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V-LD1-EVAL

V-LDT evaluation kit
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Control Panel
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RFbeamMicrowave

» Easyevaluation of the digital radarsensor V-LD1

> Detachable plastic lensincluded

» Powerful control panel GUl included

> Real-time streaming and visualisation of all sensor data

> Datarecording and playbackincluding video support usinga webcam
> Simple firmware update

> Savestime to marketandreduces NRE costs

> Getting started with the V-LD1
Evaluate the sensorin combination with a dielectric lens

> Real-time optimisation of the radar parameters for different applications
» Situationrecordingincluding video data for later analysis in the lab

TheV-LD1 evaluation kitis a powerful toolto evaluate the use of the V-LD1 for your
applicationidea. The kit consists of a PCB with a mounted V-LD1 sensorin the centre.
Adetachable plastic lensis mounted on top of the sensor for focussing the radar beam
toapp. 8°to 8°forlongerdetection distances whichisideal fortank level gauging
applications. Furtherit features an easy connectiontoa PC overasimple USB connec-
tion without the need of an external power supply.

With the supplied powerful Control Panel software, the development time is reduced
drastically. All the sensor parameters can be modified using the Control Panel. The
influence of changed parameters can be directly checked in the real-time views of the
software. The control panel features a lot of different views to analyse the measured
datain detail. Furthermoreitis possible torecord all measured data and replay it
directly in the software to analyse different application scenarios offline without the
sensor.

Figure 1: Control panel
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1 Antenna Diagram Characteristics
This diagram shows module sensitivity in both azimuth
and elevation directions. Itincorporates the transmitter and

receiver antenna characteristics.

Figure 2: Overall antenna diagram without lens
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Figure 3: Overall antenna diagram with lens
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The lens can focus the beam width to about 8 x 8 degrees
and has atypicalgain of 12 dBi. Itis possible to integrate such
alensdirectlyinto the housing of a final product.

Do not hesitate to contact RFbeam for more information.
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2 Pin Configurations and Functions

Figure 4: Pin configuration and functions
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The V-LD1 evaluation kit consists of an evaluation kit PCB with
amounted V-LD1in combination with a plastic lens which is
mounted per default. The kit containsan FTDI cable which can
be connected directly on connector X1 to power the sensorand
create avirtual COM port connection to the PC.

Table 1: V-LD1-EVAL connector description

Connector Pin. No. Name Description
FTDIcable 1 GND Device ground
X1 2 CTS# Cleartosend controlinput
3 vece Powersupply pin (5V)
4 XD Transmit data output
5 RXD Receive datainput
6 RTS# Requesttosend control output

Furthermore the evaluation kit includes the following compo-
nentswhich are reserved for future use or customization:

. Two digital output LED's

. An address switch

. A'mode switch

. An12C connector

. Aprogramming connector
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3 Installation

1. Connectthe delivered USB Stick to your PC.

2. Opentheinstaller folder onthe stick.

3. InstalltheV-LD1 Control Panel by double clicking the set-
up.exe file. If no .net frameworkis installed, the installer
willinstallitautomatically.

& Tousetheintegrated video function, install and test
your webcam before you proceed with the next chap-
ter. Please download and install necessary drivers
forthe webcam from the manufacturer website.

4 Quick Start

1. Connectthe USBcabletothe X1 connectorof the
evaluation kit.

2. Connectthe otherend of the USB cable to your PC and wait

untilthe serial COM portdriverisinstalled.

3. StarttheV-LD1 Control Panelsoftware.
Selectthe correct COM portand click the connect button.
Inasystem with multiple webcams, a dialog will pop up.
Select the webcam you wantto use.

6. The Modeindicatorswitchesto Live streamand the soft-
ware isready to use.

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

5 Software Update

1. Connectthe USBcabletothe X1 connectorof the
evaluation kitand to your PC.

2. StarttheV-LD1 controlpaneland connectto the sensor.
The mode display shows «Live stream» to indicate that
the sensor has started the application.

3. Switchtothe Update tabandjump to the bootloader by
pressing the «Start Bootloader» button

Software update

Bootloader version:

Start Bootioader
File (binary):
ca

4. Reconnectthe sensorby pressing the «Connect» button.
Now the mode display shows «Bootloader» to indicate that
the control panelis connected to the bootloader.

UART
Port: comig £
Baudrate: 3000000 w
Connect

5. Usethe «Browse» button to select the firmware update file
provided by RFbeam Microwave and press the «Update»
button to startthe update.

Snffware update

\HLD1_BTL-RFB-0102

Leave Bootloader

Bootloader version:

File {binary):
| C."r.De sktopW-LD1_APP-RFBE-0102.bin

| Browse

Update

6. Waituntilthe process has finished. Amessage box indi-
catesif the update was successful. The application starts
automatically and by switching to the communication tab it
is possible to directly connect to the sensor.
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6 Control Panel

The control panel contains many configuration options. The
structure of the panelviews is designed to guide through the
different steps of the radar processing, which is described in
detailin the datasheet of the V-LD1.

The control panel consists of three different areas which are
described in detailin the next chapters.

Figure 5: Overview control panel areas
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Thereare manyviewstoselectin the miscellaneous display con-
trolsarea. Allof them have a preceded shortcut based on the data
outputwhichisusedintheviews (RADC, RFFT, PDAT). To use the
differentviews the according data output needs to be enabled.

Forexample, if PDAT - RAW target data» isturned onin the «Data
output» section, the views on the right will start to visualise the

V-LD1 data.

Figure 6: Data output example
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~ | Mode: Frame no.: 331

- PDAT - Realtime plot
- PDAT - Level data

Cycletime: 072 ms
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6.1 Views

The control panelfeatures the possibility to simultaneous-
ly show two views in parallel to visualise the sensor datain
different ways. How to switch between the different views is
describedin the chapter Miscellaneous Display Controls on
page 9.

6.1.1 Video

Ifawebcamisconnected tothe PC, itis possible to show
the video picture in this view.

Tostartthe video stream, the button «Start» needs to be
pressed.

6.1.2 RADC-RawADCdata

RawADC data .
The RADC view shows all sampled ADC channels of the sensor.
2048 T T
— IFRX1 ) .
1536 Adetailed description about the RADC values can be found
intheV-LD1 datasheet.
1024
o ADC value zoom:
E Controltozoom into the Y-axis
2 Resetview:
= B2
Button toresetthe ADC value zoom
1024
-1536
2045
0 125 256 384 512 640 768 8% 1024
ADC sample number

AUC value zoom: 4096 5 Resetvlew
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6.1.3 RFFT-Raw FFT data

Raw FFT data
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6.1.4 PDAT - Realtime plot

Real fime plot
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The RFFT view shows the range frequency spectrumin
combination with the threshold. Furthermore the distance filter
isvisualised in this view.

Ifthe PDAT data outputis enabled there willbe a green cross
tovisualise the detected target.

Dist. min. [m]:
X-axis minimum limit

Dist. max. [m]:
X-axis maximum limit

Resetview:
Button to reset the X-axis

Thisview isvery helpfulto analyse the measured distance
overtime.

Dist. min. [m]:
Y-axis minimum limit

Dist. max. [m]:
Y-axis maximum limit

Resetview:
Buttontoreset the Y-axis
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6.1.5 PDAT- Leveldata

Level data

20.0 m
18.0 m
16.0 m
14.0 m
12.0 m
10.0 m
8.0m
6.0 m
4.0 m
20m
0.0 m

Fill level:

Distance:

1.882 m

Magnitude:

81.20 dB

Hax il level [m]: 20.00 < Resel view

6.2 Miscellaneous Display Controls

The middle of the control panelis used to control which views

arevisualised inthe views area. Itis easy to switch between

the different views using the two drop down lists. Further the
mode of the GUI, the actual frame numberand the cycle time of

the framesis displayed.

Figure 7: Miscellaneous display controls

Left: | PDAT - Level data ~ | Right |RFFT-Raw FFT data

f [tisnot possible to display the same view left and
right at the same time.

Table 2: Different possible modes

Mode Description
Disconnected No connectiontothe V-LD1
Live Stream The control panelis connected tothe V-LD1 and

receives data

Record Datawillberecorded to the PC
Playback Recorded data will be played and visualised
Bootloader V-LD1isinbootloader mode andready fora

firmware update

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

Thisview shows the measured distance and magnitude in
real-time and provides the option to visualizeitas afill level of
e.g. atank.

Max. fill level [m]:
Height of tank for visualisation of the tank level

Resetview:
Button toreset the fill levelto the default

« | Mode: Frame no.. 14617 Cycle time: 082 ms
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6.3 Tabs

This chapter describes the different control tabs of the soft-
ware. Itis possible to controlall the parameters of the V-LD1
and all the functions of the control panel over these tabs.

& Amore detailed parameter description of the sensor
canbe foundinthe datasheet of the V-LD1.

6.3.1 Communication

Figure 8: Communication tab

UART Info Data Output
Port comza Y Firmware version: - :
e S [V-LD1_APP-RFB-0105 | e e
Unigue ID: RFFT - Raw FFT
|L2305n00041 | PDAT - Raw target data
Disconnect
6.3.1.1 UART 6.3.1.2 Infoand Unique ID

To connecttothesensor, select the correct COM port of the
evaluation kitinthe portdrop down list. The list can be upda-
ted over the refresh function (semi-circle arrows on the right
of the drop down list) if the COM portis not shown correctly.
Select the maximal baud rate and press the Connect button to
startthe communication with the V-LD1.

f Ifthe highest baud rate does not work selecta lower
baudrateandtrytoreconnect. Alowerbaud rate can
increase the cycle time when data intensive outputs
like RADC or RFFT are enabled.

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

These indicators show the firmware version and the serial
number of the V-LD1 afterasuccessful connection.

6.3.1.3 Data Output

Select which outputis sent from the radar to the control panel.
The according views can only show data if the corresponding
data outputs are enabled.

The cycle time canincrease due to more enabled
data outputs orthe power of the PC. Data intensive
outputs like RADC and RFFT can slow down the com-
munication.
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6.3.2 Radar

Figure 9: Radar tab

Radar Detection filter
Distance range: 20m ~ Target filter: Mearest first ~
TX power: 3 o Precision: High ~
Chirp integration count: 1 o Threshold offset [dB]: 40 o
Short range filter: Off ~ Min. distance [bin]: 5 o 0.176 [m]
Max. distance [bin]: 460 5| 18.074[m]
Distance average: 5 -

This tab controls the main settings of the processing chain
inthe radarsensor. By changing these parameters, itis very
easy to adapt the sensorto the needs of an application and
checktheinfluencesinrealtime. Adetailed description of all
parameters canbe foundin the chapters Radar Settings and
Detection settings of the V-LD1 datasheet.

6.3.3 Settings

Figure 10: Settings tab

Load settings Factory settings

Load settings (V-LD1 will be updated):
|C:\.V_LD1_Setlings.bin Browse Restore factory settings: Restore

Save settings

Save settings:
CW_LD1_Settings bin Browse

The settings tab features the possibility to easily save and
reload the complete settings of a sensor. This makes it easy to
duplicate a useful dataset to multiple sensors. Furthermore it
is possible torestore the default factory settings.
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6.3.4 Record/Playback

Figure 11: Record/Playback tab

Record data:

Path to data:

| Browse
Store video @

Start
(O Bitmap (1.2MB)
® JPEG (30KB) Size: 0

Thistab canbeusedtorecordand playback the sensor data
tothe hard disk. Itisalso possible to store the video datain
parallelwhich canbe helpfultointerpret the measured datain
the playback mode.

6.3.4.1 Record data

Torecord data, you first need to specify a path where to store
the data onthe PC. By selecting the Store video checkbox, it
ispossible toalso store a picture per frame from the webcam.
Therecording of the data can then easily be controlled over
the Startand Stop button.

The software creates forevery recording a new subfolder with
atimestamp of the recordingin the selected folder and stores
araw binary file with all received sensor data packets and

the video pictures when selected. Refer to the datasheet for
detailed information about the packet structure, commands
and messages in the stored binary file.

Cycle time [ms]. G0 =

Start frame number: |0

& Therecord feature records the complete data output
of the sensor specified in the communication tab
under Data output. The performance of the recording
may vary based on the following circumstances:

- Performance of the used PC

- Use of the video capture feature
- Enabled data output

- Used baud rate

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

Playback data:
Path to data:

6.3.4.2 Playback data

To playbacktherecorded data the control panel must be
disconnected. By selectinga folder of arecorded sequence, it
ispossible to start, stop and pause arecording by a controlled
cycletime. Even the start of the frame numberinthe recorded
datacanbechosen.

The playback featureisavery powerfultoolto doanin depth
analysis of therecorded data. This gives the possibility to
compare the recorded data easily in allavailable views when
the according data output was enabled for the recording.
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6.3.5 Graphical

Figure 12: Graphical tab

Graphical
Left window: Full screen
Both windows: Full screen

This tab offers the possibility to open a second window with
afullscreenview. Only the left view or a view with both views
canbeopenedviathe two «Fullscreen» buttons.

6.3.6 Update

Figure 13: Update tab

Software update

Bootloader version:

Start Bootloader
File (binary):

C\Desktop\K-MD7\K-MD7_APP-RFB-0201.bin

This tab allows the update of the V-LD1 firmware over the
serialinterface. The sensorstartsto the application per
default. The «Start Bootloader» button gives the option to
startthe bootloader out of the application.

f Astep by stepinstruction how to update the
firmware can be found in the chapter Software
Update on page 5.

Use only firmware update files provided by RFbeam
Microwave.
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7 Outline Dimensions

Figure 14: Outline dimensions in millimetre
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8  Order Information
The ordering number consists of different parts with the structure below

Figure 15: Ordering number structure

Product - Customer - HW variant Supply

=V-LD1-EVAL =RFB =00 =H
forstandard forstandard for3.3V...5V
products variant version

Table 3: Available ordering numbers

Ordering number Description

V-LD1-EVAL-RFB-00H Standard V-LD1 evaluation kit with
powerful PC software

9 Packing list

1. Assembled evaluation kit PCB board

a. IncludesV-LD1 sensor

b. Detachable plastic lens mounted
2. USBcable
3. USBstick containing

a. Control panelsoftware

b. Documentation

C. Example readout script
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10 Revision History

05/2023 - RevisionA: Initial Version
11/2024 - Revision B: Changed orientation
of module forantennadiagrams

Fbeam 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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