mmWave Sensor Raw Data Capture
Using the DCA1000 Board and
mmWave Studio
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Scope of the training

This training wil/ hel p you getting st :
mmwave sensor devices using the DCA1000 capture card and mmwave studio
tool used to configure the mmwave front end.

Once you get started you can refer to the mmwave studio user guide
(http://software-dl.ti.com/ra-processors/esd/MMWAVE-
STUDIO/latest/exports/mmwave studio user quide.pdf)

and DCA1000 user guide (http://www.ti.com/lit/pdf/spruij4) for more advanced
options.
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Requirements

A Hardware

I XWR1243 / xWR1443/ xX\WR1642 EVM, 5V />2.5 A power supply, micro USB cable (cables are
part of the Kkit)

i DCA1000 EVM, 5V />2 A power supply, micro USB cable, RJ45 Ethernet cable, 60pin Samtec
cable (cables are part of the kit)

A Software

I mmWave Studio

i Matlab Runtime Engine v8.5.1

i If you do not have Code Composer Studio v7.1 or higher installed:
AXDS Emulation Software Package v6.0.579.0 or higher

A The above links are in clear at the end of this presentation.
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http://www.ti.com/tool/awr1243boost
http://www.ti.com/tool/awr1443boost
http://www.ti.com/tool/awr1642boost
https://www.digikey.com/product-detail/en/cuiinc/SMI36-5-V-P5/102-3589-ND/5415060
http://www.ti.com/tool/dca1000evm
http://www.ti.com/tool/dca1000evm
https://www.digikey.com/product-detail/en/cuiinc/SMI36-5-V-P5/102-3589-ND/5415060
http://www.ti.com/tool/MMWAVE-STUDIO
https://www.mathworks.com/supportfiles/downloads/R2015a/deployment_files/R2015aSP1/installers/win32/MCR_R2015aSP1_win32_installer.exe
https://www.mathworks.com/supportfiles/downloads/R2015a/deployment_files/R2015aSP1/installers/win32/MCR_R2015aSP1_win32_installer.exe
https://www.mathworks.com/supportfiles/downloads/R2015a/deployment_files/R2015aSP1/installers/win32/MCR_R2015aSP1_win32_installer.exe
https://www.mathworks.com/supportfiles/downloads/R2015a/deployment_files/R2015aSP1/installers/win32/MCR_R2015aSP1_win32_installer.exe
http://processors.wiki.ti.com/index.php/XDS_Emulation_Software_Package
http://processors.wiki.ti.com/index.php/XDS_Emulation_Software_Package

Hardware setup (1)

A Connect the mmwave EVM and DCA1000 as shown below. All components are part of the
Kit:

Spacers available in the
DCA1000 kit to assemble the two
boards together.

L brackets available in the XWR
EVM kit to enable vertical
mounting of the sensor

60 pin samtec cable to electrical
connection between the two
boards.
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Hardware setup (2)

The DCA1000 and the xXWR EVM are powered with 5V, 2.5 A supplies. Micro USB cable an
Ethernet cables are connected for PC interface. The SOP mode is set to SOP mode 2 for
mmwave studio interface.

Micro USB to J1 on
DCA1000 for FTDI
/ interface.
Micro USB to J8 on

XWR EVM for
XDS110 interface

SW3 switch set to
ADC_ JACKS5

L@ 4855900007 \F

B AR1642B00ST

AAAAA

Ethernet RJ45 cable

5V supply (2.1 mm to J6 on DCA1000

jack) to DCA1000

. 5V supply (2.1 mm
Mount jumpers on the SOPO jack) to XWR EVM

and SOP1 pins (P4 and P2)
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FTDI and XDS driver (1)

AIf you do not have Code Composer Studio v7.1 or higher installed:
i Install the XDS Emulation Software Package.

A Connect the DCA1000 and the EVM to your PC through USB cables and power.

A In the Windows Device Manager, 4 "3 Ports (COM & LPT)
the COM ports should appear as this ¥
hen their dri installed: "3 AR-DevPack-EVM-012 (COMS58)
when their drivers are installed: 5" AR-DevPack-EVM-012 (COMS9)

AThe FTDI device ports of the DCA1000 board 7, AR-DevPack-EVM-012 (COMEO)
e ECP Printer Port (LPT1)

will appear W'th gyello_w label Y3 XDS110 Class Application/User UART (COM4)
when the driver is not installed 3 - "¥ XDS110 Class Auxiliary Data Port (COM3)
i Inthiscase,rightcl i ck on this symbol, select AUpdate Dr

driver soft whetowdi, rseet ecy, tded tick Al nclude sub

~\mmwave_studio_01 00 00 _O0O0\ftdi
I This needs to be done for each of the 4 ports. In some cases you might need to do it twice for the

15t port or each of the 4 ports.
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Setting static IP address

3.
Setting static IP address

A Connect the Ethernet cable L =]

Il Local Area Connection Properties

between the DCA1000 and
the PC.

A In the PC local area network
properties select TCP/IPvA

A Set static IP address of
192.168.33.30.

A Subnet mask as
2555.255.255.0

Networking | Sharing

Internet Protocol Version 4 (TCP/IPv4) Properties

2l

Connect using:
l_-? Intel{R) Ethemet Connection 1218-LM

This connection uses the following items:

QQDS Pachket Scheduler
gﬁle and Printer Sharing for Microsoft M
\ -4 (Cizco |P Communicator driver for COP
<A Intemet Protocol Viersion & (TCP/IPwE)
M i ntemet Protocol Version 4 (TCP/IPv4)
<. Link-Layer Topology Discovery Mapper |
-4 Link-Layer Topology Discovery Respon
1| 1

Install... Uninstall

Diescription

Transmission Contral Protocol/Intemet Protocal
wide area network protocol that provides com
across diverse interconnected networks.

OK

General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

() Obtain an IP address automatically
(@) Use the following IP address:

IP address: 192,168 . 33 . 30

Subnet mask: 255,255 .255. 0

Default gateway:

Obtain DMS server address automatically
(@) Use the following DNS server addresses:

Preferred DNS server:

Alternate DNS server:

[T validate settings upon exit

J [ Cancel

l
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Capturing the radar data (1)

Run mmwave Studio from the installation
location
(~\mmwave_studio_<ver>\mmWaveStudio\R
unTime\mmWaveStudio.exe). You can also
create a short for easy access.

The Connection window should show up with
FTDI Connectivity highlighted in green. If in
red, install the FTDI drivers (see section 2).

Select ODCA10006
control)

and

Select the Application/User
port number, Baud rate 115200.

Click 6Connect 6. The
Sshould turn to O6Di
status should show based on the radar
device used.

mmWave Studio 1.0.0.0

File View Tools ToolBars

/ E Lua Shell }@ RadarAPL

4
Capturing the radar data

Window  Help

AnalogRaton | DCBISTMon | TxRxGainTemp | MSShoen | DmamicChirpClg | Clockoutcrg | CalibDatacty|

Connection | StaticConfig | DataConfig |

| SensorConfig | IntChirpBIkCHCfg | RegDpl ContStream | BPMConfig | AdvFrameConfig | Ramp‘rwmmgca\cu\a{orl LoopBack | BxiF

LoadConfig

Board Control
SaveConfig Reset Control
Reset
DCA1000
Set(1
drovan |38
SOP Mode controlled via jumper on EVM

Setlp
DCA1000

click

Files

W33 FW:

sconnect

on

Dworkimy documents\AutoRadanData capture card\ES2.0_binaries\owr16:_masters «

RS 2«8 2

RS5232 0

COM Port

Baud Rate

3b

COoM44

921600

Disconnect (2)

BSS FW: D:workimy documents\AutoRadar\Data capture cardES2.0_binariesbwr1xo_radarss_ -

Note that the tool guides you with the button sequence by highlighting it in BLUE

Devi

4,5

c e

No.of Devices Detected: 1
Connected

IFTDI Conneclivity Status:

SPI Connectivity Status

p—
L] [tonsw]

Connect i vi - tye)
6. The

Device Status:

Die Id

BSS firmware version.
BSS Patch firmware ver
MSS firmware version
MS8 Patch firmware ver:
GUI Version:

Radar Link Version:

e"s et

1.0.0.0

SPI Operations

6a

Disconnected
XWR1642/ASIL-B/SOP:2/ES:2
Lot:7541000/Wafer:1/DevX:1/DevY:18

1.1.0.0 (28/03118)

6b
RF Power-up (6)

2
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Capturing the radar data (2)

6. In the mmwave Studio Connection tab, load the appropriate BSS (radarss.bin) , then MSS
firmware (Masterss.bin) f r o mmmwawe stadio <ver>\rf_eval firmwareo f ol der
binary is based on the device variant being used (1243/1443/1642) and the silicon PG version
being used (ES1.0, ES2.0, ES3.0).

7. Once the firmware are loading the firmware and patch versions are displayed.

No.of Devices Detected: 1
FTDI Connectivity Status:  Connected
. RS232 Connectivity Status:  Connected
8. Next Click the SPI Connect button. The SPI Connect SPI Connectiaty Status:  Connected
Device Status:  XWR1642/ASIL-B/SOP:2/ES:2
Dield: Lot:7541000NVafer:1/DevX:1/DevY:18

button becomes SPI Disconnect indicating a SuUcCcCess. BSS firmware version:  2.0.0.1 (05M10M7)

B33 Patch firmware ver:  1,1.0.2 (10/04/18)
MSS firmware version:  1.0.18.13 (23/03/18)

9. NeXt C“Ck the RF POWGF Up bUttOn \ M35 Patch firmware ver:  NA

GUl Version:  1.0.0.0
Radar Link Version:  1.1.0.0 (28/03M8)
Post Proc Version: 4,71

SPI Disconnect (5)
RF Powered-up (8)
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Capturing the radar data (3)

A In the Radar Studio Static Config tab, do the below:

1. Select the desired TX and RX channels. In ADC Config, select desired AD configuration and click SET

2. If the board provided 1V RF supply Enable the RF LDO Bypass, if its 1.3V leave it unchecked. Click the Advanced
Configuration Set button.
3. LPmode-6 Sel ect Low power ADCO mode f

or 1642 and ORegul ar
4. Click the RF Init Done button.

Static Configuration
Basic Configuration Advanced Configuration
Channel Config RF LDO Bypass
RF LDO [] Enable
Tx Channel Tx0 Tx1 Tx2 Supply IR Drop = .
Rx Channel Rx0 R Rx2 Rid 10 Supply 3 - gl |_2|
Cascading Mode Single Chip - LP Mode
ADC Config LP ADC Mode Low Pawer ADG -
Format Complex2x - Low power ADC for 1642
12 swap Regular ADC for 1243/1642
RF Init Done
I 1 I [ Set ] -4
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Capturing the radar data (4)

1. In the DataConfig tab, select the data

Data Configuration

Diata Path Configuration

path config (ADC only) and click Set ouapan (oS FP— e

Packet 0 0 : 132
button Packet 1 0 : 132
72

2. Select the clock rate and click set. Clock Contguration

. Lane Clock
3. Select the LVDS lanes and click set.

L2 |

Set

Note that DCA1000 always captures 2

LVDS Lane Configuration

LVDS lanes for 1642 and 4 LVDS lanes Lane Format

+- Pin Order |2 : +- Pin Order

Lane Confi Lane1 Lane2
i ane Config
for 1243/1443 devices. s e s o _
MSB First [ crRC +-Pin Order |5 = +- Pin Order
[] Packet End Pulse
: : +/- Pin Order
Set
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Capturing the radar data (5)

1. Inthe SensorConfig tab select the required Profile
configuration. These define the FMCW chirp

profile.
2. Select the chirp configuration .
3. Select the frame configuration .
4. Select the Dump file pathname.

For more details on selecting the values for profile ,
chirp and frame configuration refer to the app note

Programming Chirp Parameters in TI Radar Deviceso

Sensor Configuration

Profile

Profile 1d 0
Start Freq (GHz) T7.00

4
Capturing the radar data

0000 &

Frequency Slope (MHz/us) 29 982

Idle Time (us) 100.00
TX Start Time (us) 0.00
ADC Start Time (us) 6.00
ADC Samples 256
Sample Rate (ksps) 10000

Ramp End Time (ps) 60.00
RX Gain (dB) 30

HPF1 Cormner Freq 175K .| -
HPF2 Corner Freq 50K =

Ofp Pwr Backoff TXO (dB) g
Ofp Pwr Backoff TX1 (dB) g

Ofp Pwr Backoff TX2 (dB) 0

Phase Shifter TX0 (deg) 0.0
Phase Shifter TX1 (deg) 0.0
Phase Shifter TX2 (deg) 0.0

Capture and Post Processing

Trigger

Bandwidth(MHz} 1798.92 Frame

ARM

DCA1000 l

l PostProc

RF Gain Target 30dB hd
VCO Select VCO1 -

Set '_] I Wanage Profile ]
I T Dump File: D:ATmmuwave_studio_01_00_00_0( +
[] Force VCO Select

Calib LUT Update [7] RetainTxCalLUT [ RetainRxCalLUT

Chirp Frame

Profile 1d 0 =) Frequency Slope Var (MHz/us) 0.000 = Start Chirp TX 0 £ Mo of Chirp Loops 12§

Start ChirpforCfg  |o =) ldle Time Var (us) 0.00 = End Chirp TX 0 =) Periodicity (ms) '40.000000 =
End Chirp for Cfg 0 =| ADC Start Var (ps) 0.00 = Mo of Frames 3 =| Trigger Delay (us) |0.00

Start Freq Var (MHz) (0.000000 = TXEnable for current chirp Duty Cycle 0.0

™o [O T TX2

Trigger Select SoftwareTrigger

I

Set ] [ Manage Chirps [7] Test Source Enable Set
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http://www.ti.com/lit/pdf/swra553
http://www.ti.com/lit/pdf/swra553

Capturing the radar data (6)

AClick theetUpDEAD®OOG on the | eft half of t he

panel. FPGA Ve 2.7 Rocord Bt Fl

AClick on AConnect, Reset and, o . . . . T
establish the Ethernet connection and display the FPGA e (2] B0 ) ) )2
versions. Verify that the FPGA version is correct. I —

A Note that incase the connection fails make sure the static DasCortoe [ o
IP is set correctly, Ethernet cable is plugged in correctly P vyt
and the ports 4096 and 4098 are accessible in the PC — =

used, ie there is no firewall blocking the ports.
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