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mmWave Diagnostic & Monitoring Tl Design

This demo is a reference application to showcase the usage of device’s inbuilt Diagnostic & Monitoring feature using

mmWave SafeT| Diagnostic Library (SDL) and RadarSS respectively. This demo assists in the development of software

applications involving functional safety. Here is the list of features this demo provides

e Secondary Bootloader (SBL) runs few of destructive diagnostic tests.

e Main application implements remaining diagnostic test and device monitor features.
e TI-RTOS based MSS implementation of diagnostic tests.

e Non-0S based DSS implementation of diagnostic tests.

e All the test status are reported over UART.

e MSS runs periodic diagnostic tests.

Requirements

1. Hardware and Software Requirements

in Windows.

Item Details
Device AWR1843BOOST, AWR6843ISK, IWR6843ISK.
Computer PC with Windows 7 or 10. If a laptop is used, please use the 'High Performance' power plan

Micro USB Cable

Micro USB cable for mmwave sensor.

Power Supply 5V, >3.0A with 2.1-mm barrel jack (center positive).

Software

Tool Version Required For Download Link

TI mmWave SDL 1.0.0.x Diagnostic library for Link
different device variants. For access to SDL please contact

your local Tl sales representative to
get a Safety NDA signed with TI.

TI mmWave SDK 3.5.0.x Compilation of device TI mmWave SDK 3.5.0.x
application for different and all the related tools
device variants. are required to be

installed as specified in
the mmWave SDK release
notes

Uniflash Latest Quickstart Firmware Download offline tool or

use cloud version
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Quickstart

The quickstart guide will cover setting up the EVM, flashing firmware, and running the demo.

1. Setup the EVM for Flashing Mode
e For AWR1843: follow the instructions for Hardware Setup of XWRXXXXBOOST for Flashing Mode

e For xXWR6843ISK in Standalone/Modular Mode: Follow the instructions for Hardware Setup of
xWR68431SK/0ODS for Flashing Mode

2. Flash the EVM using Uniflash
This reference Tl design contain SBL as well as Main application, user needs to flash both type of binary files.

Flash the SBL binary (<device>_diag_sbl*.bin) associated with the EVM platform listed below using UniFlash. Follow
the instructions for using UniFlash

Platform | BIN Name Location

18xx xwrl8xx_diag_sbl.bin diagnotic_monitor_ref\ti\demo\diag_mon_ref\prebuilt_binaries
xwrl8xx_diag_mon_demo.bin | diagnotic_monitor_ref\ti\utils\diag_sbl\prebuilt_binaries

68xx Xxwr68xx_sbl.bin diagnotic_monitor_ref\ti\demo\diag_mon_ref\prebuilt_binaries
xwr68xx_diag_mon_demo.bin | diagnotic_monitor_ref\ti\utils\diag_sbl\prebuilt_binaries

1. Load the SBL image and a factory default backup image as shown below

UniFlash = O X
UniFlash  Session +  About @ Help 4% Sewings
Configured Device : Serial Connection > AWR1642 [download coxml] Cortex_R4_0 Disconnected: Halted

I Program Select and Load Images
Settings & Utilities Flash Image(s)
Standalone Command Line Metaimage 1 | xwr18xx_diag_sbl.bin Size: 99.63 KB *®
[ Meta Image 2
[ Meta image 3 B Browse
Meta image 4+ factory_metalmage.bin Backup Image Size: 208.25 KB ®

Available Action(s) - 2 Images Selected

Load Images Note: Please power cycle your device before loading images

* Quick Settings
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2. Find the COM port which shows as “XDS110 Class Application/User UART” under device manager. That
COM no. needs to be set in ‘Setting & Utilities’ option of UniFlash.

Note: Same xwr68xx_diag_sbl.bin & xwr68xx_diag_mon.bin binary files for both of IWR6843 and AWR6843
devices.

3. Setup the EVM for Functional Mode
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e For xXWR6843ISK in Standalone/Modular Mode: Follow the instructions for Hardware Setup of

IWR68431SK/ODS for Functional Mode

e For xXWR1843: Follow the instructions for Hardware Setup of IWRXXXXBOOST for Functional Mode

e For MMWAVEICBOOST + Antenna Module setup: Follow the instructions for Hardware Setup of
MMWAVEICBOOST + Antenna Module for Functional Mode

At this point, the EVM should be powered, connected to the PC, flashed with the demo, and put in functional

mode. The hardware setup is now complete.

Execute the application

By this time SBL metalmage is already flashed to the EVM. Follow the below steps to load the main image.

- User COM port number which is enumerated
as ‘XDS110 Class Application/User UART’ in the
device Manager.

A Monitors
¥ Network adapters
-7 Other devices
Y% Ports (COM 8. LPT)
= ECP Printer Port (LPT1)
157 XDS110 Class Application/User UART (COM38)
i 5T KDS110 Class Auxiliary Data Port (COM39)
I:I Processors
AEE 5D host adapters

|47 Security Devices
& Sound, video and game controllers

Connect to the COM port found in previous step (using any serial terminal application like Teraterm,
Hyperterminal etc.) and configure the port (@baudrate 115200).

On bootup, SBL performs PBIST and STC diagnostic test on MSS and DSS core, then proceed for main
application load. It will print the following message prompting the user to press CR or SPACE to stop the
autoboot process and load a new application meta image over UART.

¥ COMS - Tera Term VT

File Edit Setup Control Window Help

Debug: Testing MSS PBIST
[MSS PBIST ROH]

R
[DCAN Hemu}y SRRH] Passed
[DCAN Memory FRHH] Passed
[DMA RAMI Pa
[MIBSPIA RAM]

[L3 Bank 61
[L3 Bank 71

[DSS ADCBUF and CQ] Passed

FFT] Pasud

TPCC] Pass
DATA TKFR Rﬁh & HSRAM] Passed

CBUFF FIFO EC
CBUFF FIFO1 Pas

S BPM] d
GEM PBIS ROM] Passed

STC ROMI

STC.
Diag R4F STC [Test type: Wormall Passed

C1 Passed

Debug: Secondary Bootloader Application Start

CR key or Space key to stop auto hoot and Update Meta Image...
a’ to skip this counter and load Main App

oading existing Meta Image from Flash in

98 89 88 87 86 85 84 83 82 81

3. Press space key to stop the autoboot process. You will see the following prints. The flash at

SBL METAIMAGE OFFSET address will be erased.
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Debug: Secondary Bootloader Application Start

Press CR key or Space key to stop auto boot and Update Meta Image...
Press 'a’ to skip this counter and load Main App...

Loading existing Meta Image from Flash in 98 B89 88 87

Debug: Update Meta Image selected

Epi(:lk 198000808Debug: Device info: Manufacturer: 1. Device type = 48, Capacity =

Loading application metalmage from Flash address: cBB48888
: Erasing SFlash...

Flash Erase complete
: Start the image download using HMODEM over UART

4. Start the file download using XMODEM via the Teraterm

4 COMA40:115200baud - Tera Term VT P
File | Edit Setup Control Window Help
New connection... Alt+N Application Stant
Puncat : AD et
MPTICSE sesen i oot and Update Meta Image via UART
Cygwin connection JASYcENf rom Flash in 20 19 18 17 16 15 14
L UART => selected
0g...
re 1, device type = 48, capacity = 16
0 oad using XMODEM over UART
Send file...
Transfer » Kermit
SSH SCP... XMODEM » Receive...
Change directory... YMODEM » Send...
Replay Log... ZMODEM »
TTY Record S i’
TTY Replay Quick-VAN
Print... Alt+P
Disconnect Alt+I
Exit Alt+Q
N Exit All 4

W Tera Term: XMODEM Send >
Look in: prebuitt_binaries | @ 7 Al g
Name Date modified o
xwr18xx_diag_men_demo.bin 3/8/2021 %:21 PM

xwr18xx_diag_mon_demo_dss.xeb74 3/8/2021 9:16 PM

xwrl8xx_diag_mon_demo_mss.xerdf 3/8/2021 9:21 PM

xwrb8xx_diag_mon_demo.bin 3/8/2021 8:25 PM

xwrb8xx_diag_mon_demo_dss.xeb74 3/8/2021 18 PM "
< >

File name: wwr18o_diag_mon_demo bin Open
Files of type Al Cancel

Help
Option
ZaiTs

5. Once the image is downloaded, SBL verifies the image and loads from SFLASH to RAM.

Note: If the application meta image boot fails for any reason, the backup image is loaded from SFLASH to
RAM. If both the images fail to load, SBL resets the board and goes back to original step.
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¥ COMS - Tera Term VT

File Edit Setup Control Window Help

Debug: Start the image download using XMODEM over UART
CCDebug: Total data written = Bx34188
Debug: Parsing completed

mnllave Safety Diagnostic Library Demo

Diag UIM ECC 1-bit Error
Diag UIM ECC 2-bit Error
Diag Mailbox ECC 1-bit Error
Diag Mailbox 2-bit Error
Diag Mailbox 1-hit Error
Diag Mailbox 2-bit Error
Diag Mailbox 1-bit Error
Diag Mailbox —hit Error
Diag Mailbox hlt Error
Diag Mailbox Error
Diag Mailbox -bit Error
Diag Mailhox it Error
Diag Mailbox it Error
Diag Mailbox it Error
Diag TCMA 1 Bit E
Diag TCMA Parity
Diag TCMBB Parity
Diag Parity
Diag MPU
Dlag MPU
Parity
Parity
Dlagnnrtlc TR RAM, Buffer Index[18]
1-Bit Diagnostic RX RAM, Buffer Index[18]
Diagnostic TX RAM. Buffer Index[1
2-Bit Diagnostic RX RAM, Buffer [ndex[i@]
Diagnostic TX RAM, Buffer Index
1-Bit Diagnostic RX¥ RAM, Buffer Index[18]
Diagnostic TX RAM. Buffer Index ]
2-Bit Diagnostic RX RAM, Buffer Index[18]
Uatchdug Test
R4F CCH-A Test
Test
Test
Test
Negative Test
Negative Test
Negative Test
Negative Test
Static Configuration
StaticCfg Configuration
StaticCfg Configuration
StaticCfg Configuration
MibSPI-8 StaticCfg Configuration
HibSPI-1 StaticCfg Configuration
DCAN StaticCfg Configuration
MCAN StaticCfg Configuration
M StaticCfg Configuration
StaticCfg Configuration
Static Config
Static Configuration Uerify MPU
Static Configuration Verify MPU
[(SUCCESS 1 Di StaticCfg Verify Uiolation LTC Preload

Version 1.0.0

e If main application is flashed already then user can hit ‘a’ to skip the autoboot counter and SBL will load that

from sFlash and it will be executed.

e Main application will run the miscellaneous Diagnostic test (MSS/DSS) and enable the monitoring feature of the

device. On the serial terminal screen, you would see status of those tests.

T COMS - Tera Term VT

M File Edit Setup Control Window Help

[SUCCESS] Diag MCAN Static Configuration Uerify Config
[SUCCESS] Diag RCM StaticCfg Verify Uiolation Mailbox ECC
[SUCCESS] Diag R4F StaticCfg Verify Uiolation TCMB1 ext error status

#ws DSS Diagnostic Status: s
[SUCCESS]1 DSS EDMA TPCC@® PARITY Diagnostic.

EDMA TPCC1 PARITY Diagnostic.

L1P PARITY Diagnostic.

L2P UMAPB® PARITY Diagnostic.

L2P UMAPL PARITY Diagnostic.

L2 ECC 1Bit Error Diagnostic.

L2 ECC 2Bit Error Diagnostic.

LJ ECC 1Bit Error Diagnostic.

C 2Bit Error Diagnostic.

THFR RAM ECC 1Bit Error Diagnostic.

TRFR RAM ECC 2Bit Error Diagnostic.

HSRAM ECC 1Bit Error Diagnostic.
[SUCCESS 1 HSRAM ECC 2Bit Error Diagnostic.
[SUCCESS 1 HWA ECC 1Bit Error Diagnostic.
[SUCCESS ] HuA ECC 2Bit Error Diagnostic.
[SUCCESS] HUA Luckﬂtep Error Diagnostic.
% Frame Trlggered - .

iag VIM StaticCfg Configuration
g DMA StaticCfg Conf iguration
RCH StaticCfg Conf iguration
Diag R4F StaticCfg Configuration
[SUCCESS] D1ag RTI Static Config
=== PERIODIC Static Diagnostic Test w==x

e After MSS and DSS boot time Diagnostic Injection test, MSS configures device for misc monitor features and

print its failure state if any.

e Atevery FTTl interval it checks for any failure monitoring report, executes set of static diagnostic test and prints

the status over UART.
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Appendix

o Refer Release Notes for limitation and known issues.
o Refer Developer’s Guide for in depth detail of this application.



