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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 and with all faults, and all risk associated with such information is entirely
with Buyer. Buyer shall not rely on any data and performance specifications or parameters provided herein. 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. No Lattice products should be used in conjunction with mission- or safety-critical or any other application in which the failure of Lattice’s
product could create a situation where personal injury, death, severe property or environmental damage may occur. 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

FPGA Field-Programmable Gate Array

ML Machine Learning

SD Secure Digital

SDK Software Development Kit

SoC System on Chip

SPI Serial Peripheral Interface

UART Universal Asynchronous Receiver-Transmitter
VVML Voice and Vision Machine Learning

© 2021 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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1. Introduction

This document describes the Human Presence Detection demo flashing process for CrossLink™-NX RISC V FPGA

SoC platform.
The demo involves mainly two binary components, RTL bitstream and RISC-V firmware, which is written in the SPI flash.
The Lattice Radiant™ programmer is used to flash these two binaries on the CrossLink-NX VVML board.

2. Functional Description

The Human Presence Detection Demo is designed to utilize the Lattice Voice and Vision Machine Learning board.
Figure 2.1 and Figure 2.2 show the top view and bottom view of the Voice and Vision board used in this demonstration.

Parallel LoRes
Power HiRes Camera Config Camera
Indicator Connector (CN1) Header (J9) (.Zonnecmr Config USB
LEDs with Module 12)
(U24)

JTAG Header

(1)
MIPI DPHY
Expansion
Header (J12)
: o
PMODO:1 S BF 202 ||| S PMOD2:3
' ‘ LIFCL-40 ac
()a:5) { || emazsscesz —2 (J6:7)
{ =
Nt
V3P A€t
CroshLink-NX Voice and
o e Visign Machine Learning
B
Input :%’J@m:: LIFCL40-
Switches and o 'me MG289 (U5)
Buttons . 1 U16
FX_PMODEO

HyperRAM Indicator
(Us:9)  LEDs USB3 Out (18)

CY-USB-3014
(u13)

Figure 2.1. Top View of CrossLink-NX Voice and Vision Machine Learning Board
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Figure 2.2. Bottom View of CrossLink-NX Voice and Vision Machine Learning Board
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3. Demo Setup

This section describes the demo setup.

3.1. Hardware Requirements
e  CrossLink-NX Voice and Vision Board
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Figure 3.1. Lattice CrossLink-NX Voice and Vision Board

3.2. Software Requirements
e Lattice Radiant Programmer version 2.2 — Refer to http://www.latticesemi.com/programmer
e Lattice Propel™ SDK version 2.0 — Refer to http://www.latticesemi.com/LatticePropel

© 2021 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. Programming the Demo

4.1. Programming the CrossLink-NX Voice and Vision SPI Flash

4.1.1. Erasing the CrossLink-NX Voice and Vision Machine Learning Prior to Reprogramming

If the CrossLink-NX Voice and Vision device is already programmed, follow this procedure to first erase the data
programmed in the CrossLink-NX Voice and Vision Machine Learning (VVML) board before re-programming the newly
generated .bit file with the required .bin file to SPI Flash. If you are doing this, keep the board powered when re-
programming the SPI Flash (so it does not reload on reboot).

To erase the CrossLink-NX Voice and Vision Machine Learning board:

1. Start Lattice Radiant Programmer. In the Getting Started dialog box, select Create a new blank project.

E3 New Programmer Project 4 X

Project:
Name: :Unthd|

Location: Jhit_files ~| Browse...
Select New Project Source:

(®) Scan

Cable: HW-USBN-28 (FTDI) ¥  Port: FTUSB-0 - Detect Cable

() Blank Programmer Project

o]l o

Figure 4.1. Radiant Programmer — Default Screen

2. Click OK.
3. Select LIFCL for Device Family and LIFCL-40 for Device as shown in Figure 4.2.

ﬂ Radiant Programmer - Untitled.xcf *
File Edit View PRun Tools Help

aE - 2@ 8 TS s
Enable Status Device Family Device
1 LIFCL LIFCL-40

Figure 4.2. Radiant Programmer — Device Selection

4. Right-click on Operations and select Device Properties.

5. Select the options shown in Figure 4.3 to erase the previously programmed content.

www.latticesemi.com/legal


http://www.latticesemi.com/legal

- ! ! . . _— .
HH LATT’CE RISC-V SoC-Based Human Presence Detection Using CrossLink-NX VVML Board Demonstration

User Guide

u LIFCL - LIFCL-40 - Device Properties

General Device Information
Device Operation
Target Memory:
Port Interface:
Access Mode:

Operation:

SPI Flash Options

Family:
Vendor:
Device:

Package:
SPI Programming

Data file size (Bytes): O
Start address (Hex):

End address (Hex):
|:| Erase SPI part on programming error
[] secure 5PI flash golden pattern sectors

External SPI Flash Memary (SPT FLASH) -
JTAG2SPI hd
Direct Programming 4
‘Erase Al -
SPI Serial Flash hd
Macraonix =
MX25L12833F 4
8-pin S0P -
Load from File

0x00000000
0x00FFQ000

Cancel

Figure 4.3. Radiant Programmer — Erase Previous Content

Click OK to close the Device Properties dialog box.
Press the SW5 push button on the board.

Click the Program button to start the erase operation. Hold it until you see the Operation Successful message in the

output console.

The SW5 program button and the SW4 reset button on the CrossLink-NX VVML board are shown in Error!

Reference source not found..
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Figure 4.4. CrossLink-NX VVML Board — SW5 and SW4 Buttons

4.1.2. Programming the CrossLink-NX Voice and Vision Machine Learning Board

The following sections provide the steps to program the generated .bit file and the firmware .bin file to the VVML

board.

4.1.2.1. Programming the Generated .bit File

To program the generated bitstream file to the CrossLink-NX VVML board:

1. Ensure that the CrossLink-NX VVML board is erased before performing the steps below.
2. Inthe Radiant Programmer main interface, right-click on Operation and select Device Properties.
3. Apply the settings below:
a. Under Device Operation, select the options below:
e Port Interface — JTAG2SPI
e Target Memory — SPI FLASH
e Access Mode — Direct Programming
e  Operation — Erase, Program, Verify
b. Under Programming Options, select the generated soc_main_system_impl_1.bit file from the impl/1 folder for
the Programming File.
c. For SPI Flash Options, make the selections as shown in Figure 4.5.
© 2021 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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B3 LIFCL - LIFCL-40 - Device Properties ? x
General Device Information
Device Operation
Target Memory: External SPI Flash Memory (SPI FLASH) -
Port Interface: JTAG2SPI =
Access Mode: Direct Programming v
Operation: Erase,Program, Verify w7

Programming Options

Programming file: hite_nx_Wrr||;’hpd_tﬁite_nx_uumprrebuiltfsoc_main_system_impl_l.bit| v

SPI Flash Options

Family: SPI Serial Flash -
Vendor: Macronix ~
Device: MY 251 12833F &
Package: a-pin S0P -
SPI Programming
Data file size (Bytes): |1022069 | I Load from File I
Start address (Hex): 0x00000000 b
End address (Hex): 0x000F0000 hd

|:| Erase SPI part on programming error
[] secure SPI flash golden pattern sectors

oK Cancel

Figure 4.5. Radiant Programmer — Device Properties to Flash Bit File

d. Click Load from File to update the data file size (Bytes) value.

e. Ensure that the following addresses are correct and Click OK.
e  Start Address (Hex) — 0x00000000
e End Address (Hex) — 0x000F0000

Click OK.

Press the SW5 push button on the board. Click the Program button to start the Bit Flash operation, and hold it until
you see the Operation Successful message in the Radiant log window.

6. After successful programming, the Output console displays the result as shown in Figure 4.6.

© 2021 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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Output

Disabling...

Enabling...

Programming...

Disabling...

Verifying..

INFO - Execution time: 00 min : 14 sec
INFO - Elapsed time: 00 min : 15 sec

INFO - Operation: successful.

OQutput Tcl Console

4.1.2.2. Programming the SensAl Firmware .bin File

To program the Lattice SensAlI™ firmware .bin file to the CrossLink-NX VVML board:

1. Inthe Radiant Programmer main interface, right-click on Operation and select Device Properties.
2. Apply the settings below:

a. Under Device Operation, select the options below:
e Port Interface — JTAG2SPI
e Target Memory — SPI FLASH
e Access Mode — Direct Programming
e  Operation — Erase, Program, Verify

Figure 4.6. Radiant Programmer — Output Console

b. Under Programming Options, select the riscv-blink.bin file from the prebuilt folder for the Programming File.

c. For SPI Flash Options, make the selections as shown in Figure 4.7.

© 2021 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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E3 LIFCL - LIFCL-40 - Device Properties

General Device Information
Device Operation
Target Memory:
Port Interface:
Access Mode:

Operation:

Programming Oplions

External 5PI Flash Memary (SPI FLASH) -

JTAG2SPI -
Direct Programming -
Erase Program,Verify -

Programming file: beskb::p,.'h|:|d_tﬁite_nx_wmI,,'h|:ud_tﬁite_nx_vvmlfprebuilt,.’riscv—blink.bin

SPI Flash Options

|:| Erase SPI part on programming error

(] secure 5P1 flash golden pattern sectors

Family: SPI Serial Flash -
Vendor: Macronix =
Device: My 251 12833F &7
Package: &-pin S0P -
SPI Programming
Data file size (Bytes): |?8?668 Load from File
Start address (Hex): 0x00300000 -
End address (Hex): {0x00400000 wi

Cancel

Figure 4.7. Radiant Programmer — Device Properties to Flash Bin File

d. Do not click on the Load from File option.

e. Ensure that the following addresses are correct:
e  Start Address (Hex) — 0x00300000
e End Address (Hex) — 0x00400000

3. Click OK.

Press the SW5 push button on the board. Click the Program button to start the Bin Flash operation, and hold it
until you see the Operation Successful message in the Radiant log window.

Note: After programming the Bit and Bin files, refer to steps provided in the Observing UART Output on Lattice
Propel SDK section to observe the UART output. In case nothing gets printed in the UART terminal, erase the old
contents loaded in the board as mentioned in Erasing the CrossLink-NX Voice and Vision Machine Learning Prior to
Reprogramming section, and try following the steps given in Programming the Generated .bit File by changing to
the option to Erase,Program,Verify Quad 1 in Device Operation > Operation. This option enables the SPI on the
board and UART outputs are visible. This option is used only once, if UART output is unavailable. You should follow

the normal steps provided in Programming the Generated .bit File onwards to load the .bit file.

© 2021 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal
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5. Observing UART Output on Lattice Propel SDK

This section provides the steps to observe the human presence output in the UART terminal using the Lattice Propel
SDK software.

To observe the UART output:

1. After the .bit file and .bin files are programmed to the VVML CrossLink-NX board, power OFF the board.
2. Open the Lattice Propel SDK version 2.0 software tool.
3. The Lattice Propel launch window opens and prompts for the Workspace location. Launch the tool.
4. Select the Terminal option available as shown in Figure 5.1.
5. If the Terminal window is not visible after opening the Lattice Propel SDK tool, you can open the terminal from the
toolbar Window > Show view > other > Terminal (folder) > Terminal.
2 Desktop - Lattice Propel - ®
File Edit Source Refactor Mavigate Search Project Run LatticeTools Window Help
Inld G R iEE GO RIS P RigOiRneDIN-F-0e-o-|r Q iml[E
%5 Project Explorer 22 BE&Y § =0 = 0O |(% Outline 2 ¥ § =0
There are no prajects in your workspace. There is no active editor that provides an
To add a project: outline.

[€ Create s new Lattice C project

%, Create a new Lattice SoC Design Project
[ Createa project..
1 Import projects..

21 Problems [{&] Tasks | E) Console | ] Properties |4 Terminal &3 B i

%

=0

i0il1of 255M [

Figure 5.1. Lattice Propel SDK Default Window

6. Click the Launch Terminal button to open a terminal as shown in Figure 5.2. The launch terminal dialog box is
displayed.
© 2021 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal
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£33 Desktop - Lattice Propel - X
File Edit Source Refactor Navigate Search Project Run LatticeTools Windew Help

o~ B-R- @ -S-E-@-F-0-Q-i®E F-BETIBISIOIRSRIH-F 0D a ®|E
5 Project Explorer 52 ESgY § =0 = B |[E= Outline 2 ¢ § =0

There are no projects in your workspace. There is no active editor that provides an
To add a project: outline.
Create s new Lattice C project
9. Creste s new Lattice SoC Design Project
[ Create a project..
[ Import projects...

2R Pmblem;fé Tasks fE clm;o\eﬂfl Properties (,@‘ Terminal £ =] I\' | % B | &=

e ot som [
Figure 5.2. Opening a Terminal in Propel SDK

7. Power ON the board by connecting to the system.

8. Select the settings in the terminal dialog box as shown in Figure 5.3. Always select the highest numbered COM
port available in the Serial Port option. For example if COM1, COM6, and COM7 are visible, select COM?7.

0% Launch Terrinal O x
Choose terminal | Senal Terminal e
Settings
Serial port: | COM1 e
Baud rate: | 115200 i
| Datasize: |8 w| |
1 Parity: MNone e |
Stop bits: |1 v
Encoding: Default (150-3359-1) -
® ==

Figure 5.3. Lattice Propel Launch UART Terminal

9. Click OK.
10. Reset the board using the SW4 button and observe the UART values are getting printed in the COM7 space.

© 2021 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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For more information, refer to the following documents:
e Lattice Propel Builder 2.0 User Guide
e Lattice Propel SDK 2.0 User Guide

For more information on the CrossLink-NX Voice and Vision Machine Learning FPGA board, visit
CrossLink-NX Voice and Vision Machine Learning Board web page.

For complete information on the Lattice Radiant project-based environment, design flow, implementation flow, tasks,
and simulation flow, refer to the Lattice Radiant 2.2 User Guide.
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Technical Support Assistance

Submit a technical support case through www.latticesemi.com/techsupport.
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