throughput is displayed as shown in Figure 28 on page 36.
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(= [ el

-
= PCle Demo Ver2 13.5

& Microsemi PCle Demo
Linkwidth:| 4y | Gen| 2 | Rate| 5G | Board|SF2AdvDeuKit E| il

07 Oct 2015 PM 06:11:34

Transfer Type Throughput{MBps)
write  [2J] | ust |

Transfer Size

4 KB [~]

I] Start Transfer

PCle Link Info

@ Host PC Memory <-- LSRAM

Deme Controls

J
@' Host PC Memory <-- DDR [ ]
L

T'DDR <-- LSRAM

Config Spac

Save log to file

PCle R'W

07 Oct 2015 PM 06:11:25 :: Host PC Memory --> LSRAM
Read Operation:: Throughput : 689 MBps

Fabric DMA

07 Oct 2015 PM 06:11:25 : Host PC Memory --> LSRAM
Read Operation:: Throughput : 683 MBps

07 Oct 2015 PM 06:11:25 :: Host PC Memory --> LSRAM
Read Operation:: Average Throughput : 672 MEps

07 Oct 2015 PM 06:11:30 :: Host PC Memory <-;
Write Operation:: Throughput : 1151 MBps

Figure 28 » DMA between Host PC Me
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19. Enter 10 in the Loop Count field and click Loop Transfer to perform 10 repeated DMA
transactions. After completion of data transfer, the throughputs are displayed as shown in
Figure 29.

-
& PCle Demo Ver2 13.5

& Microsemi PCle Demo

Link Width: | 4x Gen| 2 Rate| 5G | Board |SF2 Adwv Dev Kit E |

07 Oct 2015 PM06:12:01

PCle Link Info ) Transfer Type Throughput{MEps)
@ Host PC Memory <-- LSEAM
- 2 Y [write [~] 1151 |
S . ) Host PC Memory <-- DDR N
Demo Controls v ° Transfer Size Loop Count
) DDR <-- LSRAM @ |ake (=] 0

Config Space _
Save log to file Start Transfer ] Loop Transfer
PCle RAW
07 Oct 2015 PM 06:11:538 : Host PC Memary <-- LSRAM
Write Operation: Throughput : 1151 MEBps

Fabric DMA
07 Oct 2015 PM 06:11:59 :: Host PC Memory =-- LSRAM

Write Operation: Throughput : 1151 MBps

07 Oct 2015 PM 06:11:39 :: Host PC Memaory £-- LSRAN
Write Operation:: Throughput : 1151 MEps

07 Cct 2015 PM 06:11:59 :: Host PC Memory <--—"LSRAl
Write Operation: Average Throughput : 1151 MBps

1 [m]

Pcle Link (N V~
@ (@ &

— 4

Figure 29 + DMA between Host PC Memory and LSRAM - Loop Transfer
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20. Select Transfer Type as Read/Write to perform simultaneous read and writes. Click Start
Transfer to perform a single DMA transaction. After completion of data transfer the throughput is
displayed as shown in Figure 30.

-
= PCle Demo Ver2 13.5

& Microsemi PCle Demo

Link Width: | 4x Gen| 2 Rate | 5G | Board  SF2 Adv Dev Kit E| el

07 Oct 2015 PM 06:12:41

PCle Link Info S Host PC M LSRAM Transfer Type Throughput(MEBps)
@ Hosf emory <--> ;
i v 9 | readpwrite 7] 685/11520 |
. ' - () Host PC Memory <--> DDR i N
v ® Transfer Size Loop Count
) DDR <--» LSRAM = 4 KB El 10
Config Space y >
Save log to file [ Start Transfer I L Laop Transfer ]
PCle R‘'W
07 Oct 2015 PM 06:11:59 :: Host PC Memory <-- LSRAM i
Write Operation:: Throughput : 1151 MBps
Fabric DMA
07 Oct 2015 PM 06:11:59 :: Host PC Memaory <-- LSRAM

Write Operation:: Throughput : 1151 MBps

07 Oct 2015 PM 06:11:59 :: Host PC Memory =-- LSRAM
Write Operation:: Average Throughput : 1151 MBps

07 Oct 2015 PM 06:12:37 : Host PCiMemory <--> LSRAM
Read/Write Operation:: Throughput(: 685/1151 MBps

1 [

pCle Link T
@ & o

Figure 30 + DMA between Host PC Memory and LSRAM
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21. Enter 10 in the Loop Count field and click Loop Transfer to perform 10 sequential DMA
transactions. After completion of data transfer, the throughput is displayed as shown in Figure 31.

-
L PCle Demo Ver2 13.5

& Microsemi PCle Demo

Link Width: | 4x Gen| 2 Rate | 5G | Board  SF2 Adv Dev Kit E| Bl

07 Oct 2015 PM 06:13:32

PCle Link Info ) Transfer Type Throughput(MEBps)
@ Host PC Memory <--> LSRAM . N
i v 9 [Read/write | 603 / 1151
. 3 . (' Host PC Memory <--> DDR .
Demo Controls i ® Transfer Size Loop Caunt
[ DDR <--> LSRAM ) 4 KB El 00

Config Space
Save log to file l Start Transfer ] I Loop Transfer I
PCle R/W
07 Oct 2015 PM 06:13:22 :: Host PC Memory <--> LSRAM
Read/Write Operation:: Throughput : 589 / 1151 MBps

Fabric DMA
07 Oct 2015 PM 06:13:23  Host PC Memory <--> LSRAN

Read/Write Operation:: Throughput : 664 / 1151 MBps

07 Oct 2015 PM 06:13:23 : Host PC Memory <= LSRAM
Read/Write Operation:: Throughput : 603 / 1151 MBps

07 Oct 2015 PM 06:13:23 : Host PC Memery <--= LSRAM
Read/Write Operation:: Average ThroUghput : 631 #1151 MBps

1 [m]

PCle Link -
= '-.;___.f' [1 BT

Figure 31+ DMA between Host PC Memory and LSRAM
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22. Select the type of DMA transfer as Host PC Memory to DDR3, select Transfer Type as
Read/Write to perform simultaneous read and writes. Click Loop Transfer to perform 10
repeated DMA transactions. After completion of data transfer the throughputs is displayed as

shown in Figure 32.

The Transfer Type can be selected as Read or Write also.

-
%= PCle Demo Ver2 13.5

& Microsemi
07 Oct 2015 PM 06:14:45

PCle Link Info

Link Width:

4x

PCle Demo

Gen| 2

) Host PC Memary <--> LSRAM >

Demo Controls

| @ Host PC Memory <--> DDR| P

I DDR <--» LSRAM

Config Space

Save log to file

Transfer Type Throughput(MBps)
Read/Write || 511/ 605
Transfer Size Loop Count

4 KB W]

Start Transfer ]

v %

.  Loop Transfer

Rate | 5G | Board  SF2 Adv Dev Kit E| L"W_

PCle RAW
Fabric DMA

07 Oct 2015 PM 06:14:10 ©: Host PC Memory <--> DDR
Read/Write Operation:: Throughput : 510 / 805 MBps

07 Cct 2015 PM 06:14:10 :: Host PC Memory g=-> DER
Read/Write Operation:: Throughput : 510 / 605 MEBps

07 Oct 2015 PM 06:14:11 » Host PC Memory <-->= DDR
Read/Write Operation:: Throughput/i 511 / 605 MBps

07 Oct 201> PM 06:14:11 ©: Host PC Memory =--> DDR
Read/Write Operation:: Avefage Throughput:+510 / 592 MEBps

PCle Link .
_-/,

S W—

Figure 32+ DMA between Host PC Memory and DDR
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23. Select the type of DMA transfer as LSRAM to DDR. Select Transfer Type as Read/Write to
perform simultaneous read and writes. Click Loop Transfer to perform 10 repeated DMA
transactions. After completion of data transfer, the throughput is displayed as shown in Figure 33.

The Transfer Type can be selected as Read or Write.

-
% PCle Demo Ver2 13.5 =T

& Microsemi PCle Demo

Link Width: | 4x Gen| 2 Rate | 56 | Board  SF2 Adv Dev Kit E| el

07 Oct 2015 PM Ob:16:41

PCle Link Info @ Transfer Type Throughput{MBps)

) Host PC Memory <--> LSRAM Read,Write E| 636 / 636
- Host PC Memory <> DDR ° Transfer Size LoapyCount
[®DDR <-> Lsram 2| |aks B 10
= —_—
Config Space - 2
Save log to file Start Transfer Loop Transfer

PCle R/W
07 Oct 2015 PM 06:16:29 : DDR <--=LSRAM i
Fabric DMA

Read/Write Operation:: Throughput : 636 / 636 MBps

07 Oct 2015 PM 06:16:29 :: DDR <-->LSRAM
Read/Write Operation:: Throughput : 637 / 636 MBps

07 Oct 2015 PM 06:16:30 i: DDR <-->L5SRAM
Read/Write Operation:: Throughput : 536 /636 MEBpS

07 Oct 2015 PM 06:16:30 :: DDR,<->LSRAM
Read/Write Operation:: Average Throughput : 627 / 609 MBps

1 [m]

PCle Link Q. ’a ]

Figure 33 + DMA between LSRAM and DDR

24. Click Exit to quit the demo.
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Summary

This demo shows how to implement a PCle Data Plane Design using AXI based fabric DMA controller.
Throughput for data transfers is dependent on Host PC system configuration and type of PCle slots
used. Table 4 shows the throughput values observed on the HP Workstation Z220 PCle slot 4.

Table 4 + Throughput Summary

Throughput in Mbytes/sec
SmartFusion2 (X4 Lane) IGLOO2 (X1 Lane)

DMA Gen1 Gen2 Gen1 Gen2
Transfer Loop xfer Loop xfer Loop xfer Loop xfer
Type Single xfer (50) Single xfer (50) Single xfer (50) Single xfer| (50)
Host PC to|Read 545 540 1125 1085 180 177 363 359
LSRAM  \Write 812 808 1151 1151 237 236 492 490

R/W 542/811 540/810 | 1125/1151 | 1088/1151| 180/237 180/236-+|.. 361/491 | 360/490
DDRto |Read 638 623 638 623 555 550 555 550
LSRAM " [Wite 636 620 636 620 355 355 355 355

R/W 637/636 627/609 637/636 | 627/609 554/355 554/345 .| -554/355 | 554/345
Host PC to|Read 531 532 635 623 178 178 299 295
DDR Write 626 624 626 605 232 232 430 425

R/W 530/620 530/626 635/626 | 623/605 1771232 1771231 312/447 | 313/446
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Appendix 1: 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.

%

ulii

Figure 1+ Lining up the IGLOO2 Evaluation Kit Board
Note: The Notch (highlighted in red) does not go into the adapter card.
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Appendix 1: IGLOO2 Evaluation Kit Board Setup for Laptop

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

- o ow i
ey RO ey e e e

Catalyst

Enterps
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PCle2EXP
P/N 384-0152-003 RLY {

C ) 2004, 2008

Figure 2 » Inserting the IGLOO2 Evaluation Kit PCle Connector
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Figure 3 shows the PCle adapter card and the IGLOO2 Evaluation Kit connected to the laptop.
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Figure 3+ IGLOO2 Evaluation Kit Connected to the Laptop
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Appendix 2: Register Details

Table 1 shows the registers used to interface with the Fabric DMA Controller. These registers are in
BAR1 address space.

Table 1 « Register Details

Register Name Register Address Description

PC_BASE_ADDR 0x8028 Host PC memory base address provided by the driver.

DMA_DIR 0x8008 DMA direction:
Direction Register Value
1. PCle — DDR memory 0x11AA0001
2. DDR — PCle memory 0x11AA0002
3. LSRAM — DDR memory 0x11AA0003
4. DDR — LSRAM memory 0x11AA0004
5. PCle — LSRAM memory 0x11AA0005
6. LSRAM — PCle memory 0x11AA0006

To reset the DMAy the register value is 0x11AA0007.

Note: Before initiating DMA transactions, reset the DMA with the
register value, 0X11AA0007.

Note: .The DMA transactions 1 and 2, 3 and 4, or 5 and 6 can be
performed simultaneously by writing the corresponding
values one after other.

DMA_CHO_STATUS 0x8100 DMA Channel-0 status
+ DMA_CHO_STATUS[31]
1 = DMA operation completed

0 = DMA operation not completed
«  DMA_CHO_STATUS[15:0] = CLK count
DMA_CH1_STATUS 0x8108 DMA Channel-1 status
« DMA_CH1_STATUS[31]

1 = DMA operation completed

0 = DMA operation not completed
+ DMA_CH1_STATUS[15:0] = CLK count

RW_REG 0X0 Scratchpad register for PCle R/W.
LED_CTRL 0xAO0 LEDs control register.
SWITCH_STATUS 0x90 DIP switch status.

Note: For the DDR memory, the source memory address is fixed as 0x0100_0000 and the destination memory
address is fixed as 0x0000_0000.
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A — List of Changes

The following table shows important changes made in this document for each revision.

Date Changes Page
Revision 6 Updated the document for Libero v11.6 software updates (SAR 72063). NA
(October 2015)
Revision 5 Updated the designs files links. NA
(August 2014)
Revision 4 Updated the document for Libero v11.4 software updates (SAR 59587). NA
(July 2014)
Revision 3 Updated document for Libero v11.3 and for other enhancements (SAR56080). N/A
(April 2014) MDDR throughput displayed in Mbps (SAR 53589). N/A
Throughput for Read and Write Transfer type is reversed in Throughput "Summary" 42
section (SAR 53822).
Updated throughput values in "Summary" section (SAR 53490). 42
Revision 2 Updated Table 4 (SAR 53490). 42
(December 2013)
Revision 1 Initial Release NA
(December 2013)
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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

For Microsemi SoC Products Support, visit
http://www.microsemi.com/products/fpga<soc/design-support/fpga-soc-support

Website

You can browse a variety of technical and non-technical information on the SoC home page, at
WWWw.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. Visit About Us for sales office listings and
corporate contacts.

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@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.

Microsemi Corporate Headquarters
One Enterprise, Aliso Viejo;
CA 92656 USA

Within the USA: +1 (800) 713-4113
Outside the USA: +1 (949) 380-6100
Sales: +1 (949) 380-6136

Fax: +1 (949) 215-4996

E-mail: sales.support@microsemi.com

© 2015 Microsemi Corporation. All
rights reserved. Microsemi and the
Microsemi logo are trademarks of
Microsemi  Corporation. All  other
trademarks and service marks are the
property of their respective owners.

Microsemi Corporation (Nasdaq: MSCC) offers a comprehensive portfolio of semiconductor
and system solutions for communications, defense & 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
processing devices; RF solutions; discrete components; security technologies and scalable
anti-tamper products; Ethernet Solutions; Power-over-Ethernet ICs and midspans; as well as
custom design capabilities and services. Microsemi is headquartered in Aliso Viejo, Calif., and
has approximately 3,600 employees globally. Learn more at www.microsemi.com.

Microsemi makes no warranty, representation, or guarantee regarding the information contained herein or
the suitability of its products and services for any particular purpose, nor does Microsemi assume any
liability whatsoever arising out of the application or use of any product or circuit. The products sold
hereunder and any other products sold by Microsemi have been subject to limited testing and should not
be used in conjunction with mission-critical equipment or applications. Any performance specifications are
believed to be reliable but are not verified, and Buyer must conduct and complete all performance and
other testing of the products, alone and together with, or installed in, any end-products. Buyer shall not rely
on any data and performance specifications or parameters provided by Microsemi. It is the Buyer's
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