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1 Revision History

The revision history describes the changes that were implemented in the document. The changes are
listed by revision, starting with the most current publication.

1.1 Revision 3.0

The following is a summary of the changes in revision 3.0 of this document.

. Libero SoC and FlashPro design requirements were updated. For more information, see Table 1,
page 4.
»  Display resolution was updated from 1280x800 to standard 1280x720.

1.2 Revision 2.0

Updated the document based on SAR (80968). See Audio Demo, page 23.

1.3 Revision 1.0

Revision 1.0 was the first publication of this document.
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SmartFusion2 Imaging and Video Demo
Guide

The SmartFusion2 imaging and video demo is based on SmartFusion2 Advanced Development Kit and
Imaging and Video daughter card. Microsemi's SmartFusion2 Advanced Development Kit offers a full
featured 150K LE device, SmartFusion2 system-on-chip (SoC) FPGA. This 150K LE device, inherently
integrates reliable flash-based FPGA fabric, a 166 MHz ARM Cortex-M3 processor, advanced data
security features, digital signal processing (DSP) blocks, static random-access memory (SRAM),
embedded non-volatile memory (eNVM), and industry-required high-performance communication
interfaces-all on a single chip. This device also supports all the data security features available in
SmartFusion2 devices. For more information about data security features, see
http://www.microsemi.com/products/fpga-soc/design-resources/dev-kits/smartfusion2/smartfusion2-
advanced-development-kit.

Video daughter board provides many interfaces for video and audio applications and the circuitry
necessary for connection to an FPGA through a FMC connector, as shown in Figure 1, page 3.

Features

+  HDMI Transmitter (ADV7511) and Receiver (ADV7611) chip sets and corresponding connectors

* LVDS 7:1 interface for connecting LCD

+ Image sensor interface, which supports three difference sensor interfaces: Parallel, MIPI CSI-2, and
HiSPi

*  Microsemi Audio Processor (Timberwolf ZL38051)

*  Analog mic connector

* Analog headphone and speaker connector

» Digital mics

*  100-pin FMC Connector

DG0702 Demo Guide Revision 3.0 2
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Figure 1+ Video Daughter Board

Image
Sensor
Interface

DMIC1_L DMIC1_R DMIC2_L DMIC2_R

DWICZ_C DWICZ K

el
:_REV
04&9-
Display
LVDS 7:1
i
= S
Display .f;'th.‘ i
BackLight Ee |
9 15?»7}9_]1111( g

Analog  Head HDMI RX HDMI TX
Mic Phone/ CON1 CON2
Speaker

This demo guide provides the customers a foundation to set up an environment for the demonstration of
video system, which includes hardware IP blocks and software. This demo guide provides details about
the hardware setup and connections for running the demo design. A fully integrated solution along with
an easy-to-use GUI is provided that enables customers to design the prototypes quickly. This video
solution showcases various functions:

. CFA to RGB Conversion

+ Display Timing Generator

*  Alpha Blending

+  Edge Detection

. Image enhancements such as sharpening, brightness, contrast, hue, and saturation
» Parallel reference design is configured for 1280x720 resolution

For more information about these features, goto
http://www.microsemi.com/products/fpgasoc/imaging#getting-started
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2.1 Design Requirements

The following table lists the hardware and software design requirements for running the demo design.

Table 1« Design Requirements

Design Requirements Description

Hardware

SmartFusion2 Imaging and Video Daughter VIDEO-DC-PRL

Card

SmartFusion2 Advanced Development Kit' M2S150-ADV-DEV-KIT
Image Sensor ARO0330 Parallel Sensor 3.3 V

Image Sensor Ribbon Cable -
Mini USB to Type A USB cable? -
USB micro AB connector? -
Power adapter (T1121-P5P-ND)2 -
Operating System -

Software

Libero® System-on-Chip (SoC) software v11.7 SP2

SoftConsole v3.4 SP1

USB drivers for GUI Signed Windows USB drivers for USB
communication between user interface and
SmartFusion2 Advanced Development Kit.

FlashPro programming software v11.7 SP2

1.  SmartFusion2 Advanced Development Kit needs to be purchased separately and it is not
shipped along with the SmartFusion2 Imaging and Video Daughter Card.

2. Mini USB to Type A USB cable and USB micro AB connector are included with SmartFusion2
Advanced Development Kit.

DG0702 Demo Guide Revision 3.0 4
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Figure 2+ SmartFusion2 Advanced Dev Kit Board Setup
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2.2 Demo Design

The demo programming files are available for download at:
http://soc.microsemi.com/download/rsc/?f=m2s_dg0702_liberov11p7sp2_pf

The demo programming files include:

*+ Readme
+  STAPL programming file

The following figure shows the top-level structure of the demo design files.
Figure 3+ Demo Programming Files Top-Level Structure

<download_folder>

L m2s_dg0702_liberovi1p7_df

——  readme.txt

L——  Programming_Files

L IDB_AR0330_PARL_ADK150.stp
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The GUI installers are available for download at:
http://soc.microsemi.com/download/rsc/?f=m2s_dg0702_liberov11p7_qui

The GUI installer files include:

*  GUl installer
*  readme.ixt

The following figure shows the top-level structure of the GUI installer.

Figure 4+ GUI Installer Top-Level Structure

<download_folder>

I— m2s_dg0702_liberov11p7_gui

readme.txt

—— GUI
—— bin
—— license
L supportfiles
——  nidist.id
—— setup.exe
L setup.ini

The Libero reference design files are available for download at:
http://soc.microsemi.com/download/rsc/?f=parallel_cam_video_ref_design

Note: While loading the demo files, select Save instead of Open.

2.3 Setting Up the Demo Design

This section has the following subsections:

e  Setting Up the Hardware
* Installing the Video Demo GUI
*  GUI Driver Configuration

DG0702 Demo Guide Revision 3.0 6
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2.31 Setting Up the Hardware

The following figure shows the hardware setup for imaging and video demo.

Figure 5+ SmartFusion2 Imaging and Video Demo Hardware Setup
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2311 Video Daughter Board Settings

The following steps describe how to set the Video Daughter board.

1. Connect the video daughter board to HPC (J30) FMC connector of SmartFusion2 Advanced
Development Kit.

2. Close the pins 1-2 of J13 of Video daughter board to select the core voltage 3.3 V.

3. Connect one end of the HDMI cable to HDMI Connector (CON2) of video daughter board and other
end to the monitor.

Figure 6 = SmartFusion2 Video Demo: Video Daughter Board settings
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I

4. Connect one end of the image sensor ribbon cable to the image sensor interface (J21) on the video
daughter board and the other end to the parallel sensor (AR0330). The following figure shows the
correct way of connecting the cable.

Figure 7« SmartFusion2 Video Demo: Camera Ribbon Cable Connection

éj Correct Connection

5. For testing audio application, connect the analog microphone to the analog microphone
connector (port P3) and headphone or speaker to the connector (port P2). Digital microphones can
also be used for testing.

DG0702 Demo Guide Revision 3.0 8



SmartFusion2 Imaging and Video Demo Guide

2.3.1.2

6.

& Microsemi

Power Matters.”

Default jumper settings are:
*  Close pin 2 of J5 and J6.

*  Short jumper SP1

SmartFusion2 Advance Dev Kit Settings

The following steps describe how to set the SmartFusion2 Advance Dev Kit board.

1.

2.
3.

Connect the 12 V power supply brick to J42 to supply power to the board, as shown in Figure 8,

page 10.

Close the pins 1-2 of J353 to select the core voltage 3.3 V.

Close the pins 1-2 of J121 and J124.

Connect USB cable (mini USB to Type A USB cable) to J33 and the other end of the cable to USB
port of the Host PC.Connect one end of USB micro connector to P1 and other end of the cable to the

Host PC.

For other default jumper settings, see the following table.

Switch ON the power supply switch, SW7.

Table 2 « Jumper and Resistor settings M2S150 ADK
Jumpers/Resistors Settings

J116 Short 1-2

J123 Short 2-3

J354 Short 1-2 for 2.5V
J54 Short 1-2

J32 Short 1-2

J14 Short 1-2

J23 Short 1-2

J11 Short 1-2

J8 Short 1-2

R1217 Mounted

R1216 Un-Mounted

DG0702 Demo Guide Revision 3.0 9
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6. Open FlashPro software and program the STAPL file (IDB_ARO0330_PARL_ADK150.stp). For more
information about how to program using FlashPro, see Manufacturing Test section from
UG0557: SmartFusion2 SoC FPGA Advanced Development Kit User Guide.

Figure 8 = SmartFusion2 Imaging and Video Demo: SmartFusion2 Advanced Development Kit Settings

J-353

use
Micro
Connector

mini USB to
Type A USB
Cable

12v sw7 FMC Connector
Power Supply (HPC)

2.3.2 Installing the Video Demo GUI

The following steps describe how to install the Video Demo GUI:

1. From the downloaded folder, open the \GUI\ folder and run setup.exe. Click Yes for any message
from User Account Control. Setup window is displayed with the default locations.

2. Click Next.
*  Accept the license agreement and click Next.
»  Confirm the installation location in the installation dialog box and click Next.
A progress bar appears that shows the progress of the installation. On successful installation, the
following message is displayed: Installation Complete.

3. Click Finish to exit the installation wizard.
4. Restart the Host PC.

DG0702 Demo Guide Revision 3.0 10
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Check the device manager to see if the USB drivers are already configured on the Host machine. To
check if the drivers are configured correctly, after ensuring that the hardware is powered ON and
connected to the Host PC using USB cable (P1 on board), see if NI-VISA USB devices appear in the
device manager, as shown in the following figure. If they are configured, skip to Running the Demo
Design, page 18.

Identifying the SmartFusion2 Video Demo USB Driver
= Device Manager l =NAEE X )

File  Action View Help
@= | M| E HE RS

X5 Imaging devices I

Z2 Keyboards

-B Mice and other pointing devices
‘_-IJ Monitors

¥ Network adapters

¥ Bluetooth Device (Personal Area Network) I
Bluetooth Device (RFCOMM Protocol TDI)

[

Fortinet virtual adapter
Intel(R) Centrino(R) Advanced-M 6235 il
Intel(R) Ethernet Connection 217-LM
Microsoft Virtual WiFi Miniport Adapter
Microsoft Virtual WiFi Miniport Adapter #2
(N - EFTProD WA Adsprer
4-{§ NI-VISA USB Devices

. LI§ MSCC_UskHID|

b a MoMachine USB Host Adapter

1 Ty PorE (LMt

[ Dn Processors

» I 5D host adapters

il |>t2| Srnart card readers

Il |>J‘i Sound, video and game controllers Wl

m

> )M System devices

[~ a Universal Serial Bus controllers | 4

4
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2.3.3  GUI Driver Configuration

The following steps describe how to install the GUI driver on the Host PC that has Windows 7 or higher

version installed. The downloaded programming file must be programmed on the board before

proceeding for driver installation.
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1. Connect the Host PC to the P1 connector on the SmartFusion2 Video Demo Kit using the USB A to
mini-B USB cable.

2. Connect the power adapter to the kit and switch ON SW7 switch.
3. Open Device Manager of the Host PC and select USB Input Device under Human Interface

Devices, as shown in the following figure.

Figure 10 + Device Manager

File Action View Help

s | @ E HE

o @S

4 = wiBdl-dogurua
03 Batteries
-8 Computer
|.>-u Disk drives

- & Display adapters

-4 DVD/CD-ROM drives
4 l:% Human Interface Devices
% USE Input Device

Dﬁ Imaging devices
[» 2 Keyboards

DB Mice and other pointing devices

- - Monitors
- -iF Network adapters

» 73 Ports (COM & LPT)

'>B Processors
;> L SD host adapters

§ Sd Sound, video and game controllers

78 System devices

[5 i Universal Serial Bus controllers
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4. Right-click on the USB Input Device and select Properties, as shown in the following figure.
Installing the USB Driver - Opening the Properties Window

——————— Help
&= | @ E HR R xS |
4.5 w764l-dogurua |

03 Batteries

-8 Computer

-y Disk drives

A Display adapters

- DVD/CD-ROM drives

Cﬁ Human Interface Devices
USBE Input Device

[t USB Input Dpuic=]

(R SR o

= IDE ATA/ATAPI| Update Driver Software...
X5 Imaging device: Disable

<= Keyboards

B Mice and other
A Monitors

»-iF Network adapte ﬁ
575 Ports (COM & 1] || Froperties

Uninstall

e e

Scan for hardware changes

DB Processors

|+ L SD host adapters

|- -%| Sound, video and game controllers
{8 System devices

[» - i Universal Serial Bus controllers

Opens property sheet for the current selection.

5. In the Details tab, select Hardware Ids under Property. The following figure shows the USB Input

Device Properties window.

Figure 12 « Selecting the Right VID Number in the Properties Window

6.

USB Input Device Properties

[S=)

General | Driver | Details

= USB Input Device
2]

Property

Hardware ds

Value

| USB\VID_1514&PID_20158REV_3000

USB\WID_1514&PID_2015

(

OK

]l Cancel ]

=

Select the appropriate VID number under Value and click OK. The VID number must have 1514, as

shown in the following figure.
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7. Inthe Device Manager window, right-click on the USB Input Device with the specified VID number
and select Update Driver Software.

Figure 13 »+ Updating Driver Software

| File Action View Help
ol d Rl NERN 7 el AN
4 & wigdl-dogurua
|_>-$ Batteries
{8 Computer
b ea Disk drives
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L % USBE Input Device

USB Input Depe -

~ IDE ATA/ATAPI Update Driver Software...
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b= Keyboards Uninstall

[ 8 Mice and other p
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L5 Ports (COM & Lp|_ Froperties

I.>-R Processors

& B 5D host adapters

|.> 4 Sound, video and game controllers

D;-;l System devices
[ i Universal Serial Bus controllers

Launches the Update Driver Software Wizard for the selected device.

8. Select Browse my computer for driver software from the Update Driver Software - USB Input
Device window, as shown in the following figure.

Figure 14 « Updating Driver Software - Locate and Install the Driver Software Manually

- = il

= Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

= Browse my computer for driver software
Locate and install driver software manually.
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9. Click Let me pick from a list of device drivers on my computer and click Next, as shown in the
following figure.

Figure 15+ Updating Driver Software - Selecting the Driver Location
. =

@ [l Update Driver Software - USB Input Device

Browse for driver software on your computer

Search for driver software in this location:

C\Windows\inf hd Browse...

[Z]Include subfolders

< Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.

10. Ensure that MSCC_UsbHID is selected and click Next.
Figure 16 » Selecting the Device Driver
s B

@ [l Update Driver Software - MSCC_UsbHID

Select the device driver you want to install for this hardware.

Select the manufacturer and model of your hardware device and then click Nexdt. If you have a
&% diskthat contains the driver you want to install, click Have Disk.

Show compatible hardware

Model

EIMSCC_UsbHID
[ZJUSB Input Device

'—_ﬂ-l This driver has an Authenticode(tm) signature.
|

Tell me why driver signing is important

Grce
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11. A pop up window appears, as shown in the following figure. Click Install.

Figure 17 » Locating the Device Driver

[:=] Windows Security

=X

Would you like to install this device software?

Name: Microsemi Inc NI-VISA USB Devices
o Publisher: Microsemi

p—
[] Always trust software from "Microsemi”. Install I Don't Install

ﬂ' You should only install driver software from publishers you trust. How
can I decide which device software is safe to install?

[

The following window appears on successful installation.
Figure 18 » Successful Installation Message

fi - . - = - -
e e — —m— i Wy ey — W S—
\“/'] [l Update Driver Software - M5CC_UsbHID

Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:

[l MSCC_UsbHID

|

N

|

|

s ————— —
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12. Check for NI-VISA-USB Devices in the Device Manager window to ensure that the driver is

installed successfully, as shown in the following figure.

Figure 19 » Verifying the Installed Driver Software
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Figure 20

Running the Demo Design

The following steps describe how to run the demo design.
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1. After installing the GUI, go to Start menu and select Video_ Demo _GUI to open the GUI, as shown

in the following figure.
Launching the SmartFusion2 Video Demo GUI

e Muozilla Firefox
i@ Internet Explorer

@ Libero 50C v11.6

/ﬁ' Microsoft Word 2010
M‘ GIMP 2
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2.

3.

& Microsemi

Power Matters.

In the SmartFusion2 Video Demo GUI, select the USB device with VID 0x1514 and PID 0x2015
(USBO0::0x1514::0x2015..) from the USB DEVICE drop-down list.

Figure 21 + SmartFusion2 Video Demo GUI — Launch Window
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Click Connect.
On successful connection, the connection LED on the right-side of the window is highlighted in

green.

This user interface supports three features for the demo:

Camera Sensor Demo
Edge Detection Demo
Audio Test
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2.41

Camera Sensor Demo

The following steps describe how to run camera sensor demo design.

& Microsemi

Power Matters.”

1. Select the Camera Sensor Demo from the demo selection block, as shown in the following figure.
Video is displayed on the monitor with Microsemi logo on it (which represents alpha blending
feature)

Figure 22 + SmartFusion2 Video Demo GUI — Demo Selection
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Different features such as brightness, contrast, saturation, hue, and sharpness can be adjusted, as
shown in the following figure to enhance the image.

Figure 23 » SmartFusion2 Video Demo GUI - Image Enhancement Features
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24.2 Edge Detection Demo

The following steps describe how to run edge detection demo design.

1. Select the Edge Detection option from demo selection, as shown in the following figure. On the

& Microsemi

monitor, only edges of the scene under view can be seen.
Figure 24 » SmartFusion2 Video Demo GUI — Edge Detection Demo
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The following figures show the difference between normal images and the edge detected images.

Figure 25 « Difference between Normal Image and the Edge Detected Image 1

Figure 26 » Difference between Normal Image and the Edge Detected Image 2
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243 Audio Demo

The following steps describe how to run audio demo design.

1. For testing the audio application, click Configure. The Start and Stop buttons are disabled until the
configuration is done.
Note: Whenever the board is reset, audio test has to be reconfigured.

Figure 27 » SmartFusion2 Video Demo GUI — Configure Audio Test
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& Microsemi

Power Matters.”

2. Then, click OK for the prompt message, as shown in the following figure. It will take few seconds to
configure the audio test.

Figure 28 » SmartFusion2 Video Demo GUI - Prompt message
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Figure 29 » SmartFusion2 Video Demo GUI — Start Audio Test
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3. Start button is enabled after the audio test is configured, as highlighted in preceding figure. Click
Start and speak closer to the digital microphone port DMIC1_L and DMIC1_R. You will hear the
sound through the Head Phone / Speaker port (see Figure 1, page 3) until you click Stop.

Figure 30 + Imaging and Video Kit — Digital Microphone

DMIC1_L DMIC1_R DMIC2_L DMIC2_R

(see Figure 1, page 3),
configure the user interface as instructed above to perform the audio test.
Note: Microphone is not shipped along with this kit.
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