PolarFire 4K Dual Camera Video Kit

IS\ MICROCHIP

I nt I'Od u CﬁOn (Ask a Question)

This Application Note provides a comprehensive, hands-on demonstration, highlighting the video functionalities
of the PolarFire® Video Kit. This demo outlines the following main functionalities:

+ Capture and Display Live Video: This Video Kit captures and displays live videos from the camera sensor in
resolutions up to 4K at 30 fps.

+ Utilize Picture-in-Picture (PIP) Mode: PIP mode is used to view multiple video streams simultaneously.
+ Pass through HDMI Content: The HDMI content is paased from an external device to the display of the kit.

This demo provides a foundation for understanding and leveraging the powerful features of the PolarFire Video
Kit, and demonstrates the following functions:

* MIPI CSI-2 RX to read the 4K dual camera input

+ Color Filter Array (CFA) to Red, Green, Blue (RGB) conversion

+ Display controller

* Picture in Picture (PIP)

« 4Kimage panning through 1920 x 1080 output through HDMI 1.4 TX port

+ 1080p video input through HDMI 2.0 RX port

+ 4Kvideo output through HDMI 2.0 TX port

« Defective pixel correction and Edge detection

+ Image enhancements such as contrast, brightness, color balance, and gamma correction
+ Histogram plot of live video

Important: The solution includes a user-friendly Graphic User Interface (GUI) to control
the preceding image and video settings.

For more information about this video kit, see the PolarFire FPGA Video and Imaging Kit with MPF300T Device
web page.

For more information about Histogram, see UG0944: Histogram User Guide.


https://microchipsupport.force.com/s/newcase?pub_guid=GUID-48FF30A0-7937-476E-B3E3-AC6B4E053D12&pub_lang=en-US&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-10E87510-C4E7-4F2E-A5EB-2528B89742AD&cover_title=PolarFire%204K%20Dual%20Camera%20Video%20Kit&tech_support_link=NA&revision_letter=A&source=PDF&title=Introduction
https://www.microchip.com/en-us/development-tool/MPF300-VIDEO-KIT-NS
https://ww1.microchip.com/downloads/aemDocuments/documents/FPGA/ProductDocuments/UserGuides/ip_cores/directcores/Microchip_Polarfire_FPGA_Histogram_IP_User_Guide_UG0944.pdf

The following figure highlights the PolarFire Video Kit features.

Figure 1. PolarFire Video Kit (DVP-102-000512-001)
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1. Demo Requirements (s auestion)
The following table lists the hardware and software required for running the demo.

Table 1-1. Demo Requirements
Hardware and Accessories

PolarFire® video kit MPF300-VIDEO-KIT-NS
Kit contents:

* PolarFire Video and Imaging board with MPF300T-1FCG1152E Device
+ Dual Camera Sensor board - VIDEO-DC-DUALCAM

+ 12V power pack/AC adapter

+  HDMI cable

+ USB 2.0 A male to mini-B

2x HDMI Monitor + 1920 x 1080, 60 Hz resolution monitor for the HDMI 1.4 TX port
+ 4Kresolution monitor for the HDMI 2.0 TX port

Software
FlashPro Express This software is used to program the FPGA.

Microchip FPGA_GUI_Pack This pack includes the necessary run-time engine and drivers for the operation of the Microchip
FPGA Demo GUIs.
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https://microchipsupport.force.com/s/newcase?pub_guid=GUID-48FF30A0-7937-476E-B3E3-AC6B4E053D12&pub_lang=en-US&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-3882950F-081F-4E63-8B6F-ECB0981339FB&cover_title=PolarFire%204K%20Dual%20Camera%20Video%20Kit&tech_support_link=NA&revision_letter=A&source=PDF&title=Demo%20Requirements
https://www.microchip.com/en-us/development-tool/MPF300-VIDEO-KIT-NS

2. Demo Prerequisites s auestion)
For the best demo experience, ensure to perform the following steps:

1. Download the PolarFire 4K Dual Camera Video Kit design files.
2. Program the FPGA using the job file.

Important: Thempf an5270 v2024pl 5b folder contains a job file (JOB file)
which includes the FPGA bitstream to be programmed. For programming FPGA
using the job file, see 6.2. Programming the Device Using FlashPro Express.

3. From the Libero SoC Software Downloads, download and install the Libero® SoC Design Suite.
4. Download and install the Microchip FPGA_GUI_Pack.
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https://ww1.microchip.com/downloads/aemDocuments/documents/FPGA/SOCDesignFiles/FPGA_GUI_Pack_Installer.zip

3- CIOCking Structure (Ask a Question)

The clocks generated from the on-board oscillator are used in the demo design. Using the 27
MHz reference frequency from the on-board oscillator, PF_CCC_CO generates a 150 MHz clock

for the HDMI_RX, and a 50 MHz clock for the Mi-V processor subsystem and DDR controller.
Using the reference frequency of 200 MHz (DDR System clock), PF_CCC_C1 generates a 148.5 MHz
clock for XCVR_ERM_CO (HDMI) and Display controller. Using the 148.5 MHz on-board oscillators,
PF_XCVR_REF_CLK generates a 148.5 MHz clock (LANEO_TX_CLK_R) for the 4K User Logic.

Using the 150 MHz reference frequency, PF_CCC generates a 120 MHz clock for MIPI_RX_DECODER.

The following figure shows the clocking structure.

Figure 3-1. Clocking Structure
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4- Reset Structu re (Ask a Question)

The Mi-V processor subsystem, XCVR, UART, ISP, and all other blocks are reset when the following
signals are asserted:

«  DEVICE_INIT_DONE from PF_INIT_MONITOR
« DDR_CTRL_RDY from DDR Controller

« DDRPLL_LOCK

« PLL_LOCK of PF_CCC_CO

The following figure shows the reset structure.

Figure 4-1. Reset Structure
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5- |nSta"ing the DemO GUI (Ask a Question)
To install the GUI, perform the following steps:
+ Extract the contents of the mpf an5270 v2024pl gui.zip file.

+ Toinstall the demo GUI, run the setup.exe file with admin rights and follow the on-screen
instructions.

The Video Control GUI is now ready for use.

Important:

+ At the end of the installation, you may be prompted to download and install
the FPGA_GUI_Pack, if it is not already available on your system.

+ For any queries encountered while running the installer, contact the Technical
Support team.
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6- Setting Up the DemO (Ask a Question)

Setting up the demo involves the following steps:

Setting up the Hardware
Programming the Device using FlashPro Express

6-1 Setﬁng Up the Hardware (Ask a Question)
To set up the hardware, perform the following steps:

1.

Connect the Camera: Gently insert the dual camera sensor module into the J38 interface on the
video kit.

Connect the Monitors:
a. Use an HDMI cable to connect the Full HD HDMI monitor to J2 (HDMI 1.4 TX port).
b. Use another HDMI cable to connect the 4K HDMI monitor to J1 (HDMI 2.0 TX port).

Connect to Your PC: Plug the USB mini cable into J12 on the video kit and connect the other end
to your computer.

Power Up: Plug the power supply cable into J20 on the video kit. Ensure that the jumpers are set
correctly, as listed in the following table.

Table 6-1. Jumper and Switch Settings

J15 Open SPI Target and Initiator mode selection. Default: SPI Initiator
117 Open 100K PD for TRSTn. Default: 1K PD is connected.
J19 Pin 1 and 2 Default: XCVR_VREF is connected to GND.

J28 Pin 1 and 2 Default: Programming through the FTDI

J24 Pin2and 4 Default: VDDAUX4 voltage is set to 3V3.

J25 Pin 5and 6 Default: Bank4 voltage is set to 1V8.

J36 Pin 1 and 2 Default: Board power-up through the SW4

SW6 ON User DIP switch

Sw4 OFF Power ON/OFF switch

J20 12V input 12V input to the board

5. Turn on both HDMI monitors.

6.

To power on the video kit, slide switch SW4.

To program the PolarFire device, see 6.2. Programming the Device Using FlashPro Express
section.
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6.2 Programming the Device Using FlashPro Express (asa auestion)

This section describes how to program the PolarFire device, with the programming job file, using
FlashPro Express.

To program the device, perform the following steps:

1. On the host PC, launch the FlashPro Express software.

2. To create a new job project, click New or navigate to the Project menu and select New Job Project
from FlashPro Express Job.

3. Inthe New Job Project, from the FlashPro Express Job dialog box, enter the following:

- Programming job file: Click Browse, navigate to the location where the job file is located, and
select the file. The default location is:
<download folder>\mpf an5270 v2024pl jb\mpf an5270 v2024pl df.

- FlashPro Express job project location: Click Browse and navigate to the FlashPro Express
project location.

Figure 6-1. New Job Project from FlashPro Express Job

[ Create New Job Project >

job project by importing FlashPro Express job file.
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Click OK. The required programming file is selected and ready to be programmed in the device.

5. The FlashPro Express window appears as shown in the following figure. Confirm that a
programmer number appears in the Programmer field. If it does not, confirm the board
connections and click Refresh/Rescan Programmers.
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Figure 6-2. Programming the Device
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Created FlashPro Express Job Project.

6. Click RUN. When the device is programmed successfully, a RUN PASSED status is displayed, as
shown in the following figure. See 7. Running the Demo.

Figure 6-3. FlashPro Express—RUN PASSED
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7. Close FlashPro Express or in the Project tab, click Exit.

The PolarFire device is now programmed.
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7. Running the Demo (s auestion)

The PolarFire® Video Kit Picture-In-Picture (PIP) demonstration showcases the ability to process the
MIPI Rx data from two 4K cameras operating at 30 fps. The captured frames are stored in DDR
memory and then transferred to the display, in accordance with the display controller's timing
specifications. The display uses a sophisticated image processing pipeline, which includes Bayer
interpolation, Gamma correction, Histogram equalization, and image enhancement Intellectual
Properties (IPs) to improve the raw camera output. In addition, the demo includes an automatic
exposure control for the cameras, which adjusts to the ambient light conditions.

Furthermore, the demonstration includes an HDMI Rx input that supports a resolution of 1920 x
1080p at 60 Hz. When an HDMI source is connected to the Rx port, the video is displayed on an
HDMI monitor.

Within the demo's architecture, two display controllers are used to deliver dual video outputs:

* AFull HD output, with a resolution of 1920 x 1080 at 60 Hz

* A 4K output, with a resolution of 3840 x 2160 at 30 Hz

The Full HD output is equipped with features such as Picture-in-Picture (PIP), Panning, Edge
Detection, and various image enhancements including adjustments for contrast, brightness, color
balance, and alpha blending. The 4K output is also capable of image enhancements. A single

GUI controls the image enhancement settings for both video outputs. To run the demo, users
must verify the imaging and video configurations using the Video Control GUI, and then view the
outcomes on the HDMI monitor.

After power cycling, observe the following on the two monitors:

+ The Full HD HDMI monitor displays the camera feed from the two cameras as Picture-in -Picture

+ The 4K HDMI monitor displays the camera feed from one of the cameras in 4K mode

To check the HDMI pass-through, perform the following steps:

1. Connect the HDMI port of a HDMI output device (such as laptop) to the HDMI 2.0 RX port J35
connector on the video kit, through an additional HDMI male to male cable. Make sure the HDMI
output device uses a resolution of 1920 x 1080p at 60 Hz.

The video in the HDMI monitor is automatically switched to the video from HDMI input source.
2. To switch back to camera video, disconnect the HDMI RX cable.

To use the demo GUI, perform the following steps:

1. Start the Video Control GUI from the programs, see the following figure.

Figure 7-1. Video Control GUI

Video Control GUI

Alpha Color Balance : Red
J 1355 |
o "o 100 150 200 255 o '''so 100 150 ‘200 ‘255 =
Contrast Color Balance : Green
P R
Brightness Color Balance : Blue

RN
0 50 100 150 200 255 50 100 150 200 255

o-

Bayer/Edge Select

Bayer © Defective

S PIP Menu Piscel Histogram Reset

@ MICROCHIP


https://microchipsupport.force.com/s/newcase?pub_guid=GUID-48FF30A0-7937-476E-B3E3-AC6B4E053D12&pub_lang=en-US&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-CE641528-E5C8-4C31-879E-83CDBE5DF2B9&cover_title=PolarFire%204K%20Dual%20Camera%20Video%20Kit&tech_support_link=NA&revision_letter=A&source=PDF&title=Running%20the%20Demo

2. From the I/0 list, click the second largest COM port, and then click the Connect button.
Figure 7-2. Connecting the GUI and Video Kit
S ~|

COom4a
COm4a

Refresh

The following figure shows that the Connect button turns green indicating a successful
connection.

Figure 7-3. Connection Successful
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3. Move the corresponding sliders appropriately to adjust the contrast and brightness, and observe
the change on the HDMI monitor.

Figure 7-4. Adjusting Contrast and Brightness
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4. Similarly, move the sliders to adjust the color balance of the image using the color balance
sliders.

5. Adjust the Alpha slider. The alpha blending feature enables adjusting the transparency of the PIP
image. When the alpha value is adjusted to minimum (0), the image disappears.
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Important: Default image settings can be reverted by using the Reset option.

6. Switch to Edge Detection mode using the Edge option.
In Edge Detection mode, the system will highlight live feed edges and switch the display to black
and white to improve edge visualization on the FULL HD Monitor, while a 4KP30 live feed will be
shown on a 4K display.

7. Select the PIP Menu to change the PIP settings.

8. Select the source of the PIP window between Camera 1 and Camera 2 using PIP: Source Select.
The position of the PIP window can be moved anywhere within the screen by dragging the pink
Picture In Picture box. The Auto Mode Start option moves the PIP window automatically. The
speed of this movement is controlled using the Auto Mode Step slider.

Figure 7-5. PIP Menu
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9. Close the PIP Menu.

Figure 7-6. Defective Pixel Menu
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10. To enable or disable the defective pixel functionality, navigate to the Defective Pixel Menu, as
shown in the preceding figure, and select the threshold values as listed:
+ Threshold 1: The first detection threshold establishes the minimum absolute difference
between pixels and their adjacent pixels of the same color.

+ Threshold 2: The second detection threshold determines how the difference in pixels
compares to the differences in pixels of other colors.
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9 Important: The defective pixel correction feature, when enabled and
configured with specified thresholds, adjusts the output video to reduce the
impact of dead or stuck pixels on the screen. Each pixel is compared to
established threshold values. If the pixel's value falls below the threshold, it

is identified as a dead pixel and eliminated.

Figure 7-7. Defective Pixel Correction
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11. To return to the main GUI, close the Defective Pixel Menu.

12. To view the histogram plot of the live video, navigate to the main video control GUI window,
and select the Histogram option. The plot on the right side is the intensity curve which can be
modified to adjust the intensity of various pixel values, as shown in the following figure.

Figure 7-8. Histogram Plot

r
™ Histogram = O X

Histogram

No. of pixels

Intensity

13. To return to the main GUI, close the Histogram window.
14. To exit from the demo, close the GUI.

This concludes the demo.
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8. Appendix: Running the Tcl Script (s aueston)

Tcl scripts are provided in the PolarFire Video Kit Reference Design to generate the Libero® project
for the reference design.

To run Tcl, perform the following steps:

1. Launch the Libero software.

2. Click Project > Execute Script.

3. Inthe downloaded mpf an5270 v2024pl df directory, select script.tcl.
4. Click Run.

After successful execution of the Tcl script, the Libero project is created within the top directory. For
more information, check the Log file mpf an5270 v2024pl df log.

For more details about the folder structure of mpf an5270 v2024pl df, Tcl scripts, and
commands, see the TCL, Scripts_ readme.txt and Tcl Commands Reference Guide. For any
queries about running the Tcl script, contact Technical Support team.
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9. Revision History (saauestion)

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

Table 9-1. Revision History

A 07/2024 The following is the list of changes in revision A of the document:

4.0 —

3.0 =
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* The document was migrated to the Microchip template.

*  The document number was updated from 50200849 to DS00005270.
+  The document ID was updated from DG0849 to AN5270.

* Updated the document for Libero v2024.1.

+ Updated 1. Demo Requirements section.

+ Updated 2. Demo Prerequisites section.

* Added a Note and updated 5. Installing the Demo GUI section.

+ Updated job file location and Figure 6-1, Figure 6-2, and Figure 6-3 in 6.2. Programming the Device
Using FlashPro Express section.

+ Updated 7. Running the Demo section.

The following is the list of changes in revision 5.0 of the document:

+ Added Gamma correction and Histogram plot feature to the design along with the GUI support.
+ Updated 7. Running the Demo section.

The following is the list of changes in revision 4.0 of the document:

+ Added clocking and reset structure, refer to 3. Clocking Structure and 4. Reset Structure.

+  The demo was updated to support 1080p video input through HDMI 2.0 Rx port.

The demo was updated to support 4K resolution HDMI output.
Added the image panning feature in 7. Running the Demo.
Initial Revision.


https://microchipsupport.force.com/s/newcase?pub_guid=GUID-48FF30A0-7937-476E-B3E3-AC6B4E053D12&pub_lang=en-US&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-08974BA1-64C2-42C9-A341-60BF6AAF432B&cover_title=PolarFire%204K%20Dual%20Camera%20Video%20Kit&tech_support_link=NA&revision_letter=A&source=PDF&title=Revision%20History

Microchip FPGA Support

Microchip FPGA products group backs its products with various support services, including
Customer Service, Customer Technical Support Center, a website, and worldwide sales offices.
Customers are suggested to visit Microchip online resources prior to contacting support as it is
very likely that their queries have been already answered.

Contact Technical Support Center through the website at www.microchip.com/support. Mention the
FPGA Device Part number, select appropriate case category, and upload design files while creating a
technical support case.

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, 650.318.8044

Microchip Information
The Microchip Website

Microchip provides online support via our website at www.microchip.com/. This website is used to
make files and information easily available to customers. Some of the content available includes:

+ Product Support - Data sheets and errata, application notes and sample programs, design
resources, user's guides and hardware support documents, latest software releases and archived
software

+ General Technical Support - Frequently Asked Questions (FAQs), technical support requests,
online discussion groups, Microchip design partner program member listing

+ Business of Microchip - Product selector and ordering guides, latest Microchip press releases,
listing of seminars and events, listings of Microchip sales offices, distributors and factory
representatives

Product Change Notification Service

Microchip’s product change notification service helps keep customers current on Microchip
products. Subscribers will receive email notification whenever there are changes, updates, revisions
or errata related to a specified product family or development tool of interest.

To register, go to www.microchip.com/pcn and follow the registration instructions.
Customer Support
Users of Microchip products can receive assistance through several channels:

+ Distributor or Representative

* Local Sales Office

+ Embedded Solutions Engineer (ESE)
+ Technical Support

Customers should contact their distributor, representative or ESE for support. Local sales offices are
also available to help customers. A listing of sales offices and locations is included in this document.

Technical support is available through the website at: www.microchip.com/support

Microchip Devices Code Protection Feature
Note the following details of the code protection feature on Microchip products:
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* Microchip products meet the specifications contained in their particular Microchip Data Sheet.

« Microchip believes that its family of products is secure when used in the intended manner, within
operating specifications, and under normal conditions.

+ Microchip values and aggressively protects its intellectual property rights. Attempts to breach the
code protection features of Microchip product is strictly prohibited and may violate the Digital
Millennium Copyright Act.

* Neither Microchip nor any other semiconductor manufacturer can guarantee the security of its
code. Code protection does not mean that we are guaranteeing the product is “unbreakable”.
Code protection is constantly evolving. Microchip is committed to continuously improving the
code protection features of our products.

Legal Notice

This publication and the information herein may be used only with Microchip products, including

to design, test, and integrate Microchip products with your application. Use of this information

in any other manner violates these terms. Information regarding device applications is provided
only for your convenience and may be superseded by updates. It is your responsibility to ensure
that your application meets with your specifications. Contact your local Microchip sales office for
additional support or, obtain additional support at www.microchip.com/en-us/support/design-help/
client-support-services.

THIS INFORMATION IS PROVIDED BY MICROCHIP “AS IS”. MICROCHIP MAKES NO REPRESENTATIONS
OR WARRANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED, WRITTEN OR ORAL, STATUTORY

OR OTHERWISE, RELATED TO THE INFORMATION INCLUDING BUT NOT LIMITED TO ANY IMPLIED
WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY, AND FITNESS FOR A PARTICULAR
PURPOSE, OR WARRANTIES RELATED TO ITS CONDITION, QUALITY, OR PERFORMANCE.

IN NO EVENT WILL MICROCHIP BE LIABLE FOR ANY INDIRECT, SPECIAL, PUNITIVE, INCIDENTAL, OR
CONSEQUENTIAL LOSS, DAMAGE, COST, OR EXPENSE OF ANY KIND WHATSOEVER RELATED TO THE
INFORMATION OR ITS USE, HOWEVER CAUSED, EVEN IF MICROCHIP HAS BEEN ADVISED OF THE
POSSIBILITY OR THE DAMAGES ARE FORESEEABLE. TO THE FULLEST EXTENT ALLOWED BY LAW,
MICROCHIP'S TOTAL LIABILITY ON ALL CLAIMS IN ANY WAY RELATED TO THE INFORMATION OR

ITS USE WILL NOT EXCEED THE AMOUNT OF FEES, IF ANY, THAT YOU HAVE PAID DIRECTLY TO
MICROCHIP FOR THE INFORMATION.

Use of Microchip devices in life support and/or safety applications is entirely at the buyer’s risk,

and the buyer agrees to defend, indemnify and hold harmless Microchip from any and all damages,
claims, suits, or expenses resulting from such use. No licenses are conveyed, implicitly or otherwise,
under any Microchip intellectual property rights unless otherwise stated.
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For information regarding Microchip’s Quality Management Systems, please visit
www.microchip.com/quality.

@ MICROCHIP

20


https://www.microchip.com/quality

Worldwide Sales and Service

Corporate Office

2355 West Chandler Blvd.
Chandler, AZ 85224-6199
Tel: 480-792-7200

Fax: 480-792-7277

Technical Support:
www.microchip.com/support

Web Address:
www.microchip.com

Atlanta

Duluth, GA

Tel: 678-957-9614
Fax: 678-957-1455
Austin, TX

Tel: 512-257-3370
Boston

Westborough, MA
Tel: 774-760-0087
Fax: 774-760-0088
Chicago

Itasca, IL

Tel: 630-285-0071
Fax: 630-285-0075

Dallas

Addison, TX
Tel: 972-818-7423
Fax: 972-818-2924

Detroit

Novi, Ml
Tel: 248-848-4000

Houston, TX

Tel: 281-894-5983
Indianapolis
Noblesville, IN
Tel: 317-773-8323
Fax: 317-773-5453
Tel: 317-536-2380
Los Angeles
Mission Viejo, CA
Tel: 949-462-9523
Fax: 949-462-9608
Tel: 951-273-7800
Raleigh, NC

Tel: 919-844-7510
New York, NY
Tel: 631-435-6000
San Jose, CA

Tel: 408-735-9110
Tel: 408-436-4270
Canada - Toronto

Tel: 905-695-1980
Fax: 905-695-2078

Australia - Sydney
Tel: 61-2-9868-6733
China - Beijing

Tel: 86-10-8569-7000
China - Chengdu

Tel: 86-28-8665-5511
China - Chongging
Tel: 86-23-8980-9588
China - Dongguan
Tel: 86-769-8702-9880
China - Guangzhou
Tel: 86-20-8755-8029
China - Hangzhou
Tel: 86-571-8792-8115
China - Hong Kong SAR
Tel: 852-2943-5100
China - Nanjing

Tel: 86-25-8473-2460
China - Qingdao

Tel: 86-532-8502-7355
China - Shanghai

Tel: 86-21-3326-8000
China - Shenyang
Tel: 86-24-2334-2829
China - Shenzhen
Tel: 86-755-8864-2200
China - Suzhou

Tel: 86-186-6233-1526
China - Wuhan

Tel: 86-27-5980-5300
China - Xian

Tel: 86-29-8833-7252
China - Xiamen

Tel: 86-592-2388138
China - Zhuhai

Tel: 86-756-3210040

India - Bangalore
Tel: 91-80-3090-4444
India - New Delhi
Tel: 91-11-4160-8631
India - Pune

Tel: 91-20-4121-0141
Japan - Osaka

Tel: 81-6-6152-7160
Japan - Tokyo

Tel: 81-3-6880- 3770
Korea - Daegu

Tel: 82-53-744-4301
Korea - Seoul

Tel: 82-2-554-7200
Malaysia - Kuala Lumpur
Tel: 60-3-7651-7906
Malaysia - Penang
Tel: 60-4-227-8870
Philippines - Manila
Tel: 63-2-634-9065
Singapore

Tel: 65-6334-8870
Taiwan - Hsin Chu
Tel: 886-3-577-8366
Taiwan - Kaohsiung
Tel: 886-7-213-7830
Taiwan - Taipei

Tel: 886-2-2508-8600
Thailand - Bangkok
Tel: 66-2-694-1351
Vietnam - Ho Chi Minh
Tel: 84-28-5448-2100

Austria - Wels

Tel: 43-7242-2244-39
Fax: 43-7242-2244-393

Denmark - Copenhagen

Tel: 45-4485-5910
Fax: 45-4485-2829

Finland - Espoo

Tel: 358-9-4520-820
France - Paris

Tel: 33-1-69-53-63-20
Fax: 33-1-69-30-90-79
Germany - Garching
Tel: 49-8931-9700
Germany - Haan

Tel: 49-2129-3766400
Germany - Heilbronn
Tel: 49-7131-72400
Germany - Karlsruhe
Tel: 49-721-625370
Germany - Munich
Tel: 49-89-627-144-0
Fax: 49-89-627-144-44
Germany - Rosenheim
Tel: 49-8031-354-560
Israel - Hod Hasharon
Tel: 972-9-775-5100
Italy - Milan

Tel: 39-0331-742611
Fax: 39-0331-466781

Italy - Padova
Tel: 39-049-7625286
Netherlands - Drunen

Tel: 31-416-690399
Fax: 31-416-690340

Norway - Trondheim
Tel: 47-72884388
Poland - Warsaw

Tel: 48-22-3325737
Romania - Bucharest
Tel: 40-21-407-87-50
Spain - Madrid

Tel: 34-91-708-08-90
Fax: 34-91-708-08-91
Sweden - Gothenberg
Tel: 46-31-704-60-40
Sweden - Stockholm
Tel: 46-8-5090-4654
UK - Wokingham

Tel: 44-118-921-5800
Fax: 44-118-921-5820

21


https://www.microchip.com/support
https://www.microchip.com

	Introduction
	Table of Contents
	1.  Demo Requirements
	2.  Demo Prerequisites
	3.  Clocking Structure
	4.  Reset Structure
	5.  Installing the Demo GUI
	6.  Setting Up the Demo
	6.1.  Setting Up the Hardware
	6.2.  Programming the Device Using FlashPro Express

	7.  Running the Demo
	8.  Appendix: Running the Tcl Script
	9.  Revision History
	Microchip FPGA Support
	Microchip Information
	The Microchip Website
	Product Change Notification Service
	Customer Support
	Microchip Devices Code Protection Feature
	Legal Notice
	Trademarks
	Quality Management System
	Worldwide Sales and Service


