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PRODUCT  INFORMAT ION

	– Small and low cost digital 24 GHz radar motion detector
	– Measures speed, direction, distance and angle 

of moving objects
	– Low current consumption
	– Typical detection distance: 15 m for persons / 30 m for cars
	– Target list output over serial interface
	– Integrated FFT signal processing with tracking
	– 4 configurable digital outputs
	– Power supply range from 3.2 to 5.5 V
	– 3 × 4 patch antenna with 80 °/ 34 ° beam aperture

	– Distance triggered movement detection applications
	– Simple gesture recognition
	– Indoor and outdoor lighting control applications
	– Pedestrian counting
	– Traffic counting

The K-LD7 is a fully digital low cost Doppler radar that can mea-
sure speed, direction, distance and angle of moving objects in 
front of the sensor. The digital structure and wide power supply 
range make it very easy to use this sensor in any stand-alone or 
MCU based application.

The sensor includes a 3 × 4 patch antenna radar front-end with 
an asymmetrical beam and a powerful signal processing unit with 
four configurable digital outputs for signal detection information. A 
built-in tracking filter makes the sensor output even easier to use. 
The serial interface features the possibility to read out a target list 
with speed, direction, distance and angle information of all moving 
objects in front of the sensor or to digitally configure the sensors 
detection parameters.

There is no need to write own signal processing algorithms or 
handle small and noisy signals. This module contains everything 
what is necessary to build a simple but powerful motion detec-
tor with distance and angle information. A very small footprint of 
38 × 25 × 13.5 mm gives maximum flexibility in the product develop-
ment process. For fast prototyping an evaluation kit (K-LD7-EVAL) 
is available which features powerful signal visualization on a PC.
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Characteristics

Parameter Conditions / Notes Symbol Min Typ Max Unit
Operating Conditions

Supply voltage Vcc 3.2 5.5 V

RMS current Depending on speed range setting Icc 20 60 mA

Peak current At start-up Ipp 116 200 mA

Operating temperature TOp -40 +85 °C

Storage temperature TSt -40 +105 °C

Relative humidity Non-condensing, given by design RH 10   90  %

Transmitter

Transmitter frequency Tamb = -40 ° C .. + 85 ° C fTX 24.050 24.250 GHz

Frequency drift vs. temperature   ∆fTX    0.6   MHz/°C

Output power EIRP PTX 6 10 dBm

Spurious emissions According to ETSI 300 440 Pspur -30 dBm

Receiver

LNA gain GLNA 19 dB

Mixer conversion loss fIF = 1kHz Dmixer 10 dB

Antenna gain fTX = 24.15 GHz GAnt 8.6 dBi

Receiver sensitivity fIF = 500 Hz, B = 1 kHz, S / N = 6 dB PRX -112 dBm

Overall sensitivity fIF = 500 Hz, B = 1 kHz, S / N = 6 dB Dsystem -127 dBc

Detection distance σ = 1 m2 (Person) R 15 m

Signal Processing

Modulation  FSK 

Velocity processing 256 point complex FFT

Speed range Max value adjustable rspeed 0.1 100 km/h

Speed resolution Depending on speed range setting ∆rspeed 0.1 0.8 km/h

Distance range Max value adjustable rdistance 0.005 100 m

Distance resolution Depending on distance range setting ∆rdistance 5 100 cm

Angular resolution ∆rangle 1 deg

Tracking range Limited to one target rtracking 0.005 30 m

Antenna

Horizontal –3dB beam width E-Plane Wφ 80 °

Vertical –3dB beam width H-Plane Wθ 34 °

Horiz. side lobe suppression Dφ -12 -20 dB

Vertical side lobe suppression Dθ -12 -20 dB

Rx1 / Rx2 spacing l 6.223 mm

Interface

Digital output high level voltage VOH@8mA 2.4 3 V

Digital output low level voltage VOL@8mA 0 0.4 V

Digital output high level voltage VOH@20mA 1.7 3 V

Digital output low level voltage VOL@20mA 0 1.3 V

Digital input high level voltage VIH 1.7 4 V

Digital input low level voltage VIL -0.3 1.3 V

Digital I/O source/sink current IOH, IOL -20 20 mA

Body

Outline dimensions 37 × 25 × 13.5 mm3

Weight 5 g

Connector 3pin 2.54mm / 8pin 2.54mm

ESD rating

Electrostatic discharge  Human body model class 2  VESD    2000  V
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ANTENNA D IAGRAM CHARACTER IST ICS
This diagram shows module sensitivity in both 
azimuth and elevation directions. It incorporates the 
transmitter and receiver antenna characteristics.

Figure 2: Antenna characteristics
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Figure 3: Pin configuration
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Connector Pin. No. Name Description

X1 1 –  3 Mounting These pins are for mounting only.

	 Leave this pins floating and do not connect them to any potential.

X2 1 GND Ground pin

2 Digital out 0 Digital detection output. Goes to high if the detection algorithm finds a target in front of the sensor.

	 The detection area and other parameters of the detection algorithm can be easily changed over 
the instruction set.

3 VCC Power supply pin (3.2 to 5.5V)

4 RX Serial interface RX input

5 TX Serial interface TX output

6 Digital out 1 Digital miscellaneous output 1. The function is programmable over the instruction set.

	 This output is only valid together with a high on pin 2 except if it is configured as micro detecti-
on output.

7 Digital out 2 Digital miscellaneous output 2. The function is programmable over the instruction set.

	 This output is only valid together with a high on pin 2 except if it is configured as micro detecti-
on output.

8 Digital out 3 Digital miscellaneous output 3. The function is programmable over the instruction set.

	 This output is only valid together with a high on pin 2 except if it is configured as micro detecti-
on output.

Table 1: Pin function description
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THEORY  OF  OPERAT ION
Overview

The K-LD7 is a Doppler radar sensor and consists of 
an analogue RF frontend and a powerful signal pro-
cessor with tracking and a fully digital serial interface. 
The RF frontend features one transmitter with a mo-
dulation input and two I/Q receivers. The signal pro-
cessing unit modulates the frontend with a frequency 
step (FSK modulation) and samples the analogue I/Q 
Doppler signals for both transmit frequencies and 
for both receiving antennas. The processing of this 
sampled data allows the measurement and tracking 
of speed, direction, distance and angle of moving 
objects in the front of the sensor.

Processing

The processing of the K-LD7 uses different proces-
sing stages to measure and track the speed, direc-
tion, distance and angle of moving targets. The last 
stage implements a configurable detection filter which 
generates a detection based on parameters like 
distance, angle or speed. The detection filter output 
is routed to the digital outputs. To get the full control 
in an application it is possible to read out the data of 
each processing step over the serial interface.

Raw ADC data (RADC)

	– Samples I/Q ADC data of receiver Rx1 and Rx2 for frequency A
	– Samples I/Q ADC data of receiver Rx1 for frequency B

Raw FFT data (RFFT)

	– Calculates the complex FFT from the I/Q ADC data of Rx1 and Rx2 for frequency A
	– Averages the two complex FFT’s
	– Adds the threshold line to the RFFT data

Raw target data (PDAT)

	– Search all targets above a threshold in the FFT
	– Calculates the speed, direction, distance and angle of each target
	– Generates the PDAT target list

Tracking data (TDAT)

	– Cluster and track the dominant raw target
	– Filter out interferences generated by fans or fluorescent light
	– Predicts temporary lost objects
	– Suppresses vibrations

Detection data (DDAT)

	– Generates a detection if the tracked target matches the programmed detection 
filter criteria

	– Check if there is a micro detection in the front of the sensor

Figure 4: Signal processing workflow
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Speed and 
direction measurement

Every moving object in front of the sensor generates a 
Doppler frequency at the analogue outputs of the RF 
frontend. This Doppler frequency is proportional to the 
speed of the object. Moving direction is defined by 
the phase shift between the I/Q signals.

The K-LD7 calculates the speed and the direction 
for all raw targets. The direction is represented by 
the sign of the speed. A positive speed represents 
a receding and a negative speed an approaching 
movement.

The calculated speed is only correct if the movement 
of the object is radial to the sensor. If the movement 
is tangential the speed needs to be compensated by 
the angle of the movement compared to the sensor.

Distance measurement

The distance measurement is based on the FSK 
principle. The signal processing unit quickly changes 
between two discrete RF frequencies and measures 
the ADC values for both transmitting frequencies 
which are available in the raw ADC data (RADC). After 
the detection of all raw targets above the threshold, 
the distance for each target is calculated based on 
the phase difference in both ADC signals.

Angle measurement
The angle measurement is based on the angle of 
arrival principle. After the detection of all raw targets 
above the threshold, the angle for each target is cal-
culated based on the phase difference between the 
two receiving channels.

The angle is calculated in degree and valid between 
± 90 °. If an object has an angle of zero it is directly 
in front of the sensor. A positive or negative angle 
defines if the target is more on the right or left side of 
the sensor.

Figure 5: Positive and negative angle definition
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Raw targets and tracking filter
A real object generates not only one raw target point. 
A moving person for example generates several 
raw target points with different speeds and different 
distances created by the torso, the legs and the arms. 
This generates a so called point cloud of different raw 
targets from one object. Depending on the environ-
ment where the sensor is used it will also see more or 
less reflexions generated by the moving object. The 
number of raw targets can be controlled by adjusting 
the threshold offset which is described in more detail 
in chapter Threshold offset on page 10.

Micro detection

The micro detection is a feature to detect very slow 
speeds in short range applications. It takes advantage 
of an algorithm that analyses the DC bin of the FFT 
to detect very slow speeds. The micro detection 
is independent from the normal detection algorithm 
and always enabled. It is available in the detection 
data structure DDAT and can be used to retrigger 
the hold time.

Further it is possible to adjust the sensitvity of the 
micro detection over the parameter „Micro detection 
sensitvity“.

To get a more usable output the sensor features a 
tracking filter to cluster and track the dominant target 
based on the raw targets. The filter includes a sup-
pression of reflexions, vibrations and interferences 
and can also predict temporary lost targets what 
generates a smooth output.

The tracking filter can be adapted to various applications 
via the parameters Tracking filter type and Vibration sup-
pression which is described in more detail in chapter Tra-
cking on Page 10.

Figure 7: Raw targets vs. tracked target

The sensitivity of the micro detection depends 
on the used speed range setting. To get the 
best results always set the speed range first 
before adjusting the micro detection sensitivity 
parameter.

The filter can track only one target up to a dis-
tance of 30m.
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APPL ICAT ION  INFORMAT ION
Stand-alone operation

With standard settings the sensor is optimized for 
indoor detection of persons. The K-LD7 features four 
digital outputs which can directly be used without the 
need of an MCU. The digital outputs are per default 
configured in the following way:

Pin. No. Name Config Description

2 Digital out 0 Detection Digital detection output. Goes to high if the detection algorithm finds a target in front of the sensor 
that is in the range up to 5m.

6 Digital out 1 Direction This pin signals the direction of the detected target.

Low  backward/receding movement 
High  forward/approaching movement

	 This output is only valid together with a high on pin 2

7 Digital out 2 Angle This pin signals if the angle of the detected target is on the left or right side of the sensor.

Low  Target on the left side 
High  Target on the right side

	 This output is only valid together with a high on pin 2

8 Digital out 3 Range This pin signals if the distance of the detected target is in the near field of the sensor.

Low  Target distance higher than 1m 
High  Target distance lower than 1m

	 This output is only valid together with a high on pin 2

Table 2: Default digital output description

With these settings it is easy to use the sensor 
stand-alone as a distance triggered movement de-
tector with direction recognition, near field option and 
including the information if the detection was on the 
left or right side of the sensor. All these settings can 
be also adjusted by the user as described in the next 
chapters.

The K-LD7 can also be factory configured 
with your settings. Contact RFbeam for more 
information.

Host driven operation

With a connection of the serial interface to a host 
(for example MCU or PC) it is possible to read out 
the complete processing data (RADC, RFFT, PDAT, 
TDAT and DDAT) and control all the parameters 
of the sensor. This is the recommended use case 
and allows the user to optimize the sensor easily 
for different applications.

The use of the highest baud rate is only recom-
mended to read out data intensive messages 
like the RADC and RFFT package.

K-LD7 Host

Digital out 0

Digital out 1

Input or INT

Input or INT

Input or INT

Input or INT

Digital out 2

Digital out 3

RXTX

TXRX

optional

Figure 8: MCU or PC connection example
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Radar settings
The K-LD7 features different parameters to adjust the 
functionality of the sensor to the needs of different 
applications. All parameters are stored in the radar 
parameter structure which can be read and write over 
the serial interface. The structure and serial protocol 
is described in the chapter Instruction Set Description 
on page 13.

It is very important to set the distance and speed ran-
ge settings to values that match with the distance and 
speed of the expected targets in the detection area of 
the sensor.

For example, if the goal is to measure people in the 
10m distance range and 25km/h speed range, but 
cars are moving at 30m with 70km/h, the 100m dis-
tance range and 100km/h speed range setting must 
be used or the threshold offset needs to be increa-
sed until the cars are no longer displayed in the raw 
targets.

Wrong settings can generate false sensor out-
puts. It is possible that strong targets outside 
the configured distance or speed range can 
create false reflections.

Distance range

The distance range parameter defines the maximum 
unambiguous distance measurement of the sensor. 
For a lower maximal distance range the range resolu-
tion is better but if the distance of a measured target 
is higher than the current distance range setting it can 
generate wrong measurements. Therefore it is very 
important to set the distance range to a setting where 
targets are expected.

Table 3: Distance range settings

Max. range [m] Range resolution [cm]

5 5

10 10

30 30

100 100

An approach to work with a lower maximum distance 
range is to change the sensor orientation to get a field 
of view without moving objects above the maximal 
distance range or to increase the threshold offset (de-
scribed in the chapter Threshold offset on page 10) to 
reduce the sensitivity of the sensor.

Speed range

The speed range parameter defines the maximum 
unambiguous speed measurement of the sensor. 
For a lower maximal speed range the speed resolu-
tion is better and the current consumption is smaller 
but if the speed of a measured target is higher than 
the current speed range setting it can generate 
wrong measurements. Therefore it is very important 
to set the speed range to a setting where targets 
are expected.

Table 4: Speed range settings

Max. speed 
[km/h]

Speed resolution 
[km/h]

Typ. frame 
duration [ms]

Typ. Supply 
current [mA]

12.5 0.1 229 23

25 0.2 114 27

50 0.4 57 34

100 0.8 29 48

An approach to work with a lower maximum speed is 
to change the sensor orientation to get a field of view 
without moving objects above the maximal speed 
range or to increase the threshold offset (described in 
the chapter Threshold offset on page 10) to reduce 
the sensitivity of the sensor.

To read out data intensive messages RADC 
and RFFT it is recommended to work with 
the highest baud rate. If the readout time of 
the requested data is higher than the typ. 
frame duration it is not possible to read out 
the frames in real time. By checking the fra-
me number in the DONE message it is pos-
sible to validate real time readout.
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Threshold offset

The threshold offset is adjustable and defines the 
distance in dB between the noise floor of the raw 
FFT data and the threshold line. The processing in 
the K-LD7 searches for raw targets that are above 

Figure 9: Low vs. high threshold offset

this threshold line. The smaller the offset the more raw 
targets will be found by the processing and the more 
sensitive the sensor will be. A higher offset will reduce 
the sensitivity and the number of raw targets.

Tracking and vibration suppression

The tracking filter features three different filter types 
and an adjustable vibration suppression. The filter 
type and the strength of vibration suppression can be 
selected via the instruction set.

With the vibration suppression, it is possible to more 
or less suppress targets that change their direction 
quickly, with the disadvantage that it takes more time 
to detect a target.

Base frequency

There are three channels available to adjust the base 
transmit frequency of the sensor. This can be use-
ful if multiple sensors are transmitting in the same 
area with the same base frequency to suppress the 
generated interferences that can occur in such an 
environment.

Filter type Description

Standard Standard filter type to track different targets like persons or cars

Fast detection Enables a faster detection of the target with the disadvantage to reduce the immunity against reflexions and other interferences.

Long visibility Filter with a high immunity against interferences and a high prediction of temporary lost targets

Table 5: Tracking filter types

The filter can only track one target up to a dis-
tance of 30m.
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Detection settings
Detection filter

The last processing step in the K-LD7 generates a 
detection output based on a set of adjustable para-
meters. The information about the detection is avai-
lable in the DDAT structure or on the digital outputs. 
The parameters are all located in the radar parameter 
structure which is described in detail in chapter Para-
meter structure on page 17.

The detection area of the sensor can easily be limited 
with these parameters and allow the user to generate 
very specific detections without the need of an advan-
ced signal processing.

Parameter name
Affected 
data packets Description

Min. / max. detection distance DDAT Used to limit the detection area to a minimum and maximum distance. Detection is only generated if the 
distance of the target is between the minimum and maximum detection distance limit.

Min. / max. detection angle DDAT Used to limit the detection area to a minimum and maximum angle. Detection is only generated if the 
angle of the target is between the minimum and maximum detection angle limit.

Min. / max. detection speed PDAT, TDAT, DDAT Used to filter out slow or fast targets. Detection is only generated if the speed of the target is between 
the minimum and maximum detection speed limit.

Detection direction PDAT, TDAT, DDAT Used to limit the detection by the direction. It is possible to detect only approaching or receding targets 
or to allow both directions.

Range threshold DDAT Used to define a threshold for the range flag in the DDAT structure. 
Target distance > range threshold  DDAT range flag goes to low 
Target distance < range threshold  DDAT range flag goes to high.

Angle threshold DDAT Used to define a threshold for the angle flag in the DDAT structure. 
Target angle < angle threshold  DDAT angle flag goes to low 
Target angle > angle threshold  DDAT angle flag goes to high.

Speed threshold DDAT Used to define a threshold for the speed flag in the DDAT structure. 
Target speed < speed threshold  DDAT speed flag goes to low 
Target speed > speed threshold  DDAT speed flag goes to high.

Table 6: Detection filter parameters

Figure 10: Detection filter visualisation
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Function Description

Direction Signals the direction of the detected target.

Low  Backward/receding movement 
High  Forward/approaching movement

	 This output is only valid together with a valid detection

Angle Signals if the angle of the detected target is below or above the angle threshold parameter. 

Low  Angle is below the angle threshold  
High  Angle is above the angle threshold

	 This output is only valid together with a valid detection

Range Signals if the distance of the detected target is below or above the range threshold parameter.

Low  Distance is above the range threshold 
High  Distance is below the range threshold

	 This output is only valid together with a valid detection

Speed Signals if the speed of the detected target is below or above the speed threshold parameter.

Low  Speed is below the speed threshold 
High  Speed is above the speed threshold

	 This output is only valid together with a valid detection

Micro detection The micro detection indicates if there is a very slow movement in the front of the sensor. It is independent from the detection 
filter and described in detail in the chapter Micro detection on page 7.

Table 7: Routable functions for digital outputs 1 to 3

Digital outputs

The sensor features four digital outputs to signal 
detection. The digital output 0 always signals if there 
was a valid detection. The function of the outputs 1 to 
3 is configurable over the radar parameter structure. 
It is possible to route the values of the detection data 
structure DDAT to these outputs.

Hold time and micro detection retrigger

The time how long the detection output stays activa-
ted after the last valid detection can be adjusted with 
the hold time parameter.

Furthermore, it is possible to retrigger the detection 
algorithm using the micro detection feature (see pa-
rameter micro detection in the parameter structure). 
If this feature is enabled, the detection algorithm first 
requires a valid detection and then, if there was a valid 
micro detection, it will retrigger the hold time. If the 
hold time has elapsed because there was no detec-
tion or micro detection, the detection goes to low 
and needs again a valid detection before the micro 
detection is used to retrigger the hold time.

If the micro detection retrigger feature is 
enabled and there is a constant small mo-
vement in the front of the sensor it will ret-
rigger the hold time continuously.
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I NSTRUCT ION SET  DESCR IPT ION
Hardware Layer

The hardware layer is based on a simple UART 
connection with a configurable baud rate. The sensor 
always starts up with its default baud rate. The default 
baud rate can be changed over the INIT command as 
described in the chapter Connection.

Application Layer

Client-Server

Figure 11: Client-Server model

Server
(Radar )

Client
(Host)

Command

Message

The communication is based on a client-server 
model. There are two types of packets transmitted. 
Commands are sent from client to server and messa-
ges are sent from server to client.

Handshaking

Figure 12: Handshaking

Server
(Radar )

Client
(Host)

Command

RESP (OK, error)

Every command sent by the client is acknowledged 
by the server with a response message (RESP). The 
response message includes information data about 
the success or failure of the received command.

Connection

Figure 13: Connection

Server
(Radar )

Client
(Host)

INIT (baudrate)
Baudrate
(115200)

GBYE

RESP

RESP (OK, error)

[…]Connected
New Baudrate

No connection
Baudrate
115200

The server starts up with a default baud rate of 
115200 baud. The client has to establish a connec-
tion with the INIT command and has to set the baud 
rate for the connection. After acknowledging of the 
INIT command the server changes to the selected 
baud rate.

To disconnect, the GBYE command has to be sent by 
the client. After acknowledging the GBYE message 
the server changes back to his default baud rate.

Table 8: Default serial connection settings

Parameter Configuration

Baud rate 115200

Data bits 8

Parity Even

Stop bits 1

Flow control None
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Data output

Figure 14: Data output

Server
(Radar )

Client
(Host)

GNFD (TDAT, DONE)

RESP

TDAT

DONE (frame 0)

GNFD (RADC, DONE)

RESP

RADC

DONE (frame 1)

Frame
acquisition

Frame
acquisition

The client can request data messages with the GNFD 
command. Depending on the bits set in the GNFD 
command the enabled data messages will be sent 
out for the next acquired frame.

Get and set parameter structure

Figure 15: Get parameter structure

Server
(Radar )

Client
(Host)

GRPS

RPST

RESP

Figure 16: Set parameter structure

Server
(Radar )

Client
(Host)

SRPS

RESP

The client can set every parameter with a single com-
mand. But there is also the possibility to set all para-
meter together within a parameter structure or read 
this structure out. Please refer to chapter “Parameter 
structure” for detailed description of the parameter 
structure.
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Presentation Layer
All commands and messages sent have the format 
described in table below.

Description Datatype Length

Header 
The header describes the command or message type (e.g. RADC, RMRD, …)

ASCII 
character

4 Bytes

Payload Length 
The payload length is always sent even if the payload is zero. It is sent as little endian (LSB first).

UINT32 4 Bytes

Payload 
The payload is message and command dependent. If the payload includes datatypes (e.g. UINT16, INT32, …) then they are sent 
as little endian (LSB first). 

Binary data 0 – 3072 
Bytes

Table 9: Packet format

Overview Messages and Commands

The table below shows the possible messages – see 
the chapter ‘Messages’ for details.

Header Payload Length Description

RADC 3072 Raw ADC values

RFFT 1024 Raw FFT

PDAT 0-96 The array of detected raw targets

TDAT 0-8 The array of tracked targets

DDAT 6 Detection data

DONE 4 Frame done

RPST 42 Radar parameter structure

RESP 1 Response, Acknowledge

Header Payload Length Description

INIT 4 Start of connection

GNFD 4 Get next frame data

GRPS 0 Get radar parameter structure

SRPS 42 Set radar parameter structure

RFSE 0 Restore factory settings

GBYE 0 Disconnect

RBFR 4 Base frequency

RSPI 4 Maximum speed

RRAI 4 Maximum range

THOF 4 Threshold offset

TRFT 4 Tracking filter type

VISU 4 Vibration suppression

MIRA 4 Minimum detection distance

MARA 4 Maximum detection distance

MIAN 4 Minimum detection angle

MAAN 4 Maximum detection angle

MISP 4 Minimum detection speed

MASP 4 Maximum detection speed

DEDI 4 Detection direction

RATH 4 Range threshold 

ANTH 4 Angle threshold

SPTH 4 Speed threshold

DIG1 4 Digital output 1

DIG2 4 Digital output 2

DIG3 4 Digital output 3

HOLD 4 Hold time 

MIDE 4 Micro detection retrigger

MIDS 4 Micro detection sensitivity

Table 10: Application messages

Table 11: Application commands
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Description Datatype Length Values Default

Software Version STRING 19 Zero-terminated String K-LD7_APP-RFB-XXXX

Base frequency UINT8 1 0 = Low, 1 = Middle, 2 = High 1 = Middle

Maximum speed UINT8 1 0 = 12.5km/h, 1 = 25km/h, 2 = 50km/h, 3 = 100km/h 1 = 25km/h

Maximum range UINT8 1 0 = 5m, 1 = 10m, 2 = 30m, 3 = 100m 1 = 10m

Threshold offset UINT8 1 10-60 dB 30 dB

Tracking filter type UINT8 1 0 = Standard, 1 = Fast detection, 2 = Long visibility 0 = Standard

Vibration suppression UINT8 1 0-16, 0 = No suppression, 16 = High suppression 2 = Low suppression

Minimum detection distance UINT8 1 0 – 100% of range setting 0%

Maximum detection distance UINT8 1 0 – 100% of range setting 50%

Minimum detection angle INT8 1 -90° to +90° -90°

Maximum detection angle INT8 1 -90° to +90° +90°

Minimum detection speed UINT8 1 0 – 100% of speed setting 0%

Maximum detection speed UINT8 1 0 – 100% of speed setting 100%

Detection direction UINT8 1 0 = Receding, 1 = Approaching, 2 = Both 2 = Both

Range threshold UINT8 1 0 – 100% of range setting 10%

Angle threshold INT8 1 -90° to +90° 0°

Speed threshold UINT8 1 0 – 100% of speed setting 50%

Digital output 1 UINT8 1 0 = Direction, 1 = Angle, 2 = Range, 3 = Speed, 4 = Micro detection 0 = Direction

Digital output 2 UINT8 1 0 = Direction, 1 = Angle, 2 = Range, 3 = Speed, 4 = Micro detection 1 = Angle

Digital output 3 UINT8 1 0 = Direction, 1 = Angle, 2 = Range, 3 = Speed, 4 = Micro detection 2 = Range

Hold time UINT16 2 1 – 7200s (1s – 2h) 1s

Micro detection retrigger UINT8 1 0 = Off, 1 = Retrigger 0 = Off

Micro detection sensitivity UINT8 1 0-9, 0=Min. sensitivity, 9=Max. sensitvity 4 = Medium sensitivity

Table 12: Radar parameter structure

Parameter structure

The radar has a set of parameter which can be mo-
dified with commands. The structure can be read out 
by the GRPS command and set by the SRPS com-
mand.



© RFbeam Microwave GmbH  |  Schuppisstrasse 7  |  CH-9016 St. Gallen  |  www.rfbeam.ch  |  K-LD7  |  data sheet	 03/2021 – Revision B     Page 17 / 23

Messages

This chapter provides detailed information about the 
messages of the K-LD7.

Header
Payload 
Length Description Payload

RADC 3072 Raw ADC values

	 It is recommended to use the 
highest baudrate when reading 
out RADC packets.

Description: Datatype Length

IF1 Frequency A 
256 values of I-Channel 
256 values of Q-Channel

UINT16 1024

IF2 Frequency A 
256 values of I-Channel 
256 values of Q-Channel

UINT16 1024

IF1 Frequency B 
256 values of I-Channel 
256 values of Q-Channel

UINT16 1024

RFFT 1024 Raw FFT

	 It is recommended to use the 
highest baudrate when reading 
out RFFT packets.

Description: Datatype Length

Spectrum 256 values [dB x 100] UINT16 512

Threshold 256 values [dB x 100] UINT16 512

PDAT 0 – 96 The array of detected raw targets The following data structure will be added for every detected raw target:

Description: Datatype Length

Distance [cm] UINT16 2

Speed [km/h × 100] INT16 2

Angle [deg × 100 ] INT16 2

Magnitude of target [dB x 100] UINT16 2

TDAT 0 – 8 Tracked target structure Description: Datatype Length

Distance [cm] UINT16 2

Speed [km/h × 100] INT16 2

Angle [deg × 100] INT16 2

Magnitude of target [dB x 100] UINT16 2

DDAT 6 Detection data Description: Datatype Length

Description Datatype Length

Detection flag 
0 = No detection, 1 = Detection

UINT8 1

Micro detection flag 
0 = No detection, 1 = Detection

UINT8 1

Angle flag 
0 = Left, 1 = Right

UINT8 1

Direction flag 
0 = Receding, 1 = Approaching

UINT8 1

Range flag 
0 = Far, 1 = Near

UINT8 1

Speed flag 
0 = Low speed, 1 = High speed

UINT8 1

	 The angle, direction, range and speed flag is only valid 
if the detection flag is 1.

DONE 4 Frame done Frame number since reset

RPST 42 Radar parameter structure See chapter “Parameter structure” for details

RESP 1 Response, Acknowledge Description: Datatype Length

Acknowledge information 
0 = OK, 1 = Unknown command, 2 = Invalid parameter 
value, 3 = Invalid RPST version, 4 = Uart error (parity, 
framing, noise), 5 = Sensor busy, , 6=Timeout error

UINT8 1

Table 13: Application messages
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Table 14: Application commands

Commands

This chapter provides detailed information about 
the commands.

Header Payload Length Description Values

INIT 4 Start of connection 0 = 115200, 1 = 460800, 2 = 921600, 3 = 2000000, 4=3000000

GNFD 4 Get next frame data Binary coded bit-field. 0 = disabled, 1 = enabled 
0x01 = RADC, 0x02 = RFFT, 0x04 = PDAT, 0x08 = TDAT, 
0x10 = DDAT, 0x20 = DONE

GRPS 0 Get radar parameter structure –

SRPS 42 Set radar parameter structure See chapter “Parameter structure” for details

RFSE 0 Restore factory settings –

GBYE 0 Disconnect –

RBFR 4 Base frequency 0 = Low, 1 = Middle, 2 = High

RSPI 4 Maximum speed 0 = 12.5 km / h, 1 = 25 km / h, 2 = 50 km / h, 3 = 100 km / h

RRAI 4 Maximum range 0=5m, 1=10m, 2=30m, 3=100m

THOF 4 Threshold offset 10 – 60 dB

TRFT 4 Tracking filter type 0 = Standard, 1 = Fast detection, 2 = Long visibility

VISU 4 Vibration suppression 0-16, 0 = No suppression, 16 = High suppression

MIRA 4 Minimum detection distance 0 – 100 % of range setting

MARA 4 Maximum detection distance 0 – 100 % of range setting

MIAN 4 Minimum detection angle -90° to +90°

MAAN 4 Maximum detection angle -90° to +90°

MISP 4 Minimum detection speed 0 – 100 % of speed setting

MASP 4 Maximum detection speed 0 – 100 % of speed setting

DEDI 4 Detection direction 0 = Receding, 1 = Approaching, 2 = Both

RATH 4 Range threshold 0 – 100 % of range setting

ANTH 4 Angle threshold -90° to +90°

SPTH 4 Speed threshold 0 – 100 % of speed setting

DIG1 4 Digital output 1 0 = Direction, 1 = Angle, 2 = Range, 3 = Speed, 4 = Micro detection

DIG2 4 Digital output 2 0 = Direction, 1 = Angle, 2 = Range, 3 = Speed, 4 = Micro detection

DIG3 4 Digital output 3 0 = Direction, 1 = Angle, 2 = Range, 3 = Speed, 4 = Micro detection

HOLD 4 Hold time 1 – 7200 s

MIDE 4 Micro detection retrigger 0 = Off, 1 = Retrigger

MIDS 4 Micro detection sensitivity 0-9, 0=Min. sensitivity, 9=Max. sensitvity
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Figure 17: Example INIT command with 115200 baud

Figure 18: Example GNFD command with TDAT message

Figure 19: Example GBYE message

Header: INIT Length: 4Byte Payload 4Byte: value 0 = 115200 baud

0x49 0x4E 0x49 0x54 0x04 0x00 0x00 0x00 0x00 0x00 0x00 0x00

Header: RESP Length: 1Byte Payload 1Byte: value 0 = OK

0x52 0x45 0x53 0x50 0x01 0x00 0x00 0x00 0x00

Header: GNFD Length: 4Byte Payload 4Byte: value 8 = only TDAT enabled

0x47 0x4E 0x46 0x44 0x04 0x00 0x00 0x00 0x08 0x00 0x00 0x00

Header: RESP Length: 1Byte Payload 1Byte: value 0 = OK

0x52 0x45 0x53 0x50 0x01 0x00 0x00 0x00 0x00

Header: TDAT Length: 8Byte Payload 8Byte: TDAT structure see example below

0x54 0x44 0x41 0x54 0x08 0x00 0x00 0x00 0x50 0x00 0x97 0xFF 0x2F 0x07 0x15 0x18

Header: GBYE Length: 0Byte

0x49 0x4E 0x49 0x54 0x00 0x00 0x00 0x00

Header: RESP Length: 1Byte Payload 1Byte: value 0 = OK

0x52 0x45 0x53 0x50 0x01 0x00 0x00 0x00 0x00

host to radar

host to radar

host to radar

radar to host

radar to host

radar to host

radar to host

Description TDAT payload LSB first Value Datatype Conversion Result

Distance [cm] 0x50 0x00 0x0050 UINT16 - 80cm

Speed [km/h × 100] 0x97 0xFF 0xFF97 INT16 /100 -1.05km/h

Angle [deg × 100] 0x2F 0x07 0x072F INT16 /100 18.39 deg

Magnitude of target [dB x 100] 0x15 0x18 0x1815 UINT16 /100 61.65 dB

Table 15: Example TDAT structure conversion

Communication example
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Installation Instruction

Mechanical enclosure

It is possible to hide the sensor behind a so called ra-
dome (short for radar dome) to protect it from environ-
mental influences or to simply integrate it in the case of 
the end product. A radar sensor can see trough diffe-
rent types of plastic and glass of any colour as long as 
it is not metallized. This allows for a very flexible design 
of the housing as long as the rules below are observed.

	– Cover must not be metallic.
	– No plastic coating with colors containing metallic or 

carbon particles.
	– Distance between cover and front of Radar sensor 

should be >= 6.2mm
	– Cover thickness is very important and depends on 

the used material. Examples can be found in the 
application note „AN-03-Radome“.

	– Vibrations of the Radar antenna relatively to the 
cover should be avoided, because this generates 
signals that can trigger the output.

	– The cover material can act as a lens and focus or 
disperse the transmitted waves. Use a constant 
material thickness within the area used for trans-
mission to minimize the effect of the radome to the 
radiated antenna pattern.

Detailed information about the calculati-
on and thickness for different cover mate-
rials can be found in the application note 
“AN-03-Radome”.

I NTEGRATORS INFORMAT ION
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This module has been granted modular approval for 
fixed and/or mobile applications by FCC and ISED.

Testing for the modular approval has been performed 
with the 10m range setting for all available frequency 
channels which represents the maximum TX emission 
configuration with the complete used bandwidth. This 
setup can easily be used by the customer for certifi-
cation purposes. 

This module meets the title 47 of the Code of Federal 
Regulations, part 15 section 15.249 for intentional 
radiators operating in the 24.00 to 24.25 GHz band.

Modification to this product will void the 
users’ authority to operate this equipment.

The OEM integrator is responsible for the fi-
nal compliance to any other FCC rules that 
apply to the host not covered by the modular 
transmitter grant of certification.

United States (FCC) and Canada (ISED)

Labelling and user information 
requirements

If the label of the module is not visible from the outs-
ide of the end product, it must include the following 
texts on the label of the host product:

FCC	 Contains FCC ID: 2ASYV-K-LD7 
ISED	 Contains IC: 24358-KLD7

In addition to marking the product with the appro-
priate ID’s, the end product shall bear the following 
statement in a conspicuous location on the label or 
alternatively in the user manual:

This device complies with Part 15 of the FCC Rules 
and with Industry Canada licence-exempt RSS 
standard(s). Operation is subject to the following 
two conditions: (1) this device may not cause 
harmful interference, and (2) this device must ac-
cept any interference received, including interferen-
ce that may cause undesired operation.

Le présent appareil est conforme aux CNR d‘In-
dustrie Canada applicables aux appareils radio 
exempts de licence. L‘exploitation est autorisée 
aux deux conditions suivantes: (1) l‘appareil ne 
doit pas produire de brouillage, et (2) l‘appareil doit 
accepter tout brouillage radioélectrique subi, même 
si le brouillage est susceptible d‘en compromettre 
le fonctionnement.

RF Exposure

The radiated output power of the device is far below 
the FCC radio frequency exposure limits. Neverthe-
less, the device should be used in such a manner 
that the potential for human contact during normal 
operation is minimized.



© RFbeam Microwave GmbH  |  Schuppisstrasse 7  |  CH-9016 St. Gallen  |  www.rfbeam.ch  |  K-LD7  |  data sheet	 03/2021 – Revision B     Page 22 / 23

Europe (CE-RED)
This module is a Radio Equipment Directive assessed 
radio module that is CE complaint and have been 
manufactured and tested with the intention of being 
integrated into a final product.

According to the RED every final product that inclu-
des a radio module is also a radio product which falls 
under the scope of the RED. This means that OEM 
and host manufacturers are ultimately responsible for 
the compliance of the host and the module. The final 
product must be reassessed against all of the essenti-
al requirements of the RED before it can be placed on 
the EU market. This includes reassessing the module 
for compliance against the following RED articles:

	– Article 3.1( a ) :	 Health and safety
	– Article 3.1( b ) :	 Electromagnetic compatibility ( EMC )
	– Article 3.2 :	 Efficient use of radio spectrum ( RF )

The RED knows different conformity assessment 
procedures to show compliance against the essential 
requirements (See RED Guide, chapter 2.6b). As long 
as the radio module can show compliance to Article 
3.2 by the use of a harmonized standard, which is 
listed in the official journal of the EU (OJEU), it is not 
necessary to do an EU type examination for the final 
radio product by a notified body. In this case it is 
possible to demonstrate conformity according to the 
essential requirements of the RED by using Module A 
(Annex II of the RED), which allows to show conformi-
ty by internal production control.

As long as a harmonized standard listed in 
the OJEU can be used to demonstrate con-
formity in accordance with Article 3.2 of the 
RED, it is possible to carry out the CE certi-
fication in self-declaration without the invol-
vement of a notified body.

The K-LD7 shows compliance against the Article 3.2 
by the use of the standard EN 300 440 which is a 
harmonized standard listed in the OJEU, what gives 
the possibility to show conformity by internal produc-
tion control.

An OEM integrator can show compliance to article 
3.1(a) and 3.1(b) for the final product by doing internal 
or external tests and following the Module A (Annex II 
of the RED) assessment procedure. To show com-
pliance against article 3.2 it is possible to reuse the 
assessment of the K-LD7 as long as it is the only ra-
dio module in the final product or if the integrator can 
guarantee that only one radio module is operating at 
the same time. Test reports of the K-LD7 are available 
on request.

The ETSI guide EG 203 367 provides de-
tailed guidance on the application of harmo-
nized standards to multi-radio and combined 
equipment to demonstrate conformity.

RF Exposure Information (MPE)

This device has been tested and meets applicable 
limits for Radio Frequency (RF) exposure. A detailed 
calculation to show compliance to the RED Article 
3.1(a) is available on request.

Simplified DoC Statement

Hereby, RFbeam Microwave GmbH declares that the 
radio equipment type K-LD7 is in compliance with 
Directive 2014/53/EU. The declaration of conformity 
may be consulted at www.rfbeam.ch.
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OUTL INE  D IMENS IONS

ORDER INFORMAT ION
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Figure 20: Outline dimensions in millimetre

The ordering number consists of different parts with 
the structure below

Ordering number Description

K-LD7-RFB-00H-01 Standard K-LD7 with default configuration, without PC software

K-LD7-EVAL-RFB-01H Standard K-LD7 evaluation kit with powerful PC software

Table 16: Available ordering numbers

Product

= K-LD7

Customer

= RFB
for standard 
products

HW variant

= 00
for standard variant

Supply

= H
for 3.3 V … 5 V version

Figure 21: Ordering number structure

SW variant

= 01
for standard 
variant

– – –

REV IS ION  H ISTORY
09 / 2019 – Revision A: – Initial Version 
12 / 2020 – Revision B: �– Added integrators information 

– Added command examples

It is possible to order K-LD7 sensors with pre-
programed custom settings. Contact RFbeam 
for more information.

RFbeam does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and RFbeam reserves the right at any time 
without notice to change said circuitry and specifications.


