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Disclaimers

Lattice makes no warranty, representation, or guarantee regarding the accuracy of information contained in this document or the suitability of its products
for any particular purpose. All information herein is provided AS IS, with all faults, and all associated risk is the responsibility entirely of the Buyer. The
information provided herein is for informational purposes only and may contain technical inaccuracies or omissions, and may be otherwise rendered
inaccurate for many reasons, and Lattice assumes no obligation to update or otherwise correct or revise this information. Products sold by Lattice have
been subject to limited testing and it is the Buyer's responsibility to independently determine the suitability of any products and to test and verify the
same. LATTICE PRODUCTS AND SERVICES ARE NOT DESIGNED, MANUFACTURED, OR TESTED FOR USE IN LIFE OR SAFETY CRITICAL SYSTEMS, HAZARDOUS
ENVIRONMENTS, OR ANY OTHER ENVIRONMENTS REQUIRING FAIL-SAFE PERFORMANCE, INCLUDING ANY APPLICATION IN WHICH THE FAILURE OF THE
PRODUCT OR SERVICE COULD LEAD TO DEATH, PERSONAL INJURY, SEVERE PROPERTY DAMAGE OR ENVIRONMENTAL HARM (COLLECTIVELY, "HIGH-RISK
USES"). FURTHER, BUYER MUST TAKE PRUDENT STEPS TO PROTECT AGAINST PRODUCT AND SERVICE FAILURES, INCLUDING PROVIDING APPROPRIATE
REDUNDANCIES, FAIL-SAFE FEATURES, AND/OR SHUT-DOWN MECHANISMS. LATTICE EXPRESSLY DISCLAIMS ANY EXPRESS OR IMPLIED WARRANTY OF
FITNESS OF THE PRODUCTS OR SERVICES FOR HIGH-RISK USES. The information provided in this document is proprietary to Lattice Semiconductor, and
Lattice reserves the right to make any changes to the information in this document or to any products at any time without notice.
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Acronyms in This Document

A list of acronyms used in this document.

Acronym Definition

FPS Frames Per Second

NNC Neural Network Compiler
SPI Serial Peripheral Interface
USB Universal Serial Bus
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1. Introduction

This document describes how to set up and run the Object Classification: Video Stream Analysis Demonstration, which uses
the Lattice Avant™-E Evaluation Board Rev. D.

2. Functional Description

Figure 2.1 shows the Lattice Avant-AT-E Evaluation Board, which is used in this demo.

8-Segment PMOD
SPI Flash LEDs Connectors

SEssssRREERES
-

Mini USB
FTDI Chip Power LEDs
FMC1 Connector
LPDDR4 Memory
Avant FPGA Platform Manager 2
Main Power Switch
DIP Switch
12 V DC Power Jack
1/0 Extended Area

Push Buttons FMC2 Connector

Figure 2.1. Lattice Avant-AT-E Evaluation Board
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2.1. Hardware Requirements

This section shows the hardware required for this design and how they are connected.
e Lattice Avant-AT-E Evaluation Board Rev. D, as shown in Figure 2.1.
e  USB type A programming cable , as shown in Figure 2.2.

Figure 2.2. Lattice USB programming cable - HW-USBN-2B

e  ALINX FL9134: HDMI Input/Output FMC Daughter Board, as shown in Figure 2.3.
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Figure 2.3. Top View of ALINX FL9134: HDMI Input/Output FMC Daughter Board

© 2024 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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e  AGPTEK live streaming media player, as shown in Figure 2.4.

AGPEEK"

HD Media Player
Mini 1080

Figure 2.4. WD TV Live Streaming Media Player

e USB flash drive to store demo video for detection
e Display device (monitor) with HDMI support and 1080p support
e Two HDMI cables

2.2. Software Requirements
e Lattice Radiant™ Programmer version 2024.1. Refer to http://www.latticesemi.com/latticeradiant.

© 2024 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal
All other brand or product names are trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice
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3. Setting up the Demo

Figure 3.1 shows the overall demo setup.

Figure 3.1. Overall Demo Setup

To set up the demo:

1.

A

Connect the 12V power adapter to J50.

Connect the Mini-USB Type-A cable from PC to J2.

Set jumpers on JP1 and JP2 switches to pins 1 and 2 to enable UART.
Leave the JP3 jumper open.

Connect the Alinx FL9134 board to the J54 FMC connector of the Avant-AT-E Evaluation Board by connecting the jumper
on JP28 to pins 2 and 3.

Connect the input HDMI port of the Alinx FL9134 board to the HDMI port of the AGPTEK media streaming player using a
HDMI cable.

Copy the demo video from demo package folder to USB flash drive and insert it into the USB port of the media
streaming player.

Connect the output HDMI port of the Alinx FL9134 board to your display device using an HDMI cable.
We will use a USB Type-A cable to program the bit file and bin files onto the Avant board’s SPI flash.

© 2024 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
All other brand or product names are trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.
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4. Demo Package Folder Structure

As shown in Figure 4.1, the demo folder contains one binary file and a one-bit file.

Mame Type Size

D traffic_demo_avant_dual_ml.bit BIT File 11,169 KB
@ Video_stream_analysis.mpd MP4 File 6,556 KB
D video_stream_analysis_fw1.bin BIM File 32 KB
D video_streamn_analysis_fw2.bin BIM File 254 KB

Figure 4.1. Demo Package Folder Structure

© 2024 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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5. Programming the Demo

5.1. To program the SPI flash of the Avant-AT-E Evaluation Board:
1. Keep the SW7 switch to JTAG position

2. Power up the Avant-AT-E Evaluation Board.

3. Launch Lattice Radiant Programmer.

4. Inthe Getting Started dialog box, select Create a new blank project, as shown in Figure 5.1.
5. Click OK.

=

Mew Project:

Praject Name: Untitled

Project Location:  C:jwork Video_Stream_Analysis_Demo/Avant-AT-E-Object-Classification-Video-Stream-Analysis-Demo e Browse...

O Create a new project from a scan

Cable: HW-USBN-2B (FTDI) Port: FTUSB-O Detect Cable

TCK Divider Setting (0-30x): & =
© Create a new blank project
Open Project:

O Open an existing programmer project

C:fworkNVideo_Stream_Analysis_Demo,Board /Demo/Avant-E-Eval-Brd-Blinking-LED-Default-Demo-Bit-RevD-231209/Untitled. xcf Browse...

oK Cancel
Figure 5.1. Lattice Radiant Programmer — New Project

6. Inthe main interface, select Device Family as LAV-AT_ENG, also select the Device as LAV-AT-E70ES1 then double click
on Fast Configuration in Operation tab.

© 2024 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal
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7. Inthe next pop-up window select the settings as shown in Figure 5.2.
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General Device Information

Device QOperation

Target Memory: External SPI Flash Memory (SPI FLASH) s
Port Interface: JTAG2ZSPT L
Access Mode: Direct Programming ~
Operation: Erase Program e

Programming Options

Programming file: ication-Video-Stream-Analysis-Demo/ftraffic_demo_avant_dual_ml.bit ...

SPI Flash Options

Family: SPI Serial Flash e
Vendor: WinBond -
Device: W250Q5123v e
Package: 3-pad WSON e

SPI Programming

Data file size (Bytes): 11436199 Load from File
Start address (Hex): 0x00000000 b
End address (Hex): 0x00AEDDDD e

(] Turn off addresses auto updating
D Erase SPI part on programming error

Secure SPI flash golden pattern sectors

OK Cancel

Figure 5.2. Lattice Radiant Programmer —Programming bit file

Target Memory — External SPI Flash Memory (SPI FLASH)
Port Interface — JTAG2SPI

Access Mode — Direct Programming

Operation — Erase, Program

Programming file - locate and select the .bit file provided in the demo package folder
Family — SPI Serial Flash

Vendor — WinBond

Device - W25Q512JV

Package — 8-pad WSON

Start address — 0x00000000

End Address — 0OxOOAEO000

S®m ™0 o0 T

~ — =
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Click OK.
In the Lattice Radiant Programmer main interface, click the Program button to start the programming operation.

10. After the operation is completed, an Operation: successful message is displayed in the Output console, as shown in
Figure 5.3.

Output
INFO <85021074= - Check configuration setup: Start.

INFO <85021077 = - Check configuration setup: Successful (Ignored JTAG Connection Checking).
INFO <B85021254= - Device 1 LAV-AT-E7OESL: LAV-AT-EFOES 1: Refresh Verify ID
IMNFO <35021298 > - Operation Done. Mo errors,

INFO <35021294 = - Devicel LAY-AT-EFIESL: W2505121V: Erase,Program
Initializing. ..

IDCode Checking...

Enter 4-Eyte mode. ..

Enabling. ..

Erasing...

Disabling...

Enabling. ..

Programming. ..

INFO <83021359 > - Execution time: 0F min : 00 sec

IMFO =85021371> - Elapsed time: 07 min : 00 sec

IMFO <85021373> - Operation: successful,

Qutput  Td Console

Figure 5.3. Lattice Radiant Programmer — Output Console

© 2024 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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11. Now again, double click on Fast Configuration in Operation tab, configure the options as shown in Figure 5.4.

ﬂ LAW-AT ENG - LAV-AT-ETOEST - Device Properties 7
General Device Information
Device Operation
Target Memory: External SPI Flash Memory {SPI FLASH) o
Port Interface: JTAG2SPI ~
Access Mode: Direct Programming e
Operation: Erase Program e

Programming Options

Programming file: fication-Video-Stream-Analysis-Demofvideo_stream_analysis_fw 1.bin

SP1I Flash Options

Family: SPI Serial Flash s
Vendor: WinBond ~
Device: W25Q512Iv =
Package: g-pad WSOM o

SPI Programming

Data file size (Bytes): 32104 Load from File
Start address (Hex): 0x00CO0000 o
End address (Hex): 0x00C 10000 o

[_] Turn off addresses auto updating
D Erase SPI part on programming error

Secure SPI flash golden pattern sectors

Ok Cancel

Figure 5.4. Lattice Radiant Programmer —Programming fw1.bin file

Target Memory — External SPI Flash Memory (SPI FLASH)
Port Interface — JTAG2SPI

Access Mode — Direct Programming

Operation — Erase, Program

Programming file — Locate and select the video_stream_analysis_fw1.bin from the demo package folder
Family — SPI Serial Flash

Vendor — WinBond

Device — W25Q512)V

Package — 8-pad WSON

Start address — 0x00C00000

End Address — 0x00C10000

S ®@ ™0 o 0 T oW

~ T -
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12. Click OK.
13. In the Lattice Radiant Programmer main interface, click the Program button to start the programming operation.

14. After the operation is completed, an Operation: successful message is displayed in the Output console, as shown in
Figure 5.3.

15. Now again, double click on Fast Configuration in Operation tab, configure the options as shown in Figure 5.5

General Device Information

Device Operation

Target Memaory: External SPI Flash Memory (SPI FLASH) w
Port Interface: JTAG2SPI W
Access Mode: Direct Programming -
Operation: Erase,Program e

Programming Options

Programming file: fication-Video-Stream-Analysis-Demojfvideo_stream_analysis_fw2.bin ...

5P1 Flash Options I

Family: SPI Serial Flash w |
Vendor: WinBond v
Device: W25Q5123v e
Package: 8-pad WSON v |
SPI Programming |<
Data file size (Bytes): 663912 Load from File
Start address (Hex): 0x00D00000 e
End address {(Hex): Ox00DADDOD e |

[] Turn off addresses auto updating
(] Erase SPI part on programming error
Secure SPI flash golden pattern sectors

Ok Cancel

Figure 5.5. Lattice Radiant Programmer —Programming fw2.bin file

a. Target Memory — External SPI Flash Memory (SPI FLASH)
b. Port Interface — JTAG2SPI
c. Access Mode — Direct Programming
d. Operation — Erase, Program
e. Programming file — Locate and select the video_stream_analysis_fw2.bin from the demo package folder
© 2024 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal
All other brand or product names are trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice
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f.  Family — SPI Serial Flash
g. Vendor - WinBond
h. Device —W25Q512JV

i. Package — 8-pad WSON
j.  Start address — 0x00D00000
k. End Address — 0xOODAO0OO
16. Click OK.
17. In the Lattice Radiant Programmer main interface, click the Program button to start the programming operation.

18. After the operation is completed, an Operation: successful message is displayed in the Output console, as shown in
Figure 5.3.

19. Power off the Avant-AT-E Evaluation board.

5.2. To boot FPGA off SPI Flash:

1. Move Switch SW7 to MSPI setting.
2. Power on the board. (It can take ~1min for the device to load off the flash)

© 2024 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal
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6. Running the Demo

The demo may be run after completing the procedures in the Setting up the Demo and Programming the Demo sections.
To run the demo:

1. Power up the display device and media streaming device player and start streaming the sample video.
Note: Make sure to stream the video in 1080p resolution and at 60 FPS.

2. While the video is streaming on the display device, detection boxes appear, as shown in Figure 6.1.

Figure 6.1. Detection of Cars in Sample Video

The green boxes detect the cars, and blue boxes detect the humans in the sample video.

© 2024 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
All other brand or product names are trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.
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Submit a technical support case through www.latticesemi.com/techsupport.

For frequently asked questions, refer to the Lattice Answer Database at
https://www.latticesemi.com/Support/AnswerDatabase.
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