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V-LD3-EVAL

V-LD3 evaluation kit

Features > Pre-mounted V-LD3-RFBradarsensor, designed for human detection and multi-

objecttracking up to 20 meters

» Accessto SPI, UART, JTAG, and CAN interfaces for complete controland customi-
zation during development

> Compact design with simple USB-C connectivity for easy integration with your
host PC

> Generates a detailed 3D point cloud for both staticand moving targets, perfect
forreal-time object tracking

> No calibrationrequired - the evaluation kit comes pre-calibrated and pre-
programmed forimmediate use

> Compatible with Texas Instruments' low-power SDK, providing flexibility for
firmware developmentand customization.

Description Experience the full capabilities of RFbeam’s V-LD3-RFB radar sensor module through
our easy-to-use evaluation kit. Powered by Texas Instruments low-power IWRL6432
chipset, the V-LD3 is perfect for human detection and multi-object tracking up to 20
meters, makingitanidealsolution foradvanced radarapplications.

TheV-LD3-RFB comes pre-programmed with Tl's innovative motion and presence de-
tection demo and includes a human/non-human classifier, making setup and testing
effortless. Optimized onboard antennas, pre-calibrated RF frontend, and a compact
design make this sensor module ready forimmediate use inyour radar projects.

With the V-LD3 sensoralready mounted, RFbeam’s evaluation kit provides imme-
diate accesstoall the advanced features you need for development. The kit includes
fullaccesstosensor pins, SPI RAW data capture, JTAG, and CAN interfaces. Simply
connectvia USB-C to start evaluating the IWRL6432 chipset's extensive capabilities
foryour project.

No need to wait - start exploring advanced radar functionality today with the V-LD3-
RFB Evaluation Kit, designed to streamline your development process!

Control Panel Figure 1: T mmwave Industrial Visualizer
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1 Pin Configurations and Functions

Figure 2: Pin configuration and functions
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The V-LD3 Evaluation Kit consists of a PCB with a mounted
V-LD3 module connected viaspring-loaded contacts. The
kit featuresan FTDI FT4232 chipset, enabling direct access
to multiple interfaces through a single USB-C connection to
ahostPC. The USB-Cinterface also provides power to the
board. Inaddition, the board includes the following periphe-
rals, directly accessible on the PCB:

* JTAG connectorfordirect use with TI's XDS110 debugger

e JSOPObootswitch and reset button for easy bootloader
access

* JFFC connector foroff-board V-LD3 module connection

* JGPIO5 user LED for custom signaling

e JCAN-FD connector with on-board transceiver (PHY)

e JTestpointsforallV-LD3 SMT pads for easy probing and
debugging
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1.1  JTAG connector

The JTAG connector provides direct access to the JTAG inter-
face of the IWRL6432 chipset mounted on the V-LD3 module.
It supports debugging and programming using Texas Instru-
ments'XDS110 JTAG debug probe, and is directly compatible
with the included TI120-pinto Arm Cortex 10-pin adapter.

Table 1: JTAG connector description

Connector Pin. No. Name Description
JTAG 1 VCC +3.3VVIO supply
connector 2 SWDIO/TMS JTAG test mode select
X107 3 GND GND
4 SWDCLK/TCK JTAG test clockinput
5 GND GND
6 SWOQO/TDO JTAG test data output
7 KEY Not connected
8 NC/TDI JTAG Test data input
9 GND GND
10 nRESET nRESET signal

1.2 SOPO0 boot switch

The SOP0 bootswitch canbe usedin combination with the
reset buttonto change the IWRL6432 boot mode. To change
the boot mode, set the switch to the desired position and press
the reset button to apply the configuration.

Table 2: SOPO boot switch description

Connector Position Name Description
SOPO boot switch 1-2 Prog mode Pullsthe SOP0to GND
SW101 2-3 Run mode Releasesthe SOP0 pin ->Pullup onthe V-LD3 module

RFbeam Microwave GmbH | Schuppisstrasse 7 | CH-9016 St.Gallen | Switzerland | www.rfbeam.ch

05/2026 - Revision A | Page4/12



V-LD3-EVAL data sheet

1.3 FFC connector

The FFC connectorallows the V-LD3 module to be connected
off-boardviaan FFC cable. The connector features top and
bottom contacts and uses the same pinout as the connectoron
the V-LD3 module, without any signal mirroring. This allows
foradirect 1:1 connection using a standard FFC cable.

Before using the FFC connection, make sure to
remove the V-LD3 module from the spring contacts
toavoid electrical conflicts.

Table 3: FFC connector description

Connector Pin. No. Name Description
FFC connector X100 1 +1.8V +1.8VVCC supply
2 GND GND
3 nRESET nRESET input
4 SOPO SOPO boot mode input
5 UARTTX UART TX output, IWRL6432 Pin E10
6 UART RX UART RXinput, IWRL6432 Pin F11
7 GPI05 GPIO5, IWRL6432 PinJ10
8 VCCIO +3.3VVIO supply
9 GND GND
10 +1.8V +1.8VVCC supply

1.4 GPIOS5 user LED

GPIO5is connectedtoagreenuser LED viaa FET switch. In
Texas Instruments’ default examples, this GP10 is used both as
astatusindicatorand as atrigger output for raw SPl data cap-
ture. Forthisreason, GPIO5isalsorouted tothe FTDIFT4232
bridge, enabling access and monitoring from the host PC.

1.5 CAN-FD connector

The evaluationkitincludes a 3-pin, 2.54 mm pitch CAN-FD
connector footprint. The connectoris not pre-assembled,
allowing users to either soldera cable directly or mounta

connector of their choice.

ACAN-FD transceiver (PHY) is placed between the IWRL6432
pinsandthe connectorto ensure propersignal conditioning.
Additionally, the CAN-FD interface is equipped with ESD pro-
tection diodesand a pre-mounted 120 Q termination resistor.

Table 4: CAN-FD connector description

Connector Pin. No. Name Description
CAN-FD 1 CAN- CAN-FD negative signal
connector X105 2 GND GND

3 CAN+ CAN-FD positive signal
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1.6 V-LD3SMT pads

AlLSMT pads of the V-LD3 module are routed through spring
contacts to the evaluation kit. Each pinisaccessible via
dedicated test points on the bottom side of the PCB, providing
convenientaccess for probing and debugging.

To facilitate development, each test pointis labeled on the
silkscreen with the corresponding signal name and where
applicable, the associated IWRL6432 pin number.

1.7 FTDIFT4232 bridge

The FTDIFT4232 bridge offers multiple options for direct
communication between the host PC and the IWRL6432 chip-
set. Asingle USB-C connection provides access to four virtual
COM ports by default (PortA, B, C, and D), which appear auto-
matically on the host system.

Using FTDI's D2XX direct access drivers allows reconfigu-
ration of the FT4232 to unlockits full capabilities, including
MPSSE, BitBang, and UART modes.

Table 5: FTDI FT4232 bridge connection description

Description

Connector Pin. No. Name
FTDIFT4232HQ U202 A MPSSE mode
B MPSSE mode

BitBang mode
RS232 mode
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SPIRAW data capture (supported by TI SDK)

1.8V supply current measurementvia [2C

(not supported by TI SDK)

Automatic V-LD3 update option (not supported by TI SDK)
Main UART access for configuration, data readout or firmware
update
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2 Quick Start

21 mmWave SDKVisualizer

RFbeamand Tl do notrecommend using the mmWave SDK
Visualizerforthe V-LD3. Please start evaluation directly with
TI'smmWave Industrial Visualizer, which is part of the Radar
Toolbox package provided by Texas Instruments.

2.2 mmWave Industrial Visualizer

1. Connectthe USB-C cable to the USB-C connector of the
evaluation kit.

2. Connectthe otherendof the USB cable toyour PC and
wait untilthe serial COM portdriverisinstalled.

3. TheFTDIchiponthe evaluation kit willshow up as
4virtual COM portsinthe device manager:

v ﬁ Ports (COM & LPT)
ﬁ Intel(R) Active Management Technology - SOL (COM3)
ﬁ USB Serial Port (COM75)
f§ USB Serial Port (COM76)
f§ USB Serial Port (COM77)
ﬁ USB Serial Port (COM78)

4. Thedefault UART communication portis connected to
channel D of the FTDI chip. Port enumeration under Win-
dows can berandom. Locate channel D by checking the
settings of each portand identifying the COM port listed
as"USB Serial Converter D" (for example COM78in the
picture above).

~ USB Serial Port (COM78)

Device type: Ports (COM & LPT)
Manufacturer: FTDI
Location: on USB Serial Converter D

5. Checkthatthe SOP0 bootswitchissettothe“Run”
position

6. Downloadthe latest version of the TIRADAR-TOOLBOX
here
https://dev.ti.com/tirex/global?id=RADAR_TOOLBOX

7. Installthe radartoolbox and startthe industrial visualizer
software located in the folder \tools\visualizers\Applica-
tions_Visualizer\Industrial_Visualizer of the installation
directory.

8. Tlprovidesan Applications Visualizer User Guide in the
folder \tools\visualizers\Applications_Visualizer\docs /
of the installed SDK.
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9. Typeinthe correct COM port of channel D from the FTDI
chipand press the Connect button:

Connect to COM Ports

Device: xWRL6432 o

CLI COM: 78

DATA COM:

Demo: X432 Out of Box Demo v
Connect Not Connected

(] save Data to File

10. Upload a custom configuration under “Select Configura-
tion"and press “Startand Send Configuration”. RFbeam
provides a few optimized settings for the V-LD3 underthe
downloads section of the evaluation kit:

Configuration

hd Presence with Classifier - 3D.cfg | Select Configuration

Start and Send Configuration

Start without Send Configuration

11. Thevisualizer will write the configuration to the V-LD3 and

starts visualizing the measurement data.
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2.3 Texas Instruments Resources

Texas Instruments provides multiple useful resources that can
be usedin combination with the V-LD3, asitis fully compatible
with the Tl framework forthe IWRL6432 chipset.

There are two main resources available:

e MMWAVE-L-SDK
e RadarToolbox

MMWAVE-L-SDK

The MMWAVE-L-SDK from Texas Instruments is the core
software development kit for devices based on the IWRL6432
chipset. It provides low-leveldrivers, middleware, and refe-
rence firmware for configuring and operating the radar front
end, including RF control, data path processing, and peri-
pheralinterfaces. The SDKalso includes build environments,
APls, and example applications such as motion and presence
detection or the out-of-the-box mmWave demo. These enable
developerstoimplementand customize radarsignal proces-
sing and system integration on the device.
https://dev.ti.com/tirex/global?id=MMWAVE-L-SDK

Radar Toolbox

The Radar Toolbox complements the SDK with a comprehen-
sive set of precompiled demos, reference designs, configu-
ration files, and development tools. Itincludes ready-to-use
application examples such as motion and presence detection,
people tracking, and industrial sensing use cases. In addition,
it provides utilities such as the mmWave Industrial Visualizer
forreal-time data evaluation and parameter tuning. This all-
ows fast prototyping and system validation without requiring
deep firmware modifications.
https://dev.ti.com/tirex/global?id=RADAR_TOOLBOX
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2.4 Texas Instruments Guides

The Radar Toolbox from Texas Instruments contains several
useful guides that support customization of the preprogram-
med motion and presence detection demo on the V-LD3:

e LowPowerSDKGuides
* Tuning Guides

Low Power SDK Guides

The Low Power SDK Guides provide an overview of the
MMWAVE-L-SDKstructure, including architecture, direc-
tory organization, and available example applications. As

theV-LD3 is delivered with aslightly modified version of the
motion and presence detection demo, these guides help to
understand the underlying processing chain and software
framework, and how the demo can be adapted or extended for
custom applications.
http://dev.ti.com/tirex/local?id=Low_Power_SDK_Over-
view&packageld=radar_toolbox

Tuning Guides

The Tuning Guides describe how to adapt radar configurations
tospecificapplications by adjusting parameters such as chirp
settings, detection thresholds, and tracking behavior. For the
V-LD3, they are particularly useful to optimize the provided
motionand presence detection demo with respect to detection
range, sensitivity, and filtering. Tools such as the mmWave
Sensing Estimator further support performance prediction
and configuration.
http://dev.ti.com/tirex/local?id=tuning_overview&packa-
geld=radar_toolbox
https://dev.ti.com/gallery/view/mmwave/mmWaveSensin-
gEstimator
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3  Software Update via UniFlash

1. Connectthe USB-C cable to the USB-C connector of the
evaluation Kit.

2. Connectthe otherend of the USB cable toyour PC and wait
untilthe serial COM portdriverisinstalled.

3. TheFTDIchiponthe evaluation kit willshow up as 4 virtual
COM portsinthe device manager:

v & Ports (COM &LPT)
i Intel(R) Active Management Technology - SOL (COM3)
#f USB Serial Port (COM75)
ff USB Serial Port (COM76)
f§ USB Serial Port (COM77)
#f USB Serial Port (COM78)

4. Thedefault UART communication portis connected to
channel D of the FTDI chip. Port enumeration under Win-
dows can berandom. Locate channel D by checking the
settings of each portand identifying the COM port listed
as"USB Serial Converter D" (for example COM78in the
picture above).

R 3 USB Serial Port (COM78)

Device type: Ports (COM & LPT)
Manufacturer: FTDI
Location: on USB Serial Converter D

5. Downloadandinstall the latest version of the TI UniFlash
here:
https://www.ti.com/tool/UNIFLASH

6. StartUniFlashandselectthe IWRL6432 with serial con-
nection. Proceed by pressing the start button.

~ New Configuration

WRLSE22 v X

@ selected Device: IWRL6432

W Rne

0 Selected Connection: 9 Serial Connection

Select the checkbox for MetaImage 1T and browse for the
.appimage file to program. RFbeam provides a modified
version of Tl's default motion and presence detection
demointhe downloads section of the evaluation kit.

Select and Load Images

Flash Image(s)

® Metalmage 1 = V-LD3_APP-RFB-0101.appimage Size:253.50 KB | WL W:CIECE X

[ Meta Image 2
O Meta Image 3
[ Meta Image 4

8. Switchtothe Settings and Utilities tab and change the

COM porttothe one noted before.

v Setup

Note: Example - COM1 (Windows), /dev/ttyACMO (Linux)

COM Port: COM78

Target Memory Selection(SFLASH/SRAM): SFLASH ~

Switch back to the Program tab and start programming by
pressing the Load Image button.

10. Wait untilthe update has finished and switch back the

SOPO switch to the "Run" position. Press the reset button
on the evaluation kit and the module will be ready for con-
nection.

Z T provides multiple precompiled application
examplesinits mmWave SDKorin the Radar Tool-
box. These canbe programmed using UniFlash
according to theinstructions above, using the
provided .appimage files from Texas Instruments.
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4 Antenna Information

4.1 Antennaarray geometry

The antennaarray of the V-LD3 differs from the default pat-
ternsused in Tl's evaluation kits. To ensure correct operation,
customers must configure the appropriate antenna geometry
using the CLI command antGeometryCfg. Using the correct
configurationis mandatory when working with the V-LD3.
Detailed information is provided in the V-LD3 datasheet.

Recommended CLI command forV-LD3 antenna geometry:
antGeometryCfg 1 0 0 1 1 2 1102 13 2.5 2.5
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4.2 Pre-calibration

To ensure optimal out-of-the-box performance, RFbeam
performs factory-side antenna and RF front-end calibration for
theV-LD3 module. This eliminates the need for expensive end-
of-line calibration for OEM integrators in most applications.

RFbeam hasslightly modified Tl's default motion and presen-
cedemo todirectly load calibrations stored in flash during
configuration via a simple CLI command.

Simply replace the compRangeBiasAndRxChanPhase CLI
command in the configuration with:
loadAntennaCal 1

The value canbeintherange of 1-20 and represents the sto-
rage index of the calibration dataset.

The V-LD3 module contains multiple pre-stored calibration
datasets generated during factory calibration, which can be
selectedinthe .cfg file using the corresponding index.

Atable of available calibration datasetsis provided in the
V-LD3 datasheet. Corresponding default configuration files
with applied calibrations are available in the downloads sec-
tion of the V-LD3 sensor module.

f Custom pre-stored calibration datasets can be ge-
nerated for configurations using start frequencies or
bandwidths different from those listed in the V-LD3
datasheet. Please contact RFbeam to discuss availa-
ble options.

& Maodified motion and presence demo source code is
available on request.
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5 Hardware information

5.1 Schematic and bill of material

Full schematic and bill of material can be downloaded from
the RFbeam Microwave homepage under Downloads on the
productsite for the V-LD3 evaluation kit.

5.2 Outline Dimensions

Figure 3: Outline dimensions in millimetre
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421

6 Order Information

The ordering number consists of different parts with the structure below

Figure 4: Ordering number structure

Product - Customer - HW variant

=V-LD3-EVAL =RFB =00
forstandard forstandard
products variant

Table 6: Available ordering numbers

Ordering number Description

V-LD3-EVAL-RFB-00H Standard V-LD3 evaluation kit

7 Packing list

1. Assembled evaluation kit with mounted V-LD3 sensor
2. USB-CtoUSB-Acable

Supply

=H
for3.3V...5V
version
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8 Revision History

05/2026 - Revision A: - Initial version

RFbeam does notassume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
RFbeamreservestherightatany time without notice to change said circuitry and specifications.
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