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1 Introduction

1.1 Purpose

This document brings details of test setup and accessories required for testing
DCA1000EVM along with test procedure for board bring up & Functional Testing.

1.2 Terms/Acronyms / Abbreviations

Acronym Definition

BOM Bill of Materials

BUB Board Bring Up

DNI Do Not Install

FPGA Field Programmable Gate Array
JTAG Joint Test Action Group

GUI Graphical User Interface

Table 1: Acronyms

1.3 Bibliography

e DCA1000EVM Schematics and BOM
e DCA1000EVM board files
e FPGA requirements_V3
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2 DCA1000EVM and Accessories

DCA1000EVM - TOP View

User LED's
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Figure 1: DCA1000EVM - TOP View
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DCA1000EVM - BOTTOM View
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Figure 2: DCA1000EVM - BOTTOM View
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2.1 Accessories for Board Testing

Table 2:
1 A 5V,2A Power Adapter “ 1
C
5 : Micro SD card g 1
s (SDSDB-008G-B35) ]
s
o
3 r | Micro USB-B Cable 1
i
e
s
4 Ethernet Cable * (N201-005-GY) 1
5 Samtec coax micro ribbon cable * 1
(HQCD-030-02.00-SEU-TBR-1)
6 XWR1xxx EVM 1
7 MSO 1
8 Multimeter 1
A. Spacers, Screws, Washers.*
S B. L-Brackets 1 Set

* This will be available in DCA1000EVM Kit

Page 8 of 54
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2.2 Software Requirements for testing

Lattice Diamond Programmer tool
FTDI - FT_Prog tool

Radar Studio tool

Windows Test PC

PN

2.3 Test Package

DCA1000EVM - FPGA Programming files
FTDI EEPROM Programming files

Radar EVM Binaries

API Frame-work DLL

DCA1000EVM GUI

U N

2.4 Default Switch & push button Settings on DCA1000EVM

Reference | Usage Description
S\A‘%ﬁle 3 Power selection | When the switch is closed to position 1, then the
Switch external 5-V power is given through a DC Jack.
SW3.p Power selection | When the switch is closed to position 3, then the 5-V
o Switch power is derived from the xXWR1xxx EVM through the 60
w pin connector.
e
r Note: To get 5-V power from the xXWR1xxx EVM, the R34
(0Q) Resistor should be mounted in the xXWR1xxx EVM.

Selection Switch Settings

Reference | Usage Description

SW4 o PROGRAMN Whenever SPI Flash is re-flashed or re-programmed,
n press the PROGAMN (SW4) button to program the FPGA

from SPI Flash.

§ Note: A Binary file should be present in the SPI Flash.

SW5 : Capture start Whenever DCA1000EVM is in hardware configuration
t mode, Press Capture start(SW5) button to initiate the
; data transfer. Press the button(SWS5) again to stop the
_ data transfer.

SW6 | SPARE_GPIO_SW | Future Use

SW7 : FPGA_ RST Press the FPGA_RST button to reset the FPGA.

LVDS bit Setting | SW1 (3 Position Description

Switch Switch)

1 2 3

LVDS 12-bit Mode | ON | OFF | OFF LVDS 12 bit data is captured from xWR1xxx EVM
LVDS 14-bit Mode | OFF | ON | OFF LVDS 14 bit data is captured from xXWR1xxx EVM

LVDS 16-bit Mode | OFF | OFF | ON LVDS 16 bit data is captured from xXWR1xxx EVM

Table 4: User Switchl Settings
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Reference | Usage Description

SwW2.1 LVDS_CAPTURE When positioned at 1(Pin1), the DCA1000EVM is in
Capture mode. In this mode, data is received over
LVDS and streamed through Ethernet to the PC.

DMM_PLAYBACK When positioned at the other side (Pinl6), the
DCA1000EVM is in Play Back mode

SwW2.2 SD_STORE When positioned at 2 (Pin2), the DCA1000EVM is
in Capture mode, and data is saved into the SD
Card

ETH_STREAM When positioned at the other side (Pinl5), the
DCA1000EVM is in capture mode, and data is
streamed over the network to the Host PC

SW2.3 1243_MODE When positioned at 3 (Pin3), the DCA1000EVM
captures 4-lane LVDS data

AR1642_MODE When positioned at the other side (Pin14), the
DCA1000EVM captures 2-lane LVDS data

SW2.4 RAW_MODE When positioned at 4 (Pin4), the DCA1000EVM is
in raw mode. In this mode all LVDS data is
captured as it is.

DATA_MODE When positioned at the other side (Pinl13), the
DCA1000EVM is in Data Separated mode. In this
mode , the user can add specific headers to
different data types, and FPGA separates out
different data types based on the header.

SW2.5 CONFIG_VIA_HW When positioned at 5 (Pin5), DCA1000EVM is
configured as per the settings of Hardware DIP
switch SW2.

In Hardware configuration mode, Software
configurations are ignored

CONFIG_VIA_SW When positioned at the other side (Pin12), The
DCA1000EVM is configured through the Software
configuration commands over Ethernet.

In Software configuration mode, Hardware DIP
settings are ignored.

SW2.6 USER_SW1 When positioned at 6(Pin6), the Ethernet
(Via EEPROM configuration data is read from EEPROM and the
Configuration) same is used for Ethernet communication.

GND When positioned at the other side (Pinl1l), the

(Via FPGA Ethernet configuration data hardcoded in FPGA is

Configuration) used for Ethernet communication.

SW2.7 USER_SW2 Future use
GND

SW2.8 USER_SW3 Future use
GND

Table 5: Switch2 Settings
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2.5 Default LED Status on DCA1000EVM
Reference | Usage Description Color
LD1 DATA_TRANS_PROG_LED1 | This LED indicates the progress of | Green
data transfer, either through the
network or saving into the SD Card

LD2 SD_DETECT_LEDS When the SD card is mounted into | Green
the DCA1000EVM, this LED indicates
whether the SD card is detected or

not.
LD3 SD_FULL_LEDO This LED indicates the full condition of | Red
the SD Card
LD4 SPARE_LEDS8 Future Use Green
LD5 FPGA_ERR_LED2 When LVDS data is coming at high | Red

rate, the internal FPGA buffer gets
full. In that case, this LED glows.

LD6 DDR_FULL_LED7 This LED indicates the full condition of | Red
the 2GB DDR3 memory.

LD7 LVDS_PATH_ERR_LED3 This LED indicates whether the | Red
XxWR1xxx EVM is sending LVDS data
or not.

LD8 HEADER_ERR_LED4 This LED indicates the failure of the | Red

header when the DCA1000EVM is in
Data Separated mode

LD9 EEPROM_RD_FAIL_LED6 This LED indicates an EEPROM read | Red
access failure

LD10 5V This LED indicates the presence of | Green
the 5-V supply in the DCA1000EVM

LD11 PROGRAMN This LED indicates assertion of the | Red

program to FPGA when the
PROGRAMN button is pressed.

LD12 INITN This LED indicates that the FPGA is | Red
ready to be configured

LD13 FPGA_RST This LED indicates the assertion of | Red
the FPGA Reset

LD14 DONE When FPGA is programmed from SPI | Green
flash, this LED glows.

LD15 FTDI_JTAG_ACT This LED indicates activity on the | Green

FPGA JTAG connectivity.

Table 6: LED Status

Page 11 of 54
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3 FPGA Programming

For FPGA programming, install Lattice Diamond Programmer Standalone tool in the PC as per
the following steps.

1. Download the Lattice Diamond programmer tool, Windows version (Programmer
Standalone 3.12 SP1 64-bit for Windows) from the following link,
https://www.latticesemi.com/en/Products/DesignSoftwareAndIP/FPGAandLDS/Lattic
eDiamond.

2. A new Folder named Iscc will be created at the path of installation.

Post installation steps:
1. Connect the USB cable to the FPGA JTAG USB port (J4) and power on the board.
2. The FTDI cable driver is installed automatically. Otherwise, manually select the cable
driver from the installation path.
1. The device manager will recognize two COM ports as shown in Figure 3.

A Device Manager = =] x
File Action View Help
| m HEmH =
<~ . LAP000390
i Audio inputs and outputs

latform and Thermal Framework

@ Mice and other pointing devices
B Monitors
I

Ports (COM & LPT)
@ USB Serial Port (COM4)
@@ USB Serial Port (COMS,

ices

s
U Serial Bus controllers
@ Intel(R) USB 3.0 eXtensible Host Controller - 1.0 (Microsoft)

Figure 3: Screenshot of the device Manager

The DCA1000EVM supports four DIP switch (S1) options for the FPGA programming
configuration, as listed in Table 8.

Table 7: FPGA Configuration Mode

Configuration CFG [2:0] | S1.3 S1.2 S1.1
Mode
Master SPI 010 Pin5 (FPGA_CFG2) | Pin6 (FPGA_CFG1) | Pin7 (FPGA_CFGO0)

Figure 4: FPGA Config Switch
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3.1 Hardware Setup

0

BTN

—

Figure 5: Hardware Setup

3.2 FPGA - SPI Flash programming

1. Open Lattice Diamond programmer tool from the Start menu and select Detect cable. Click
OK as shown in Figure 6,

4,.F Diamond Programmer - Getting Started

Select an Action

@ Create a new project from a JTAG scan

Cable: |HW-USBN-28 (FTDI) v | Port: |[FTUSB-O Detect Cable

O Create a new blank project

O Open an existing programmer project

C:/Users balasubramanian/Desktop/FPGA_Files/eeprom_test/lvds_path/impl1/impl1.xcf

Figure 6: FTDI USB Cable Detection
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2. FPGA device(LFE5UM-85F) is detected in the programmer window as shown in Figure 7,

£ Dismond Programmmer - Untitied ™
Fle Edt View Dsign Help

el @ 22 B

Erable Siatus Device Famiy Device: Operalion Fie Name FieDalefTme  Chedsum  USERCODE
Cable Settings

| ECPSUM LFESUM-B5F Program

Detect Cable

Cabler FINUSE- (FTDT) -
port: Fse4 -
Custom port:
Programming Speed Settngs

{®) Use default Cock Divider
0 Use custom Cock Divider

1O setings
B|  ® Usedsfauityo settnos
O usecustmipsemng:
o
3
Debug Mock.
Info™ g%

1-DUN-3C (Parale]), HW-USBN-28 (FTDI)) D Message
FIUSE-D.. 5
& z00 INFO - Scanning USB2 Port FTUSB-D..
fy detectzd device on row 1. Plesse manusly select the comect device. & 5o INFO - Scan completed successfully.
Cuput | Td Console Eror  Waming®  Info*

Figure 7: FPGA Device Scan

3. If the command line prompts to select the device manually, then click on the Device
column and select the LFE5UM-85F device.

4. Click operation tab and select the Access mode options as JTAG 1532 mode; and for
Operation select “Erase Only” for the Erase the bit file in the FPGA, as shown in Figure 8.

5. Click the “Program” option to complete the process.

& =
E—— [Em—r— Do [—— = [ ———
s e
=] EchIM e Pragw
=

ot ot T
e Fsma
et
"

J ECPSUBA - LFESUM-85F - Device Properties ? b4
toses
Genersl | Dawvice Informaton -
5 o e L0 s
Bevice Operaton § R —
Acomcs mode: ITAG 1532 Mode -
Operation: Erase Only -
I
B
- e
P o [re—
B nowm PFC - Scammng VSA2 Pas FTUE-L
v L Pise marusle Skt the CEdl e LUBE S ] WED - 5cam complened successhully

Figure 8: Select JTAG option and bit file
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cument

6. Click the operation tab to open the window, as shown in Figure 9,
a) Set the Access mode option as SPI Flash Background Programming
b) Set the Operation as “SPI Flash Erase, Program, Verify” for bit file programming.
a) Select the bit file from the following path,
/DCA1000EVM_TP_REL/FPGA/DCA1000_FPGA_RECORD_xx_yy.bit file in
programming file option. (xx -> Version No, yy -> Release Date)
c) Select SPI Flash device as (Family: SPI Serial Flash, Vendor: Micron, Device:
SPI-N25Q128A, Package: 16-pin SO16)
d) Click OK
7. Click the “Program” option to complete the process.

fed RE2ECE
Enable Status Device Family Dewice Operation Fiie Name: FieDate/Tme  Chedisum  USERCODE
(Cable Settngs
1M ECPSUM LFESUM-85F Frogran _FPGA Fles/SD_Candecps verog ecps veogbt  _6/7I92ED WA 00MOND
Detect Cable
Cable: HI-UISEN-28 (FTDT)
Part: FTUSB0
Custoen pert:
Progranming Speed Setfings
(®) Use defaat Clock Dvider
(0) Use custom Clack Divider
13 ECPSUM - LFESUM-85F - Device Properties Tox 1=
8| @ Usedefait]j0 setiings
Geverd  Device Information 2 O iseasonissiins
Device Operation g
T
Acess mode: SPI Flash Badground Programning :
o
Operation: SP1 Flash Erase Program erfy i
Programming Cptions
Progranming fie: manian/Deskion FPGA_Fies/SD Cardjeqys veriog ecos verioghit ...
Device Cpions
[ Renitialize part on program error
91 Fiash Oplions
Fanily: $PL el Fash -
Vendor: Maon -
Device: SPINZSQL28A v
Package: 1605015 -
91 Programming
[l et ) Loxd fom e L]
Lattice M Drivess etected (H-DLN-SC (Parall], HU-ISEN-28 FTO)) Message
INFO - Scanning USB2 Port FTUSSD.... Start address (Hex): (0000000 M R
Proggamemer eice database loaded Port FTUSB-0..
INFD - Scan complete sucreesfly. End adress (Hex): DO
WARNING - Cannat iden'iy defected device onrow L. Flezse manuslly select e coact device. d successfully.
[ Erase 5P part on programming error
[ Seaure 591 flash golden pattem sectors
oK Cancd
Cuput  Td Console Emor  Waming®  Info

SO00 BmE B & K

Figure 9: FPGA SPI Flash Programming

8. When the programming is done, press PROGRAMN (SW4) button (or) power
cycle the board to load the FPGA bit file from SPI Flash.

9. FPGA DONE LED (LD14) glows to confirm the successful loading of the
FPGA bit file from SPI Flash.
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4 FTDI- FT4232 EEPROM

4.1 FT4232HL (Reference: U3) - EEPROM Programming

1. To load the FTDI template download the “FT Prog” tool from the FTDI website
(http://www.ftdichip.com/Support/Utilities.htm#FT PROG) and load the attached

template.
Connect Micro USB cable to DEBUG USB connector (J1- RADAR FTDI) & other side to PC,

Run FT4232 FT_Prog application on Test PC,

w N

[ Fror- Frrrog R B o= [
< EEPROM | &~ FLASH ROM|
FILE DEVICES HELP

DEH S-S @

Device Tree Property I\falue

@‘

fl Property

Device Output

Ready

Figure 10: FT_Prog Application Window

4. Select Scan and Parse button, P Blank device will be displayed as shown in Figure 11,

«® EEPROM | % FLASH ROM

FILE DEVICES HELP

D HBER- Q- @
Device Tree Property Value
= &2 Device: 0 [Loc ID:0x551] Chip Type: F :
=5 FT EEPROM i Fr22320
=9 Chip Details Vendor ID: 0x0403
@ =P USB Device Descriptor Product ID: 0x6010
= USB Config Descriptor Product Desc: ‘USB <-> Serial Converter
& =p USB String Descriptors Serial Number:
@ =P Hardware Specific Sl il
Manufacturer Desc: FTDI'
Location ID: 0x551
EEPROM Type: 93C46 EEPROM
BLANK DEVICE
Property
FTDI Device
IThe connected FTDI device, the treeview gives a
representation of the EEPROM contents. Expand for more
detail.
' Device Output
Device: 0 [Loc ID:0x551 S
’ Word MSB
0000: FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF

0008: FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF
0010: FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF
0018: FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF
0020: FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF
0028: FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF
0030: FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFE

Ready

Figure 11: Scan Device
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5. Click File -> Open Template and select the template AR-DevPack-EVM-012.xml available

in the test package

6. Right click on Device: 0[Loc ID:0xXXX] -> Apply Template -> Select the release folder
for the Template file and select the AR-DevPack-EVM-012.xml as shown below,

W FTDI- FT Prog - Device: O [Lac ID:0x131)
4 EEPROM & FLASH ROM
FILE DEVICES HELP

+=p USB Device

QEHEHS- P =
Dravice Trae |Prunen_-' J\f‘aluB
B - & FTa232H
oy FT EEFROM bl Save As Template : M.
meb Chip Details Apply Termplate P | & From File

Re-5can Device

Template: AR-DevPack-EVM-012mi I
| e

P
w=p USE Config
= USE Siring O ?;' e Rt

The connected FTOH davice, the traeview gives a reprasantation

4= Hardware Sg & Program Device ;“I':;H fans Ih‘l:l‘.l
= :tl:‘l;a;pilz:;:g”-ﬂn ¥ Erase Device b Type: 83058 EEPROM
- =5 Chip Detgik Cloge Device BLAMK DEVICE
=4 USE Devica Daseriptor
=% USE Config Descriptar
H=p USB ShingsDo::ipiors Propeny
@ =P Hardware Specific IOl Device

of the EEPROM contents. Expand for more detail.

Cravice Oulput

Pevace: O [Loc TD:OEKIZL

Word MSB

ona0: FFEF FFFF FFFF FFEF FFFF FEFF
w0&: FFEY FFET FFFT FEEF FFFF FEFE
010: FFFF FFFF FFFF FFFF FFFF FEFF
cil8: FFET FEFFT FEEFT FEET FEFF FEFP
D0Z0: FFEF FFEF FFEF FEFEF FFEF FEEE
®022: FFFF FFFF FFFF FFFF FFFF FEFF
Giidd: FFFF FFFF FFFF FFFF FEFF FEFF

FEEF FFFF .....

FEFF FEFF
FFFF FFFF

177 3 1.1 1 S

FEFF FEFF
FEFF FEFF

FEFF FFFF .....

Ready

Figure 12: Apply Template

7. Now, select Device: O[Loc ID:0xXXX] -> Program Device

W FTDI- FT Prog - Device: 0 [Loc ID:0x131]
@ EEFROM % FLASH ROM
FILE DEVICES HELP

QFEH Q- 2~ @
Davice Tras Proparty J\ralus
“\Chiip Type: FT4232H
endor ID: D03
" |Proguctior DwG011
#=P USB| O peScan Device Froduct Desc: USE <~ Serial Comverter
T j U:g 2y CyelePon (Serial Humber.
m=h U .
Manufacturer Desc FTOI
P Device
=3 Hard L E'w::“ Location ID; 0x131
=147 Templale) ) Erase Device EEFROM Type: 83055 EEPROM
- ?:g:: Close Device BLANK DEVICE
G 1158 Device Descriptor
=9 USE Config Descriptor
= USB Shiﬂgle::iers Progerty
m=§ Hardware Specific e Do

The connected FTOH device, the trasview gives a rapresentation
of the EEFROM contents. Expand for more detaill.

Dwavice Dutput

Pevice: O [Loc ID:OEIZL

Word MSB

001

0000: FFET FFET FFET FPETr FPEF FPEF FPEFF FOPF
G003: FFEF FFFF FEFF FEFF FEEF FEEF FEFF FEFF
G010: FFFF FFFF FFFF FFFF FFFF FEFF FFFF FFFF
FFFY FFFT FEFT FFEF FEFF FPFF FEFF FEPF
FFEY FEFF FEFF FFEF FEEF FEFF FEEF FEEF
FFFY FFFF FFFF FFFF FEFF FEFF FEFF FEFF
ondg: FFFY FFFY FFFT FEFF FFFF YEFF FEFF FEFF

Ready

Figure 13: Program Device
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8. Check the write successful status as highlighted in Figure 14,

) FTDI - FT Prog - Device: 0 [Loe ID:0x131] - *
4 EEFROM 4. FLASH ROM
FILE DEVICES HELP

QEdn- 2 @ d
Davice Tree Property I""”‘
Chip Type: FT4232H
=» FTEEPROM Vendor ID: el
= Chip Detaits Product I0- B0
|?=P USB Device Descriptor Product Desc: UEE <= Serizl Comener
[ =4 UISB Config Descriptor Serial Mumber FT2810L7
)= USE String Descriptors Manutacturer Desc Fror
| = Haraware Specinc Location 10: D131
= 4 Template: AR-DevPack-EV-012.0m| EEPROM Type: 088 EEPROM
& =h FTEEPROM
#=$ Chip Details
¢ = USE Device Descriptor
=9 USB Config Descriptor
= USB Sting Descriplors Froperty
= Hardware Specific FTO Device

The connected FTOH device, the ireeviaw gives a representation
of thie EEPROM contents. Expand for miora detail.

Davice Ouiput
Pavace: 0 Jioc ID:Ox131] -

Word MSB

0000: BE85 0403 €011 0BQ0 3280 0008 0000 OASAR
0003: 3ZR4 1ID6 0000 0000 0056 0000 000D Q00O
0010z 0000 0000 0000 0000 0000 0000 000D 000D
001%: 0000 0000 G000 0000 0000 0000 0000 OODOO
D0Z0: 0000 D000 D000 D000 Q000 Q000 Q00O QOO
00285 0000 0000 0000 0000 0000 O000 0000 Q000
L030: 0040 G000 0000 0000 0000 0000 0000 0000

Write Successful

Figure 14: Write successful
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5 DCA1000EVM to Radar EVM Board to Board to
connection

Step 1: Align the DCA1000EVM and Radar EVM boards as shown below

ey TR
~ {;ﬂfm‘u&ﬂ- 2
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Step 3: Connect the DCA1000EVM with Radar EVM board as shown below

Step 4: Connect the Samtec Ribbon Cable as shown below.

AR184280057
R T ‘uas;om
’ B .
L
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6 System Testing

6.1 Test Setup:
Pre-Requisites:

1. DCA1000EVM should be connected to Host PC via Ethernet cable to access the GUI and Data
Transfer process.

2. DCA1000EVM should be connected to PC via USB Cable (J1-Radar FTDI) for configuring the
RADAR EVM by using on board FTDI chip.

3. DCA1000EVM should be connected to PC via USB cable (J4-FPGA JTAG) for programming the
FPGA (When card is in programming mode)

4. DCA1000EVM should be connected to TI Radar EVM via 60 pin HD Connector by using 60 pin
Samtec ribbon cable.

5. DCA1000EVM power input should be connected either from DC Jack or TI Radar EVM power
output ( from 60 pin HD connector) by selecting the switch SW3.

6. Radar EVM should be connected to PC via USB Cable (1J8) for UART connectivity.

7. For testing, Mistral has used following HOST PC configuration
a) Intel Core i5 2.5 GHz or above
b) 8.00 GB RAM or above
c) Windows 10 Pro operating system
d) IP Address - 192.168.33.30
e) 1-Gbps Ethernet Port

8. Pre-installed Radar Studio tool in Host PC along with the drivers mentioned in the following
link, http://www.ti.com/tool/mmwave-dfp.

9. Check for  “rfeval” folder in DFP package to find Radar studio tool
(\rf_eval\radarstudio\RunTime\Radar Studio).
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Figure 15: Test Setup Block Diagram
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AR1642BOOST
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Figure 16: Board Test Setup
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6.2 Configuring RADAR EVM by using Radar Studio

To configure Radar EVM to generate either Fixed test pattern generation or Real Time LVDS
Data generation as described in 6.2.1 & 6.2.2.

6.2.1 Fixed test pattern generation

> Set the SOP jumper settings in Mode 2 (Development mode) in RADAR EVM.
(SOP2=0, SOP1=1, SPO0=1)

» Power On the board.

» Check the ports to be shown in “"Device Manager” as per below Figure 17,

2 e e i

File Action View Help
@o o HE e
‘Ié LAPOO0153 |

3 3 Batteries

{8 Computer

b g Disk drives

-4, Display adapters

- DVD/CD-ROM drives

b t% Human Interface Devices

b g IDEATA/ATAPI controllers

3 —ﬁ Imaging devices

»-&¥ Jungo

b2 Keyboards

b B Mice and other pointing devices
b lg Moniters

7 Ports (COM & LPT)
13" AR-DevPack-EVM-012 (COM20)
15 AR-DevPack-EVM-0L2 (COM21)
T AR-DevPack-EVM-012 (COM22)
T AR-DevPack-EVM-012 (COM23)
751 XDS110 Class Application/User UART (COMS)
;.. "7 XDS110 Class Auxiliary Data Port (COMS)

% Sound, video and game contrallers
» 4B System devices

3 '_;,‘ Texas Instruments Debug Probes

b i Universal Serial Bus controllers

Figure 17: COM ports
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» Run Radar Studio Application and Go to “Connection” tab in RadarAPI tab.

£ Radar Studio v1.7.4.0 CERInRE X
File View Tools ToolBars Window Help
& output 'L Lua shel & RadarAPI | - X
Connection ‘Stauccanﬁgl DataConfig | TestSource | SensorConﬁgl RegOp | ComStreaml BPMCaonfig | AmFrameConﬁgl RampT\mingCalcu\atorl LoopBackl ExtFilterProg | Cal\b{:onﬁg‘ il
Board Control
RS232 Operations No.of Devices Detected: 1
SOP Control i — FTDI Gonnectivity Status:  Connected
ash Program -
SOP Mode Mode 2 (Developmen ~ g COm Pt RS232 G Status: D d
SPI Connectivity Status:  Disconnected
‘ Set Baud Rate |921600 A Device Status
" BSS firmware version:
M3 firmware version:
GUI'Version:  1.7.4.0
Radar Link Version:  0.7.1.1 (05/0417)
Post Proc Version:  4.45.0.0
DSP firmware Version: =
On Board Temperature Sensor
Top near RX1 0.0
Bottom near TX2 0.0
Bottom near RX1 0.0
Top near TX3 0o Get
Files SPI Operations
BSS W E] 0 e
(| spiconnea [
WMSSFW.  Cimmwave_dfp_00_07_00_04\rf_evali_eval_firmware\masterssbowrd 2o owridix_ - @ ] _—
-+ () (o] 1 € D
« [ n ] *
$IRun!  Pause C\Users\Administrator\Desktop\Enable_ADCBufLVDSTestPattern_lattice_external.lua - [ Browse B

& Texas INSTRUMENTS

Figure 18: Radar Studio Tool

» Click set option in SOP control as "Mode 2 (Development mode).

» Click Connect RS232 option (Set appropriate User UART COM port & Baud rate as
921600).

» Select BSS FW for particular AR Device (xWR1243/1443 or xXWR1642) from Radar Studio
installed folder and Load the file by clicking Load button.

» Select MSS FW for particular AR Device (xWR1243/1443 or xWR1642) from Radar Studio
installed folder and Load the file by clicking Load button.

> Click “SPI Connect & RF Power-up” buttons and Check the connectivity completion as per
below Figure 19,
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ﬂ Radar Studio v1.7.4.0

File View Tools ToolBars Window Help

- X
Zennection |S131.|:Conﬁg| DataConfig | TestSource | SensorConfig | RegOp | ContStream | BPMCaonfig | AdvFrameConfig | RampTlmmgCa\cu\atorl LoopBack | ExtFilterProg | Cal\bConﬁg‘ i
Board Control
RS5232 Operations - 1
SOP Cantrol ‘Wl DI Connectivity Status:  Connected
SOF Mode T TRICEIIENR +| L FashProgam | | comport [cOMS 2 fRs232 Connectiviy Status: Connected
T SPI Connectivity Status:  Connected
921600 -
BauoRate [s21500 -] Device Status:  XWR1243\ASIL-BISOP:2
BSS firmware version:  1.7.0.4 (19/04117)
Gffmware version:  1.7.0.0 (3110317)
2 Al
Radar Link Version:  0.7.1.1 {05/0417)
PastProcVersion:  4.45.0.0
DSP firmware Version: =
On Board Temperature Sensor
Top near RX1 0.0
Bottom near TX2 0.0
Bottom near RX1 0.0
Top near TX3 0.0
Files SPI Operations
BSS FW: C:tiimmwave_dfp_00_07_00_04\f_eval\f_eval_firmware\radarssbowr1 20 wrido_ra « E O
5Pl Disconnect
MSSFW:  CiMimmwave_dfp_00_07_00_04\f_evalvt_eval_firmware\mastersstwri2o onri4n_ v [ .. | a| [
. RF Powered-u
cantg i - (e | | (e
< [ i ] »
@ Run!  Pause CAUsers\Administrator\Desktop\Enable_ADCBufLVDSTestPattern_lattice_external.lua + [ )Browse B

1

i3 Texas INSTRUMENTS

Figure 19: Radar Studio Connection Settings

Click on “StaticConfig” tab

Deselect all TX Channels

Click on ‘ADC Config’ Set button

In LP Mode, Set the LP ADC Mode as ‘Regular ADC’
Click on 'RF Init’ button.

YVVYVYY

B Radar Studio v1.7.4.0 s o X
file View Tools ToolBars Window Help
(& Output | L Lua Shell V(& RadarAPI | v X
Connection StaticConfig DataConfig TestSource SensorConflg RegOp C BPMConfig i onfig alculator  LoopBack g Ci
Static Configuration
LoadConfig
Basic Configuration Advanced Configuration Frequency Limits Configuration
SaveConfig
Channel Config RF LDO Bypass
Frequency Limit Low (GHz) 76.0 <
SetUp
TSW1400 TxChannel Oome [ Enable
Set Frequency Limit High (GHz) 810 $
Rx Channel HFRi FR2 MR3 R
LP Mode Set
LPADCMode  [ReguiarADC v
ADC Config
Format Complex2x v

Radar Miscellaneous Control
1 Swap 1First 3
(] Per Chirp Phase Shifter En

&

@Run!  Pause - Obrowse @ |
*5 TEXas INSTRUMENTS

Figure 20: Radar Studio StaticConfig Settings
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Click on “DataConfig” tab,
Click on ‘Data path Configuration’ Set button
Set the Clock Configuration as
¢ Lane Clock --> DDR Clock
¢ Data rates --> 150 /225/300/400/450/600 (Mbps)
Click on ‘Clock Configuration’ Set button
Click on ‘'LVDS lane Configuration’ Set button

Radar Studio v17.40
Fie View Tools ToolBars Window Help

L) Lua Shell V[ RadarAPI - X
Connection | StaticConfig | Datawonng | TestSource | SensorConfig | RegOp | ContStream | BPMConfig | AdvFrameCanfig | RampTimingCalculator | LoopBack | ExiFilterProg | CalibConfig | B
Data Configuration —
Data Path Configuration
Data Path Virtual Channel No

Packet 0 ADC ONLY =
Ce D

Clock Configuration

Lane Clock DDR Clock ~

Data Rate

@

LVDS Lane Configuration C8I2 Lane Configuration

ion Lane0 Polarity Lane1 Position Lane1 Polarity

=@ Lane2 +-Pin Order |2 +- Pin Order
Lanet ane:
Lane Config N L i o
Lane3 Laned ion Lane2 Polarit, n Lane3 Polarity
fl +-Pin Order |5 +- Pin Order
V| MSB First CRC
[C] Packet End Pulse ck Position  Clock Polarit U
+I- Pin Order
Set E
« [ T |
@iRun!  Pause CAUsers\Administrator\Desktop\Enable_ADCBUfLVDSTestPattern_lattice_external.lua e T——

43 Texas INSTRUMENTS

Figure 21: Radar Studio DataConfig Settings

Click on “ContStream” tab,
Click on ‘ContStreaming’ Set button to set default values,
Click ‘Enable’ in the StreamEnable option.

Radar Studio v1.7.4/
File View Tools ToolBars Window Help

/Gl Gutpot | L S oAt - x
] Connection [ StaticConfig [ DataConfig | TestSource | SensorConfig ' RegOp] ContStream [BPMConﬁg [ AdvFrameConfig [ RampTimingCalculator | LoopBack | ExtFilterProg | CalibConﬁg] 2~
ContStreaming
StreamConfig Basic Configuration For Analysis Measure Tx Power Config
Start Freq (GHz) 77.000000 [ Olp Pwr Backoff TX1 (¢B) ‘0 Number Of Samples 16384 = No. of Accumulations [ =)
Sample Rate (ksps) 9000 Ofp Pwr Backoff TX2 (dB) ‘0 FFT Size 16384 =

No. of Samples 2 =

Number Of Averages 1 —‘J

RX Gain (dB) 130 [2]  Ofp PwrBackoff TX3 (¢B) [0 | z
HPF1 Corner Freq 175K +| Phase Shifter TX1 (deg) [0.0 S| Window Selection
— Measure Tx Power Report
HPF2 Corner Freq 350K - Phase Shifter TX2 (deg) 0.0 Removel o Tx1 Tx2  Tx3
Enable Triggered Capture Tx Output Power (dBm) 0 0 0

Phase Shifter TX3 (deg) (0.0

) o com@ o 0 o
Incident Voltage (mV) 0 0 0

Reflected Voltage (mV) 0 0 0

n

StreamEnable Capture and Post Process Measure Gain and NF

Dump File: C:fiimmwave_dfp_00_07_00_04\f_evalvradarstudii Rx Chain under Test
Rxilp pow @AR ball (9Bm) 350 1]

I H
g

Meas IF Freq (MHz) |10 %_

Step1: With Sig gen ON
Step2: With Sig gen OFF U

‘ 0 i ] &
@Run!  Pause C:A\Users\Administrator\Desktop\Enable_ADCBUfLVDSTestPattem lattice_externallua - (Browse B
#i3 Texas INSTRUMENTS

Figure 22: Radar Studio ContStream Settings
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Click on “Lua Shell” tab,

> Load the Lua Commands file (File
name:Enable_ ADCBufLVDSTestPattern_lattice_external.lua) for generating the fixed
pattern.

» Type “Enable_ADCBufLVDSTestPattern ()” in the command line and Enter

Rodsr svusio 1.7.40 S N - o

File View Tools ToolBars Window Help

- X
>hvailable user commands
(1) RSTD Commands - Usage RSTD.(dESiIEd_upEIatiun>.
(2) cls - Clears the screen.
(3) help - Shows all available commands in Lua Shell.
>-- RTTT=RSTD overrides whatever the print overriding was doing so that print uses the Output window
>function Enableih_DCBquVDSTestPattarn ()
> -- Usage:Enable ADCBufLVDSTestPattern{}
>
> -- Increment set to 0
> arl.WriteRegistez (0x5000061c, 0, 31, 0x00001111) -- BX1 I
> arl.WriteRegister (0x50000620, 0, 31, 0x00002222) -- BX2 I
> arl.WriteRegister(0x50000624, 0, 31, 0x00003333) —- BX3 I
> arl.WriteRegister(0x50000628, 0, 31, 0x00004444) —- BX4 I
>
> arl.WriteRegistez (0x5000062c, 0, 31, 0x00001ala} -- RX1 @
> arl.WriteRegistez (0x50000630, 0, 31, 0x00002R2A)} -- RX2 Q
> arl.WriteRegister (0x50000634, 0, 31, 0x00003R3A} -- RX3 Q
> azl.WriteRegistex (0x50000638, 0, 31, 0x00004R4a) —- RX4 @
>
> arl.WriteRegister (0x5000063C, 0, 31, 0x00000710) —- enable mux
> RSTD.Log ("LVDS CBUFF test pattern configuration dome.\n","blue")
>
>end
>
>Enable_RDCBufLVDSTestPattern ()
Settings = EH Save ~ Ef{load = {}Block Operations + @ Abort
§Run!  Pause C\Users\Administrator\Desktop\Enable_ADCBufLVDSTestPattern _lattice_external.lua - [Browse &

@ Texas INSTRUMENTS

Figure 23: Run Script in Lua Shell
» Once above settings are completed, Radar EVM will initiate LVDS fixed pattern data
transfer.

Note: When User want to stop the data transfer, Disable the StreamEnable in the
‘ContStream’ tab.
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6.2.2

Real Time LVDS Data generation

» Follow the same procedure for Connection tab as mentioned in section 8.2.1 Fixed data
pattern generation.

Deselect only ‘'TX2 Channel’ in the StaticConfig tab

Set ‘ADC Config’ --> 'LP ADC mode’ --> Click ‘RF Init’

Follow the same procedure for DataConfig tab as mentioned in section 8.2.1 Fixed
pattern generation.

» Click on “TestSource” tab

» Set the default TestSource values as mentioned in TestSource window

&3 Radar Studio v1.7.4.0

Y VYV

data

- o x
File  View TJools ToolBars Window Help
(& Output | K Lus Sheil [ RadarAPI - x
Connection  StaticConfig  DataConfig SensorConfig RegOp C: BPMConfig onfig iculator  LoopBack g CalibConfig
Test Source
LoadConfig The test source emulates received reflections from a pair of objects at different positions with different velocities and signal strengths. The X, Y and Z
components of the inftial positions and the velocity vectors of the two objects are to be specified. When multiple frames are triggered, the positions of the
SaveConig objects are intemally updated across frames based on their starting positions and velocities. In 3ddition, 3 HOUNGING DOX CONSTaINt IS IMPOsed on the Motion:
whenever an object moves out of its specified bounding box, its Position is re-set o the initial position specified. The radar's receiver antenna array element
locations can be specified as co-ordinates on the X-Z plane, with any one of the antennas positioned at the origin. This s used to emulate different relative
Settp phases of the objects across the receive chains.
TSW1400 3 ~
Objectt Object2
Position (m) 400 : 300 s 0.00 Position (m) 32700 2 327.00 2 0.00 <
Velocity (ms) 00 S ¢ oo = Velocity (mvs) 00 s oo 3] foo S
Bandentin 0w, 3276 18] oo -3276 e BoundanyMin (m) 3270 3] oo 3270 1%
BoundaryMax (m) 3270 8] [3270 270 5 BoundaryMax (cm) 2270 1Bl 3270 2270 15
Signal Level (dBFS)  [-250 Signal Level (9BFS)  -9500 |3
RXAntenna Position
RX1 () S J
Rx2(  psoo & 0.000
RAMW (1000 |2 0.000
R4 [1500 |3 0000
@ Run!  Pause

= (D Browse &
A5 TEXAS INSTRUMENTS

Figure 24: Radar Studio TestSource Settings

Click on “SensorConfig” tab

Set Sensor Configuration default values

Set Chirp default values

Select Test Source Enable

Click the ‘Trigger Frame’ in the “Capture and Post Processing”

Radar Studio v1.7.4.0

YVVVYVYYY

- o %
file View Tools ToolBars Window Help
(& output | K Lua Sheil 5 RadarAP! | - x|
Connection  StaticConfig DataConfig TestSource SensorConfig RegOp ContSteam BPMConflg AdvFrameConfig RampTimingCalculator LoopBack ExtFierProg CalibConfig
Sensor Configuration
LoadConfig Profile = x - & Enable Dynamic Power Save in Inter-chirp
Profile Id ) $1 HPF1ComerFreq 175K 2 r &
SaveConfig Start Freq (GH2) 77000000 (5] HPF2ComerFreq 350K - T g B Rx
s Frequency Slope (MHZs) 29 982 3|  Ofp Pwr Backoff TX1 (dB) o 5 » & LoDist
TSW1400 Idie Time (us) 100.00 3! Ofp Pwr Backoff TX2 (dB) o ) Freabin
TX Start Time (us) 0.00 3| O/ Pwr Backoff TX3 (98) o 3 mer i on J et
ADC Start Time (us) 6.00 3 Phase Shifter TX1 (deg) 0.0 3 SR © v i par e Sovomeh e S fanemion SAAY
ADC Samples 2| Phase Shifter TX2 (de S
é e = foom) g0 - Capture and Post Pro 0g
Sample Rate (ksps! 3/ Phase Shifter TX3 (de %
o (ksps) 10000 3 (deg) 0.0 + = e Radd
RampEndTime (us)  60.00 3 Banawidth(MHz) 1798.92 ARM it Time
RX Gain (d8) <
. 30 Manage Profile Dump File/Cthmmwave_afp_00_07_00_04vi_ - | | Browse
Cchip Frame
Profile Id ) 21 Frequency Slope Var (MHzs) 0.000 Start Chirp TX 0 21 No of Chirp Loops (128 %
StatChirpfor Cfg [0 3. Idie Time Var (us) 0.00 ¢ EndChinpTX 0 ¢ Periodicity (ms)  40.000000 (%
EndChirpforClg |0 3/ ADC Start Var (us) 0.00 s/ NoofFrames cau Delay (us) 0.00 &
Start Freq Var (MH2) 0.000000 2| TX Enable for current chirp Duty Cycle 51.2%
2™ ™ ™
Trigger Select SofwareTrigger ~
@Run!  Pause ~ [ Browse B

Figure 25:Radar Studio SensorConfig Settings

A5 TEXAS INSTRUMENTS

» Once above settings are completed, Radar EVM will generate Real Time LVDS Data
transfer.
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6.3 DCA1000EVM Ethernet configuration data

e The DCA1000EVM stores default Ethernet configuration data (such as DCA1000EVM IP,
DCA1000EVM MAC, System IP, Configuration port and Data port) in FPGA internal
registers, also there is a provision to store the same into the EEPROM using update
EEPROM command. Please refer Radar studio user guide from the following link
http://www.ti.com/tool/mmwave-dfp to get more details about ‘update EEPROM" feature.

e Default Ethernet configuration data stored in FPGA internal registers are listed in Table

9,
Parameter Default value(decimal)
FPGA IP 192.168.33.180
FPGA MAC 12-34-56-78-90-12
System IP 192.168.33.30
Configuration Port 4096

ADC/CP_ADC/ADC_CP/CP_ADC_CQ Data | 4098

CP Data 4099
CQ Data 4100
R4F Debug Data 4101
DSP Debug Data 4102
Table 8 : Default value stored in FPGA registers

¢ DCA1000EVM has option of loading Ethernet configuration data from EEPROM or FPGA
internal register based on SW2.6.

e Ethernet configuration data will be loaded from the EEPROM when SW2 positioned at 6
(pin6) else FPGA register values will be loaded.

Page 30 of 54


http://www.ti.com/tool/mmwave-dfp

2
MISTRAL
=B oo Dartimens in Real Time

e Loading Ethernet configuration data from EEPROM

o When SW2 positioned at 6 (pin6) DCA1000EVM will load Ethernet configuration
data from EEPROM.

o In general, EEPROM is blank when DCA1000EVM comes out of factory. EEPROM
will remain blank until update EEPROM command is given to DCA1000EVM
through Ethernet port.

o When update EEPROM command is given to DCA1000EVM, Ethernet configuration
data are stored into EEPROM along with header and footer.

o DCA1000EVM requires power cycle/hardware reset to load updated Ethernet
configuration data from EEPROM.

o During power ON/after hardware reset, DCA1000EVM FPGA loads Ethernet
configuration data from EEPROM and checks for header and footer. If header and
footer are found, data loaded from EEPROM will be used for Ethernet
communication else FPGA uses default values stored in internal registers.

o Ethernet configuration data updated in EEPROM should be used in Ethernet
packets which are going as command to DCA1000EVM, for further
communication. Otherwise DCA1000EVM will not respond to the command.

e Loading Ethernet configuration data from FPGA internal registers
o When SW2 positioned at (pinll) DCA1000EVM will load default Ethernet
configuration data from FPGA internal registers and the same will be used for
Ethernet communication.

Note: 1) For data separated mode, DCA1000EVM FPGA receives only one data port nhumber
from update EEPROM command. This port is considered as ADC data port and other data
type’s port number are incremented by one.

2) Whenever Switch 2.6 position is changed from one option to another option,
DCA1000EVM requires power cycle /Hardware reset.
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6.4 DCA1000EVM command and data format

DCA1000EVM follows UDP protocol and it supports 14 predefined commands. Configuration
and status of DCA1000EVM are communicated through configuration port. Data port is used
to transfer raw mode/data separated mode data.

6.4.1 DCA1000EVM command format

DCA1000EVM receives command from host through configuration port and sends back the
response in same port.

o Command Request protocol consists of following:

1. Header
a. Header
b. Command code
c. Data size
2. Data
3. Footer
Header Command Data size Data Footer
(2 code (2 bytes) (Min - 0 bytes (2 bytes)
bytes) (2 bytes) Y Max - 504 bytes) Y

o Command Response protocol consists of following:

1. Header
a. Header
b. Command code
2. Status
3. Footer
Header Command code Status Footer
(2 bytes) (2 bytes) (2 bytes) (2 bytes)

o Commands supported in DCA1000EVM

Command Command Code
RESET_FPGA_CMD_CODE 0x01
RESET_AR_DEV_CMD_CODE 0x02
CONFIG_FPGA_GEN_CMD_CODE 0x03
CONFIG_EEPROM_CMD_CODE 0x04
RECORD_START_CMD_CODE 0x05
RECORD_STOP_CMD_CODE 0x06
PLAYBACK_START_CMD_CODE 0x07
PLAYBACK_STOP_CMD_CODE 0x08
SYSTEM_CONNECT_CMD_CODE 0x09
SYSTEM_ERROR_CMD_CODE 0x0A
CONFIG_PACKET_DATA_CMD_CODE 0x0B
CONFIG_DATA_MODE_AR_DEV_CMD_CODE 0x0C
INIT_FPGA_PLAYBACK_CMD_CODE 0x0D
READ_FPGA_VERSION_CMD_CODE O0x0E
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o Example: RESET_FPGA_CMD_CODE

1. Reset FPGA Command request from host

Header UINT16 2 OxA55A - - OxA55A always.
Start bits of
packet
Command | UINT16 2 0x01 - - Command code
code
Size UINT16 2 0 - - Data Size
Footer UINT16 2 OXEEAA - - OXEEAA always.
Stop bits of
packet

2. Command response from DCA1000EVM

Header UINT16 2 OxA55A - - OxA55A always.
Start bits of
packet
Command | UINT16 2 0x01 - - Command code
code
Status UINT16 2 0 0 1 0 - Success
1 - Failure
Footer UINT16 2 OXEEAA - - OXEEAA always.
Stop bits of
packet

6.4.2 DCA1000EVM data format

DCA1000EVM sends raw mode/data separated mode data to host through data port.

o Raw mode data format: DCA1000EVM sends raw mode data in the following format.

Sequence Raw mode data
number (Min - 48 bytes
(4 bytes) Max — 1462 bytes)

o Data separated mode data format: DCA1000EVM sends data separated mode data in
the following format.

Sequence Data separated Data separated Data separated mode data
number mode identifier mode length field (Min - 48 bytes
(4 bytes) (8 bytes) (8 bytes) Max — 1446 bytes)
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6.5 DCA1000EVM GUI Procedure

The Release folder shall contain the Test Package. The Test package release folder
shall contain the DCA1000EVM GUI in the below folder path

/DCA1000EVM _TP_REL/SW/GUI/DCA1000EVM .EXE
To Open DCA1000EVM GUI, double-click on the GUI application (DCA1000EVM .EXE)
Set Static IP Address to Host PC as 192.168.33.30 as default.
» SYSTEM Window
1. This window shall configure System IP Address, FPGA IP Address, FPGA MAC
Address, Configuration port, Record/Playback port.

2. User can configure default settings in SYSTEM window.
3. Click *Connect’ option to connect DCA1000EVM with Host PC DCA1000EVM GUI.

¢ TI RF Data capture Card

System IP Address
FPGA IP Address

FPGA MAC Address

Configuration port

RECORD

_—n Record/Flayback port
T T

e

PLAYBACK

Figure 26: DCA1000EVM GUI - SYSTEM WINDOW
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» CONFIG Window

1. User can select following different modes of operations as provided in the below
figure (When SW2.5 selected as SW_Config option)

a) Data Logging Mode : RAW/Multi

b) LVDS Mode : AR1243/AR1642

c) Data Transfer Mode : LVDS Capture/DMM Playback

d) Data Capture Mode : SD Card Storage/Ethernet Stream

e) Data Format Mode : 12/14/16 bit

Click ‘Configure FPGA’ to configure the modes of operation

User can reset the FPGA on DCA1000EVM by clicking on ‘Reset FPGA’

User can reset the Radar EVM by clicking on ‘Reset AR Device’

User can configure Ethernet packet delay in DCA1000EVM GUI by changing the
values from 5us to 500us for file capture depends on Host PC configuration and
capabilities.

¢ TI RF Data capture Card

ukwnN

Data Logging Mode @ Raw Mode () Multi-mode

SYSTEM

QO

COMFIG

LVDS Mode @ AR1243 () Ar1642
Data Transfer Mode @ LVDS capture mode () DMM playback mode

Data Capture Mode () sD card storage @) Ethernet stream
RECO = = =
HEZIE Data Format Mode © () 14 bit @) 16 bit

—
T

e

PLAYBACK

MATLAB

Packet Delay Configuration

Delay [u S) m

Figure 27: DCA1000EVM GUI - CONFIG WINDOW
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» RECORD Window

1. User can select the file name along with folder name in this window.
2. Click ‘Record’ button to start the data capture into a file.
3. Click ‘Stop’ button to stop the data capture.

Filename REL_2.4_02FEB2018/SW/WINDOWS_GUI/RecordFile.bin

[] Record sequence number

o

PLAYBACK

Figure 28: DCA1000EVM GUI - RECORD WINDOW
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» PLAYBACK Window

User can select the file name along with folder name in this window.
Click ‘Playback button to start the data transfer and playback.

Click ‘Stop’ button to stop the data transfer and playback.
User can configure Ethernet packet delay in DCA1000EVM GUI by changing the
values from Ous to 500us for playback depends on Host PC configuration and

capabilities.

¢ TI RF Data capture Card

AWNH

Filename C:/Desktop/GUTFlaybackFile.hin

Delay (us) 10

Z Playback
RECORD

ﬁ
PLAYBACK

A

MATLAB

Figure 29: DCA1000EVM GUI - PLAYBACK WINDOW
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> Help Menu

Help menu gives GUI and FPGA version details.

GUI version is displayed once the GUI is opened.

FPGA version will be updated once the Capture card gets connected with GUI.
FPGA version gives version details and the feature supported in the binary either
record or playback.

SYSTEM
DCA1000EVM

6 Y GUI Version : 2.7

CONFIG
DLL Version : 2.7.1

FPGA Version : NA

RECORD
GUI Release Date : 10 APR 2018

S
Py P4

>

PLAYBACK

Figure 30: DCA1000EVM GUI - HELP MENU
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6.6 Use case 1: Record - RAW Mode/Ethernet Stream

RAW Mode recording can be tested either through Hardware switch configuration mode or
Software GUI configuration mode.

User can configure Ethernet packet delay in DCA1000EVM GUI by changing the values from
5us to 500us for file capture depends on Host PC configuration and capabilities.

Note 1: If LVDS data rate is changed in Radar Studio, DCA1000EVM requires
Hardware/Software reset to lock with incoming clock.

Note 2: Number of ADC samples configured for Radar EVM should be multiple of 256 bytes
else residue data will be left inside DCA1000EVM LVDS buffer. This is due to DDR3 controller
implementation in DCA1000EVM.

6.6.1 Hardware switch configuration Mode

Test Procedure

® Configure the Radar EVM with appropriate settings through Radar studio as mentioned in
section 5.2.

® DCA1000EVM switch settings:

1. Keep switch SW2.5 in HW_CONFIG position.

2. Keep switch SW2.4 in RAW_MODE.

3. Keep switch SW2.1 in LVDS_CAPTURE position.

4. Keep switch SW2.2 in ETH_STREAM position.

5. Keep switch SW2.3 in AR1243_MODE for 4 Lane LVDS interface from
xWR1243BOOST or in AR1642_MODE (Other side) for 2 Lane LVDS interface from
xWR1642BOOST.

. Set SW1.1 to 12BIT_ON (or) SW1.2 to 14BIT_ON (or) SW1.3 to 16BIT_ON according
to the data size selected in RADAR EVM.

)]

Note: Only one switch option should be in ON position at any time in SW1

® DCA1000EVM GUI settings:

Run DCA1000EVM GUI by double-clicking on "DCA1000EVM _GUI.exe"
Open "System" tab and click on "Connect" button

Open "Record" tab and browse to a valid .bin file

Click on "Record" button to start recording of data

Click on "Stop" button to stop recording of data

VVVVY

® Indications:

> When data transfer starts DATA_TRANS_PRG LED (LD1) will start toggling and
‘Record in progress’ message will be shown in GUI.

» When record is completed DATA_TRANS_PRG LED (LD1) will glow and ‘Record is
Completed’ message will be shown in GUI.

> If xXWR1xxx EVM is not sending LVDS data then LVDS_PATH_ERR LED (LD7) will
glow and *‘No LVDS Data’ message will be shown in GUI

» When DDR gets full DDR_FULL LED (LD6) will glow and ‘DDR is Full’ message will
be shown in GUI.

> Whenever FPGA internal buffer gets full FPGA_ERR LED (LD5) will glow and ‘LVDS
Buffer Full’ message will be shown in GUI.
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® Output File Name :

> User can create any file name to capture the data.GUI will create a file in the format
of "XX_Raw_Y.bin’ in the stored location.
(XX --> User configurable filename.Y --> Incremental number starts with 0)

® Post Processing
1. Packet Re-ordering & Zero Filling:

Step 1:

Please make sure that Packet_Reorder_Zerofill.exe should be present in the released GUI
folder & also where the files are to be post processed
Step 2:

Navigate to above folder and run the exe. To run the exe, type the following command in
the console

> Packet_Reorder_Zerofill.exe <Input_File_Name> <Output_FileP_Name> <log.txt> and
press ENTER

For eg: > Packet_Reorder_Zerofill.exe RecordFile.bin Record.bin log.txt

Step 3:
a. Once post processed, < Output file name > <log.txt> will be generated.

b. Log.txt file contains the post processed information as follows,
For eg:
i. Reordering required: YES/NO
ii. Packet loss: YES/NO
iii. Number of packets received: 100000
iv. Number of zero filled packets: 0
v. Number of zero filled bytes: 0

c. Then use RawFileFormat.exe for formatting the file.

2. Raw File Formatting:

Run RawFileFormat.exe (It will be available in the test release GUI package folder) for
formatting the data.

Note: To run the script, run the following command in the console

> RawFileFormat.exe <No of Lanes> <Input_File_Name> <Output_File_Name>
For eg:
1) For formatting 4 lanes data,
> RawFileFormat.exe 4 "RawFile_0.bin" “Raw0.bin”
2) For formatting 2 lanes data,
> RawFileFormat.exe 2 "RawFile_0.bin" “Raw0.bin”

® Analysis
> Check the formatted file size and compare with expected file size in bytes.

> Open Matlab, load log file from Radar studio postproc folder and formatted file.
» Check 2D FFT plot in matlab to validate the data loss or data corruption.
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6.6.2 Software GUI Configuration Mode

Test Procedure

® Configure the Radar EVM with appropriate settings through Radar studio as mentioned in
section 5.2.

® DCA1000EVM switch settings:
> Keep switch SW2.5 in SW_CONFIG position.

® DCA1000EVM GUI settings:
1. Open DCA1000EVM GUI
2. Open "System" tab and click on "Connect" button
3. Open "Config" tab, Click on "Configure FPGA" button after configuring the modes with
following options

a) Data Logging Mode --> Raw Mode

b) LVDS Mode --> AR1243(4 Lane)/AR1642(2 Lane)
c) Data Transfer Mode --> LVDS Capture Mode

d) Data Capture Mode --> Ethernet Stream

e) Data Format Mode --> 12/14/16 bit

. Open "Record" tab and browse to a valid .bin file
. Click on "Record" button to start data transfer and recording
. Click on "Stop" button to stop data transfer and recording

(o) N0, AN

® Indications:

> When data transfer starts DATA_TRANS_PRG LED (LD1) will start toggling and
‘Record in progress’ message will be shown in GUI.

» When record is completed DATA_TRANS_PRG LED (LD1) will glow and ‘Record is
Completed’ message will be shown in GUI.

> If xXWR1xxx EVM is not sending LVDS data then LVDS_PATH_ERR LED (LD7) will
glow and *No LVDS Data’ message will be shown in GUI

» When DDR gets full DDR_FULL LED (LD6) will glow and ‘DDR is Full" message will
be shown in GUI.

» Whenever FPGA internal buffer gets full FPGA_ERR LED (LD5) will glow and ‘LVDS
Buffer Full’ message will be shown in GUI.

® Output File Name:

» User can create any file name to capture the data.GUI will create a file in the format
of *XX_Raw_Y.bin’ in the stored location.
(XX --> User configurable filename.Y --> Incremental number starts with 0)

® Post Processing

1. Packet Re-ordering & Zero Filling:

Step 1:

Please make sure that Packet_Reorder_Zerofill.exe should be present in the released GUI
folder & also where the files are to be post processed
Step 2:

Navigate to above folder and run the exe. To run the exe, type the following command in
the console
> Packet_Reorder_Zerofill.exe <Input_File_Name> <Output_FileP_Name> <log.txt> and
press ENTER
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For eg: > Packet_Reorder_Zerofill.exe RecordFile.bin Record.bin log.txt

Step 3:
a. Once post processed, < Output file name > <log.txt> will be generated.

b. Log.txt file contains the post processed information as follows,
For eg:

i. Reordering required: YES/NO
ii. Packet loss: YES/NO

iii. Number of packets received: 100000
iv. Number of zero filled packets: 0
v. Number of zero filled bytes: 0

c. Then use RawFileFormat.exe for formatting the file.

2. Raw File Formatting:

Run RawFileFormat.exe (It will be available in the test release GUI package folder) for
formatting the data.

Note: To run the script, run the following command in the console

> RawFileFormat.exe <No of Lanes> <Input_File_Name> <Output_File_Name>
For eg:

1) For formatting 4 lanes data,

> RawFileFormat.exe 4 "RawFile_0.bin" "Raw0.bin”
2) For formatting 2 lanes data,

> RawFileFormat.exe 2 "RawFile_0.bin" "Raw0.bin”

® Analysis

» Check the formatted file size and compare with expected file size in bytes.
» Open Matlab, load log file from Radar studio postproc folder and formatted file.
» Check 2D FFT plot in matlab to validate the data loss or data corruption.
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6.7 Use case 2: Record - Multi Mode/Ethernet Stream

Multi-Mode recording can be tested either through Hardware switch configuration mode or
Software GUI Configuration Mode.

User can configure Ethernet packet delay in DCA1000EVM GUI by changing the values from
5us to 500us for file capture depends on Host PC configuration and capabilities.

Note 1: DCA1000EVM requires hardware/software reset after power cycle or LVDS data rate
change.

Note 2: Number of ADC samples configured for Radar EVM should be multiple of 256 bytes
else residue data will be left inside DCA1000EVM LVDS buffer. This is due to DDR3 controller
implementation in DCA1000EVM.

6.7.1 Hardware switch configuration Mode

Test Procedure

® Set Radar EVM jumper settings (SOPO and SOP2) for Flash programming mode and
download Radar EVM binary using Uniflash.
® Set Radar EVM jumper setting (SOP0) to Functional mode to test Multi mode feature.

® DCA1000EVM switch settings:

1. Keep switch SW2.5 in HW_CONFIG position.

2. Keep switch SW2.4 in DATA_MODE.

3. Keep switch SW2.1 in LVDS_CAPTURE position.

4. Keep switch SW2.2 in ETH_STREAM position.

5. Keep switch SW2.3 in AR1243_MODE for 4 Lane LVDS interface from
xWR1243BOOST or in AR1642_MODE (Other side) for 2 Lane LVDS interface from
xWR1642BOOST.

. Set SW1.1 to 12BIT_ON (or) SW1.2 to 14BIT_ON (or) SW1.3 to 16BIT_ON according
to the data size selected in RADAR EVM.

(@)

Note: Only one switch option should be in ON position at any time in SW1

® DCA1000EVM GUI settings:

Open DCA1000EVM GUI

Open "System" tab and click on "Connect" button

Open “config” tab

Click “"Reset AR Device” to reset Radar EVM

Open "Record" tab and browse to a valid .bin file

Click on "Record" button to start recording

Run Radar EVM script in console to send data for multi mode
Click on "Stop" button once record completed status is received

VVVYVYVYYVYY
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® Indications:

> When data transfer starts DATA_TRANS_PRG LED (LD1) will start toggling and
‘Record in progress’ message will be shown in GUI.

> When record is completed DATA_TRANS_PRG LED (LD1) will glow and ‘Record is
Completed’ message will be shown in GUI.

> If xXWR1xxx EVM is not sending LVDS data then LVDS_PATH_ERR LED (LD7) will
glow and *‘No LVDS Data’ message will be shown in GUI

> If there is unknown header detecting by FPGA logic then GUI will indicate ‘NO
Header’ message as well as HDR_ERR LED (LD8) will glow.

» When DDR gets full DDR_FULL LED (LD6) will glow and ‘DDR is Full’ message will
be shown in GUI.

> Whenever FPGA internal buffer gets full FPGA_ERR LED (LD5) will glow and ‘LVDS
Buffer Full’ message will be shown in GUI.

® Output File Name:

> User can create any file name to capture the data.GUI will create a file in 5 different
data types as mentioned below

® XX_CP_Y.bin

® XX_CQ_Y.bin

® XX_DSP_Y.bin
® XX_R4F_Y.bin
® XX_Raw_Y.bin

(XX --> User configurable filename.Y --> Incremental number starts with 0)

® Post Processing

» Check captured file size with transferred bytes.
> Open captured file and check the data.

6.7.2 Software GUI Configuration Mode

Test Procedure

® Set Radar EVM jumper settings (SOPO and SOP2) for Flash programming mode and
download Radar EVM binary using Uniflash.
® Set Radar EVM jumper setting (SOP0) to Functional mode to test Multi mode feature.

® DCA1000EVM switch settings:
> Keep switch SW2.5 in SW_CONFIG position.

® DCA1000EVM GUI settings:
Open DCA1000EVM GUI
Open "System" tab and click on "Connect" button
Open “config” tab
Click “"Reset AR Device” to reset Radar EVM
In "Config" tab, Click on "Configure FPGA" button after configuring the modes with
following options. This step is required only after power ON or DCA1000EVM reset.
a) Data Logging Mode --> Multi Mode
b) LVDS Mode --> AR1243(4 Lane)/AR1642(2 Lane)
c) Data Transfer Mode --> LVDS Capture Mode
d) Data Capture Mode --> Ethernet Stream
e) Data Format Mode --> 12/14/16 bit
Open "Record" tab and browse to a valid .bin file
Click on "Record" button to start data transfer and recording
Run Radar EVM script in console to send data for multi-mode
Click on "Stop" button to stop data transfer and recording

uhwn e

VON
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Indications:

> When data transfer starts DATA_TRANS_PRG LED (LD1) will start toggling and
‘Record in progress’ message will be shown in GUI.

> When record is completed DATA_TRANS_PRG LED (LD1) will glow and ‘Record is
Completed’ message will be shown in GUI.

» If xXWR1xxx EVM is not sending LVDS data, then LVDS_PATH_ERR LED (LD7) will
glow and *No LVDS Data’ message will be shown in GUI

» If there is unknown header detecting by FPGA logic, then GUI will indicate ‘NO
Header’ message as well as HDR_ERR LED (LD8) will glow.

> When DDR gets full DDR_FULL LED (LD6) will glow and ‘DDR is Full’ message will
be shown in GUI.

» Whenever FPGA internal buffer gets full FPGA_ERR LED (LD5) will glow and ‘LVDS
Buffer Full’ message will be shown in GUI.

® Output File Name :

» User can create any file name to capture the data.GUI will create a file in 5 different
data types as mentioned below

® XX_CP_Y.bin

® XX_CQ_Y.bin

® XX_DSP_Y.bin
® XX_RA4F_Y.bin
® XX_Raw_Y.bin

(XX --> User configurable filename.Y --> Incremental number starts with 0)

® Post Processing

» Check captured file size with transferred bytes.
» Open captured file and check the data.
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6.8 Use case 3: Record - Raw Mode/SD Card Storage

RAW Mode recording can be tested either through Hardware switch configuration mode or
Software GUI Configuration Mode.

User can configure Ethernet packet delay in DCA1000EVM GUI by changing the values from
5us to 500us for file capture depends on Host PC configuration and capabilities.

Note 1: If LVDS data rate is changed in Radar Studio, DCA1000EVM requires
Hardware/Software reset to lock with incoming clock.

Note 2: Number of ADC samples configured for Radar EVM should be multiple of 256 bytes
else residue data will be left inside DCA1000EVM LVDS buffer. This is due to DDR3 controller
implementation in DCA1000EVM.

6.8.1 Hardware switch configuration Mode
Test Procedure

® Configure the Radar EVM with appropriate settings through Radar studio as mentioned in
section 5.2.

® DCA1000EVM switch settings:

1. Keep switch SW2.5 in HW_CONFIG position.

2. Keep switch SW2.4 in RAW_MODE

3. Keep switch SW2.1 in LVDS_CAPTURE position.

4. Keep switch SW2.2 in SD_STORE position.

5. Keep switch SW2.3 in AR1243_MODE for 4 Lane LVDS interface from
xWR1243BOOST or in AR1642_MODE (Other side) for 2 Lane LVDS interface from
xWR1642BOOST.

6. Set SW1.1 to 12BIT_ON (or) SW1.2 to 14BIT_ON (or) SW1.3 to 16BIT_ON according
to the data size.

Note: Only one switch option should be in ON position at any time in SW1

® DCA1000EVM GUI settings:

Open DCA1000EVM GUI

Open "System" tab and click on "Connect" button

Open "Record" tab and browse to a valid .bin file

Click on "Record" button to start data capture and store it in SD card
Click on "Stop" button to stop data capture.

YV VVYVY

® Post Processing

» TBD
® Analysis

» TBD
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6.8.2 Software GUI Configuration Mode

Test Procedure

® Configure Radar EVM with appropriate settings through Radar studio as mentioned in
section 5.2.

® DCA1000EVM switch settings:
> Keep switch SW2.5 in SW_CONFIG position.

® DCA1000EVM GUI settings:
1. Open DCA1000EVM GUI
2. Open "System" tab and click on "Connect" button
3. Open "Config" tab, Click on "Configure FPGA" button after configuring the modes with
following options

a) Data Logging Mode --> Multi Mode

b) LVDS Mode --> AR1243(4 Lane)/AR1642(2 Lane)
c) Data Transfer Mode --> LVDS Capture Mode

d) Data Capture Mode --> SD Card Storage

e) Data Format Mode --> 12/14/16 bit

4. Open "Record" tab and browse to a valid .bin file
5. Click on "Record" button to start data capture and store it in SD card
6. Click on "Stop" button to stop data capture

® Post Processing

» TBD

® Analysis

» TBD
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6.9 Use case 4: Record - Multi Mode/SD Card Storage

Multi-Mode recording can be tested either through Hardware switch configuration mode or
Software GUI Configuration Mode.

User can configure Ethernet packet delay in DCA1000EVM GUI by changing the values from
5us to 500us for file capture depends on Host PC configuration and capabilities.

Note 1: Once the board is powered on, DCA1000EVM requires Hardware/Software reset to
lock with incoming clock.

Note 2: Number of ADC samples configured for Radar EVM should be multiple of 256 bytes
else residue data will be left inside DCA1000EVM LVDS buffer. This is due to DDR3 controller
implementation in DCA1000EVM.

6.9.1 Hardware switch configuration Mode
Test Procedure

® Set Radar EVM jumper settings (SOP0O and SOP2) for Flash programming mode and
download Radar EVM binary using Uniflash.
® Set Radar EVM jumper setting (SOPO0) to Functional mode to test Multi mode feature.

® DCA1000EVM switch settings:

1. Keep switch SW2.5 in HW_CONFIG position.

2. Keep switch SW2.4 in DATA_MODE

3. Keep switch SW2.1 in LVDS_CAPTURE position.

4. Keep switch SW2.2 in SD_STORE position.

5. Keep switch SW2.3 in AR1243_MODE for 4 Lane LVDS interface from
xWR1243BOOST or in AR1642_MODE (Other side) for 2 Lane LVDS interface from
xWR1642BOOST.

6. Set SW1.1 to 12BIT_ON or SW1.2 to 14BIT_ON or SW1.3 to 16BIT_ON according to
the data size.

Note: Only one switch option should be in ON position at any time in SW1

® DCA1000EVM GUI settings:

Open DCA1000EVM GUI

Open "System" tab and click on "Connect" button

Open "Record" tab and browse to a valid .bin file

Click on "Record" button to start data transfer and recording
Click on "Stop" button to stop data transfer and recording

VVVYVYVY

® Post Processing

> TBD

® Analysis

» TBD
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6.9.2 Software GUI Configuration Mode

Test Procedure

® Set Radar EVM jumper settings (SOPO and SOP2) for Flash programming mode and
download Radar EVM binary using Uniflash.
® Set Radar EVM jumper setting (SOPO0) to Functional mode to test Multi mode feature.

® DCA1000EVM switch settings:
» Keep switch SW2.5 in SW_CONFIG position.

® DCA1000EVM GUI settings:
1. Open DCA1000EVM GUI
2. Open "System" tab and click on "Connect" button
3. Open "Config" tab, click on "Configure FPGA" button after configuring the modes with
following options

a) Data Logging Mode --> Multi Mode

b) LVDS Mode --> AR1243(4 Lane)/AR1642(2 Lane)
c) Data Transfer Mode --> LVDS Capture Mode

d) Data Capture Mode --> SD Card Storage

e) Data Format Mode --> 12/14/16 bit

. Open "Record" tab and browse to a valid.bin file
. Click on "Record" button to start data capture and store it in SD card
. Click on "Stop" button to stop data capture

(o)) SN

® Post Processing

» TBD

® Analysis

» TBD
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6.10 Use case 5: Playback

Playback can be tested either through Hardware switch configuration mode or Software GUI
Configuration Mode.

User can configure Ethernet packet delay in DCA1000EVM GUI by changing the values from
Ous to 500us for playback depends on Host PC configuration and capabilities.

6.10.1 Hardware switch configuration Mode

Test Procedure

® DCA1000EVM switch settings:
1. Keep switch SW2.5 in HW_CONFIG position.
2. Keep switch SW2.1 in DMM_PLAYBACK position.

® DCA1000EVM GUI settings:

Open DCA1000EVM GUI

Open "System" tab and click on "Connect" button

Open "Playback" tab and browse to a valid .bin (refer below note) file
Click on "Playback button to start data transfer and playback

Click on "Stop" button to stop data transfer and playback

A\

>
>
>
>

Note: Select a valid .bin file with incremental pattern. Playback has been tested with 16-
bit incremental data for DMM data lines and all other control lines are driven high from
GUL.

Indications:

» When data transfer starts DATA_TRANS_PRG LED (LD1) will start toggling and
‘Playback in progress’ message will be shown in GUI.

» When playback is completed DATA_TRANS_PRG LED (LD1) will glow and ‘Playback
is Completed’ message will be shown in GUI.

> If the packet received from DCA1000EVM GUI is not in sequence, then FPGA_ERR
LED (LD5) will glow and ‘Packet is in out of sequence’ message will be shown in
GUI

® Analysis

» Check the data transmitted from DCA1000EVM GUI to Radar EVM in Lattice reveal
analyzer. Incremental data should be seen in reveal analyzer without any breaks.
Visual observation.

» Probe DMM data lines using oscilloscope. Since DMM interface is running at 100MHz
clock, divided version of 100MHz clock should be observed in all data lines. For
example: 0™ bit should be 50MHz, 1% bit should be 25MHz, 2" bit should be 12.5MHz
and so on. Probe on CRO and confirm the results.
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6.10.2 Software GUI Configuration Mode

Test Procedure

® DCA1000EVM switch settings:
1. Keep switch SW2.5 in SW_CONFIG position.
2. Keep switch SW2.1 in DMM_PLAYBACK position.

® DCA1000EVM GUI settings:

Open DCA1000EVM GUI

Open "System" tab and click on "Connect" button

Open "Playback" tab and browse to a valid .bin file

Click on "Playback” button to start data transfer and playback
Click on "Stop" button to stop data transfer and playback

VVVYVYVYY

Indications:

> When data transfer starts DATA_TRANS_PRG LED (LD1) will start toggling and
‘Record in progress’ message will be shown in GUI.

» When playback is completed DATA_TRANS_PRG LED (LD1) will glow and ‘Playback
is completed’ message will be shown in GUI.

> If the packet received from DCA1000EVM GUI is not in sequence, then FPGA_ERR
LED (LD5) will glow and ‘Packet is in out of sequence’ message will be shown in
GUI

® Analysis

» Check the data transmitted from DCA1000EVM GUI to Radar EVM in Lattice reveal
analyzer. Incremental data should be seen in reveal analyzer without any breaks.
Visual observation.

> Probe DMM data lines using oscilloscope. Since DMM interface is running at 100MHz
clock, divided version of 100MHz clock should be observed in all data lines. For
example: 0% bit should be 50MHz, 1% bit should be 25MHz, 2" bit should be 12.5MHz
and so on. Probe on CRO and confirm the results.
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7 Errors

Error indication

Description

Troubleshooting

Out of sequence packet

Host PC might miss some
Ethernet packets/might
receive jumbled packets
from DCA1000EVM.This
may be due to either
Ethernet fast streaming,
UDP protocol, Host PC
configuration and
Network Card (NIC).

User can change Ethernet packet
delay options to avoid out of
sequence. When increasing
Ethernet packet delay, Streaming
Throughput will be decreased due
to slower data capturing.

FPGA_ERR_LED

This LED indicates FPGA
internal LVDS buffer
overflow error. This error
occurs when LVDS data
rate is faster than
Ethernet data rate

User can change Periodicity in
Radar studio Sensorconfig settings
to avoid LVDS buffer overflow
condition

DDR_FULL_LED

This LED indicates DDR3
full error. This condition
occurs when LVDS data
rate is faster than
Ethernet data rate

User can change Periodicity in
Radar studio Sensorconfig settings
to avoid DDR3 full condition

LVDS_PATH_ERR_LED

This LED indicates NO
LVDS DATA received from
Radar EVM within timeout
period.

e This will occur if XWR1xxx EVM
is not sending LVDS data to
DCA1000EVM. Check whether
Radar EVM is configured and
enabled to send data

e Check cabling assembly is
proper between xXWR1xxx EVM
& DCA1000EVM

HEADER_ERR_LED

This LED glows when NO
HEADER found in LVDS
data.

e This will occur if xXWR1xxx EVM
is not sending LVDS data to
DCA1000EVM. Check whether
Radar EVM is configured and
enabled to send data separated
mode data

e Check cabling assembly is
proper between xXWR1xxx EVM
& DCA1000EVM

EEPROM_RD_FAIL_LED

This LED indicates
EEPROM read failure
status. This error can
happen if any problem
exists with EEPROM
hardware connectivity or
EEPROM addressing
problem.

Power cycle DCA1000EVM
Check EEPROM connectivity
and address lines on hardware
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8 Troubleshooting

® To confirm Ethernet connectivity between the DCA1000EVM and Host PC, Use Wireshark
tool to check the Ethernet packet transfer.

® Ensure that UDP is enabled in the Host PC for UDP Data Transmission and Reception.

® When providing Hardware reset or Power cycle the on board, before you start connecting
the Radar Studio with the DCA1000EVM, check whether the Host PC Ethernet
connectivity established or not.

® Ensure that the Samtec cable is properly connected between xWR1xxx EVM and
DCA1000EVM to avoid signal discontinuity.

® The default Ethernet delay is pre-programmed as 25us in both FPGA and software. The
user can configure the delay from 5us to 500us depending on Host PC configuration and
capabilities, to avoid packet loss/packets out of sequence.

® When the LVDS data rate is changed in Radar Studio, the DCA1000EVM requires a
Hardware/Software reset to lock the PLL with the incoming clock in the FPGA.

9 Limitations

® This release supports LVDS to Ethernet Streaming for raw mode & data segregated mode
data Capture.

® The SD Card Storage and Playback feature is not supported in this release.

® DCA1000EVM FPGA needs minimum delay of 12ms required between Bit clock starts and
actual LVDS Data start to lock the LVDS PLL IP.

® In default conditions, Ethernet throughput varies up to 325 Mbps speed in a 25-us
Ethernet packet delay. The User can change the Ethernet packet delay from 5us to
500pus to achieve different throughputs, as explained in Table 10, and by changing the
Periodicity in the Radar studio Sensorconfig settings (refer the following link for more
details, http://www.ti.com/tool/mmwave-dfp) to achieve different Ethernet throughputs.

Ethernet Packet | Theoretical

delay throughput (Mbps)
5us ~706

10us ~545

25us ~325

50us ~193

Table 9 Theoretical Throughput
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