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1. Product Overview

This product is a 24 GHz mmWave forward collision warning (FCW) and AEB-assist radar developed
for motorcycles, tricycles, and low-speed EVs. Using FMCW, it detects obstacles, pedestrians,
vehicles, and two-wheelers up to 30 m ahead in real time, reporting target distance, relative speed,
and azimuth to the OEM controller (ECU). The ECU then triggers alarms, warning sounds, tail-light
flashing, or active braking per its safety strategy — significantly reducing front-collision risk,
especially in sudden scenarios such as children/elderly crossing or temporary stops.

The integrated compact design weighs < 90 g and mounts flexibly on the front fork, steering tube, or
inside the front bumper via a dedicated bracket. It has passed EMC, vibration, IP67 waterproof, and
-40~+85 °C automotive-environment reliability tests, and works in rain, snow, fog, night, and strong-
light all-weather conditions.

1.1 Core Features

Parameter Specification

24 GHz FMCW International ISM band (24.00-24.25 GHz); no
frequency license required

Max detection range 30 m (vehicle/pedestrian targets with RCS > 10
dBsm)

Range accuracy +0.1 m; 0.2 m range resolution

Speed range +30 m/s; identifies approaching and receding targets

Horizontal FOV +20° (40° total), covers the motorcycle's forward
main view

Vertical coverage +10°, adapts to mounting height / pitch

Multi-target tracking Up to 8 targets in parallel; outputs the nearest threat

Communication RS485 + 10; compatible with mainstream
motorcycle/tricycle ECU protocols

Response time < 50 ms end-to-end (acquisition to CAN message
output)

Operating voltage 9-16 V DC (compatible with 12 V battery systems)

Power consumption < 1.2 W (typical)

Ingress protection IP67; withstands short immersion and high-pressure
washing

Operating temperature -40 ~ +85 °C

Dimensions 35 x 35 x 18 mm (with housing)

Weight <90 g (excluding harness & bracket)

1.2 Typical Applications

No. Scenario Benefit

01 Urban commuting Follow-too-close, rear-end
warning, anti-rear-end at signals

02 Rural riding Oncoming-vehicle recognition,
curve blind-zone assist

03 Cargo tricycles Forward collision remedy when
load blocks rear view

04 Delivery riders Anti-rear-end in frequent stop/go
and lane-change scenes

05 Elderly mobility scooters Forward warning compensates for
slower reaction

06 Scenic/patrol shuttles Low-speed mixed




pedestrian/vehicle avoidance
Operation in dust, rain, fog, night
Safety backstop when young
riders under-react

07 Mine/site tricycles
08 Child companion bikes

2. System Functions

2.1 Detection

Parameter Specification

Working principle

FMCW

Waveform Triangle / sawtooth (configurable)
Bandwidth 200 MHz (high-precision) / 100 MHz (long-range)
Range 0.2—-30 m (configurable)

Range resolution

0.2 m (200 MHz)

Range accuracy

+0.1m

Speed range

-30 ~ +30 m/s (receding +, approaching -)

Speed resolution 0.25m/s

Speed accuracy +0.1 m/s
Azimuth range +20° (horizontal)
Azimuth accuracy +0.5°

Elevation range +10°

Tracked targets

< 8 (after clustering)

Refresh rate

20 Hz (typ.) / 50 Hz (optional)

Max detection

Car (RCS=30) 230 m; adult (RCS=10) 218 m;

child/elder (RCS=3) 210 m

2.2 Target Recognition & Classification

Target type Typical RCS

Recognition range

Strategy

Vehicle 20-40 dBsm 230m Far warning + mid-
distance active braking

Two/three-wheeler 10-20 dBsm >20m Mid warning + near
active braking

Adult pedestrian 5-15 dBsm >18m Mid/near high-sensitivity
warning

Child/elder 0-8 dBsm >210m Near high-sensitivity
warning + active braking

Other obstacle _ Depends on RCS Basic warning

2.3 Graded Warning Mechanism

Level Trigger distance Condition Suggested ECU response
(example)

Level 1 — far attention 20-30m Moving/stationary Dashboard indicator
target ahead steady (yellow)

Level 2 — mid warning 10-20m Target distance steadily Buzzer short beeps +
decreasing indicator blink

Level 3 — near danger 5-10m Distance < 10 m and Urgent buzzer + red
approach speed > 1 m/s warning




Level 4 — emergency <5m TTIC<15s Trigger active braking
(requires ECU closed-
loop)

2.4 Data Output

Protocol RS485 + 10

Message period 50 ms (default) / 20 ms optional

Output content Nearest N targets: range / relative speed / azimuth /

RCS / warning level / radar status

Target ID range 0x18FFAAQO ~ 0x18FFAAOQ7 (customizable)

Fault-code ID 0x18FFAA10 (radar fault / lost / self-check fail)

Heartbeat ID 0x18FFAA20 (50 ms period, indicates online)

2.5 ECU Integration (Core Technology)

Communication between the radar and the OEM ECU is the key link. @ Hardware: connect radar
485, 10, +12 V, GND to the ECU bus and power via a 4-core shielded cable. @ Protocol: default
simplified SAE J1939 family; if the OEM ECU uses CANopen, UDS, or a private protocol, our
engineering team can customize adaptation from the customer's DBC/protocol docs, typically
completed in 5-10 working days. @ Flow: radar self-check within 500 ms of power-on; sends
heartbeat 0x18FFAA20 every 50 ms; periodically uploads target frames Ox18FFAAO00~07; ECU parses
and decides; ECU drives indicator/buzzer/vibration/brake; radar reports faults via Ox18FFAA10. @
Latency: end-to-end < 50 ms from echo acquisition to message output, giving the ECU enough time
to trigger active braking in near emergencies.

3. Specifications

3.1 RF Parameters

Parameter Specification

Frequency 24.00-24.25 GHz (ISM)

Modulation FMCW

Bandwidth 100 / 200 MHz configurable

Tx power (EIRP) < 20 dBm (per national radio regulations)
Antenna Microstrip patch array, 2Tx/4Rx MIMO
Beam width Azimuth +20° / Elevation +10° (3 dB)

3.2 Detection Performance

Parameter Specification

Max range 30 m (vehicle)
Min range 0.2m

Range resolution 0.2m

Range accuracy 0.1 m

Speed range +30 m/s
Speed resolution 0.25 m/s
Azimuth range +20°




Azimuth accuracy

+0.5°

Tracked targets

<8

Refresh rate

20 Hz (default) / 50 Hz (optional)

3.3 Electrical Parameters

Parameter
Operating voltage

Specification
9-16 V DC (compatible with 12 V battery)

Power consumption

<1.2 W (typical)

Startup current

<200 mA

Standby current

< 5 mA (after ACC off)

Communication

CAN 2.0B (500 kbps)

3.4 Environment & Reliability

Parameter Specification
Operating temperature -40 ~ +85 °C
Storage temperature -45 ~ +90 °C

Ingress protection

IP67 (dust + short immersion)

Vibration 10-500 Hz, 5 g tri-axial (1ISO 16750-3)
Shock 50 g / 11 ms half-sine pulse (6 axes)
EMC GB/T 17619 / EN 55025 / EN 61000 series
Salt spray 96 h neutral salt-spray test
MTBF > 50,000 h

3.5 Mechanical Parameters
Parameter Specification
Dimensions 35 x 35 x 18 mm (with housing)
Weight < 90 g (excluding harness)
Housing Aluminum alloy + engineering plastic (PA66+GF30)
Mounting 2 x M4 screws / dedicated bracket clip
Harness length Standard 1.5 m (custom 0.5-5 m)
Connector 4-pin waterproof (equiv. TE 1-967402-1)

4. Accessories

No. Item Qty Remark
01 1

24G-FCW radar host Core component

02 Power/CAN composite 1 Standard
harness (1.5 m)

03 Mounting bracket (with 1set Standard
clamp/screws)

04 M4 x 12 stainless hex 4 Standard
socket screws

05 Waterproof rubber 2 Standard
gaskets




5. Installation

5.1 Recommended Positions

Position Height / note Rating

A: front-fork center 0.5-0.7 m, level with dash T

B: inside front bumper 0.3-0.4 m, near front wheel; less .
splash

C: above headlight 0.8-1.0 m, above dash; easy ok k
wiring, clean look

D: windshield/mirror bracket 0.7-1.0 m; needs custom bracket, |

avoid blocking lights

5.2 Installation Steps

e Step 1: disconnect the battery negative (wait ~30 s) to ensure the whole vehicle is de-energized

before work.

e Step 2: fix the bracket at the chosen position (e.g., front-fork center) with M4 screws; keep the

bracket base level (use a spirit level).

e Step 3: clip the radar into the bracket; the 'MFRONTM arrow must point exactly forward, error <

12°

e Step 4: connect the 4-pin waterproof connector: red = +12 V, black = GND, yellow = CAN_H, blue

= CAN_L. Tighten and wrap with waterproof tape.

e Step 5: connect to the OEM ECU via the original vehicle harness pass-through.

e Step 6: reconnect the battery negative; power on. LED should be steady (green = normal, red =
fault). Use an analyzer (e.g., PCAN-View) to confirm heartbeat Ox18FFAA20 at 50 ms.
e Step 7: on-road calibration: test at 20 / 40 km/h on an open straight; recorded range error vs

actual should be within 0.5 m. Adjust angle/zero via the host software if needed.

5.3 Harness Definition

Wire color Definition Connection

Red +12 V power Battery + or after key ACC

Black GND Battery - or reliable chassis
ground

Yellow Signal 1 To ECU

Blue Signal 2 To ECU

6. Safety Notes

e Alignment: arrow direction error < +2°; otherwise range/azimuth accuracy drops, causing early/late

warnings.

e Avoid blocking the antenna face: no license plate, lights, bumper, or metal bracket within the forward

+20° cone; blockage creates blind zones or missed alarms.

e Regularly check the 4-pin waterproof connector every 6 months or after each wash; replace if

oxidation/corrosion is found.




e Do not disassemble the housing: the internal 24 GHz RF circuit is sensitive to ESD and mechanical
stress; disassembly voids warranty and may affect emission safety.

e Keep =20 cm from strong EMI sources (ignition coil, motor driver, CAN transceiver); use shielded
cable and ferrite beads if needed.

e Active braking is an assist only: the driver retains full responsibility for observation and control; do
not rely solely on the system.

e In extreme weather (heavy rain/snow/sandstorm), effective range may shorten 30-50%; this is
normal physics.

e  Protocol integration and ECU software development must be done by engineers with automotive-
electronics experience; we provide technical support.

Figures / lllustrations

Contact
Shenzhen Launston Technology Co., Ltd. — mmWave radar modules since 2012.

Email: launston@Ilaunstontech.com

Note: Figures are reproduced from the original Chinese manual. Replace or remove as needed before
publication.
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