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1. Product Overview

FCW-4T4R V10 is a high-performance 77 GHz mmWave anti-collision radar sensor. It adopts a 4-
transmit / 4-receive (4T4R) MIMO antenna architecture that virtually forms 16 receive channels,
greatly improving angular measurement accuracy and target resolution. Operating in the 77-79 GHz
ISM band, it transmits and receives high-frequency microwaves to accurately detect the distance,
angle, and velocity of targets ahead such as vehicles, pedestrians, e-bikes, and motorcycles.

The sensor provides a maximum detection range of 150 m, a 130° horizontal field of view (@-3 dB),
and tracks up to 64 targets simultaneously, with real-time data output over RS232 and support for
secondary development. It is widely used in trucks, mining trucks, forklifts, engineering vehicles, and
various industrial / vehicular scenarios requiring forward or rear collision protection.

It supports 8-24 V wide-range power input, consumes less than 0.8 W, operates from -20 to +85 °C,
and has passed high/low-temperature and RoHS reliability certifications, delivering industrial-grade
stability and durability.

1.2 Core Features

e A4T4R MIMO architecture — 4T4R antenna with 16 virtual receive channels; angular resolution
far superior to conventional 1T4R.

e Ultra-wide horizontal FOV — 130° @-3 dB wide horizontal coverage of the area ahead, no
mechanical rotation required.

e 150 m long-range detection — up to 150 m for large vehicle targets, providing ample warning
time.

e 64-target tracking — DSP multi-target processing tracks up to 64 independent targets without
confusion or loss.

e Wide voltage input — 8-24 V wide-range input, compatible with 12 V / 24 V vehicle power
systems, no extra conversion.

e Dual RS232 output — RS232_1 and RS232_2 dual-channel data output for multi-device access or
redundant communication.

e  Multi-target type recognition — distinguishes vehicles, pedestrians, e-bikes, motorcycles, and
bicycles.

e Industrial-grade reliability — passes GB/T 2423 thermal and RoHS 2.0 tests; stable from -20 to
+85 °C.

1.3 Typical Applications

Scenario Benefit

Trucks / heavy-duty trucks Forward collision warning (FCW) and rear collision
warning (RCW) reduce rear-end and reversing
accidents.

Mining vehicles Poor visibility on mine roads; collision-avoidance
protects drivers and ground personnel.

Forklifts / warehouse vehicles Low-speed collision avoidance inside warehouses;
protects racking, personnel, and equipment.

Engineering machinery Rear-view collision-avoidance aid for rollers,
bulldozers, excavators, etc.

Special vehicles (AGV, fire, ambulance) Omnidirectional collision warning for autonomous
and emergency vehicles.

Industrial inspection robots (AMR) Environment perception and safe obstacle avoidance




for autonomous mobile robots.

School buses / coaches Pedestrian detection at the rear-door area when
boarding/alighting, prevents door-opening collisions.
Passenger cars Adaptive following accel/decel, distance keeping,

brake assist, anti-rear-end.

2. System Functions

2.1 Target Detection Capability

The radar continuously scans the space ahead using FMCW. A built-in DSP performs FFT, CFAR
detection, clustering, and tracking filtering, finally outputting each target's accurate position (range +
azimuth) and motion state (velocity).

Parameter Specification

Working principle FMCW (Frequency-Modulated Continuous Wave)

Frequency 77-79 GHz (ISM band, no frequency license
required)

Antenna architecture AT4R MIMO, 16 virtual receive channels

Horizontal FOV 130° (@-3 dB beam width)

Vertical FOV 30° (@-3 dB beam width)

Max detection range 150 m (large vehicle targets)

Min detection range =0.3m

Range accuracy 0.2 m

Speed accuracy +1.5 km/h

Max relative speed 150 km/h

Simultaneous tracked targets 64

Data update rate 10 Hz (100 ms cycle)

Target type recognition Vehicle, pedestrian, e-bike, motorcycle, bicycle

2.2 Multi-Target Classification & Tracking

Function Description

Target grouping 3D clustering by range/speed/angle; points of the
same target normalized, different targets separated.

Target ID maintenance Unique ID per tracked target, continuous cross-
frame tracking, stable ID.

Threat assessment Sorted by TTC (time-to-collision); most dangerous
target reported first.

Stationary targets Detects parked vehicles; output of stationary targets
is configurable.

False-target suppression Filters curbs, ground clutter, and metal guardrails to
reduce false alarms.

2.3 Data Output Protocol (R$232)

Parameter Description

Interface type RS232 (TTL level)
RS232_1 pins P3 (RX2) / P4 (TX2)
RS232_2 pins P6 (RX1) / P7 (TX1)




Baud rate

115200 bps (default) / configurable

Data format

8 data bits, no parity, 1 stop bit (8N1)

Output period

100 ms (10 Hz)

Output content Target ID / range / speed / azimuth / type / radar
status
Configuration Host sends configuration frames via serial tool to

adjust output rate, sensitivity, etc.

2.4 Pin Definition

Pin Definition Description

P1 VIN Power + (8—-24 V DC)

P2 GND Power ground

P3 RX2 RS232 serial 2 RX (to host TX)
P4 TX2 RS232 serial 2 TX (to host RX)
P5 GND Power ground

P6 RX1 RS232 serial 1 RX (to host TX)
P7 TX1 RS232 serial 1 TX (to host RX)
P8 GND Power ground

Others Reserved Reserved — do not connect

2.5 Toyota Vehicle Adaptation & OEM Communication
FCW-4T4R V10 uses 77 GHz mmWave with CAN / RS232 dual-interface output and is specifically
adapted for the full Toyota model range. It plugs into the OEM CAN bus and ECU for adaptive cruise

(ACC) and autonomous emergency braking (AEB) without modifying the vehicle's control structure.

Suitable for all Toyota models (Camry, Avalon, Corolla, Levin, Highlander, RAV4, Crown, Vellfire,
Prado, Sienna, bZ4X, Mirai, etc.). Mounted above the license plate or inside the front bumper center,
it reports target range, relative speed, and azimuth to the OEM ECU, which makes the braking

decision.

e ACC adaptive cruise — automatically maintains following distance, follows lead-vehicle

accel/decel, auto-stops when the lead vehicle stops.
e AEB brake assist — when an obstacle is < 30 m ahead with collision risk, reports TTC to the ECU;

OEM AEB engages.

e FCW forward warning — graded alert within 150 m, warns the driver 2.7 s in advance.

e Pedestrian / two-wheeler protection — recognizes pedestrians, e-bikes, and motorcycles

crossing in urban scenarios.

e TJA traffic-jam assist — auto following, start, and stop in low-speed congestion, reducing driver

fatigue.

Parameter Description

CAN ID O0x18FFAA1O (target list) / Ox18FFAA20 (radar
status) / Ox18FFAA3O0 (fault codes)
Baud rate 500 kbps (matches Toyota OEM CAN)

Transmission period

100 ms (10 Hz)

Targets per frame

Up to 8 (remaining targets sent across multiple
frames)

Data fields

Target ID, range (m), relative speed (km/h), azimuth
(°), target type, confidence




Byte order Intel little-endian

Checksum CRC-16 / in-frame CAN CRC

Handshake ECU sends Ox18FFAAQO0 heartbeat after power-on;
radar replies Ox18FFAA21 within 200 ms

3. Specifications

3.1 RF Parameters

Parameter Specification

Frequency band 77-79 GHz (ISM)
Modulation FMCW

Antenna PCB microstrip, 4TAR MIMO
Horizontal beam width 130° (@-3 dB)

Vertical beam width 30° (@-3 dB)

3.2 Detection Performance

Parameter Specification

Max detection range 150 m (vehicle targets)
Range accuracy 0.2 m

Max relative speed 150 km/h

Speed accuracy +1.5 km/h
Simultaneous tracked targets 64

Data update rate 10 Hz (100 ms)

3.3 Electrical Parameters

Parameter Specification

Operating voltage 8-24 V DC (compatible with 12 V / 24 V systems)
Operating current 60—80 mA (@12 V typical)

Power consumption <0.8W

Allowable ripple 0-60 mV

Data interface RS232 (TTL), dual independent outputs

3.4 Environment & Reliability

Parameter Specification

Operating temperature -20°C~ 485 °C

High-temp test +60 °C x12 h; +70 °C x4 h; +80 °C x4 h; +85 °C x12 h
— normal operation

Low-temp test -36 °C x4 h — normal operation

RoHS Compliant with RoHS 2.0

ESD Electrostatic-sensitive device (ESDS); ESD protection
required throughout

Reference standard GB/T 2423 environmental test series




3.5 Mechanical Parameters

Parameter Specification

Mounting Front (or rear) centerline, antenna facing outward
Recommended height 0.5-0.8 m above ground

Orientation Antenna facing target direction, pitch = 0° (level)
Cable interface 8-pin harness (power x3 / R$232 x4 / reserved)

4. Accessories

No. Item Qty Remark

01 FCW-4T4R V10 radar 1 Core component
sensor host

02 8-pin power/data 1(1.5m) Standard
composite harness

03 Mounting bracket (with 1set Standard
M4 screws)

04 Waterproof rubber 2 Standard
gaskets

05 RS232-to-USB debug 1 Optional
cable

06 PC debugging software 1 Optional (config tool +
(USB disk) protocol docs)

07 Certificate / manual 1 each Standard

5. Installation Guide

5.1 Mounting Position Requirements

Requirement
Mounting height

Parameter / suggestion
0.5-0.8 m (above ground)

Note
Too high/low affects near-ground
target recognition

Horizontal alighment

Deviation < £3°

Large deviation increases azimuth
error

Pitch angle

Level forward (0°), max down-tilt
5o

Excessive tilt increases ground
clutter

Mounting surface

Rigid, vibration-free metal bracket

Avoid resonant floating structures

Front cover material

Special RF-transparent plastic
(non-metal, non-carbon)

Confirm transparency for
PVC/nylon/polyester

Clearance

2—4 mm clearance in front of
antenna

No stiffeners/trim inside the front
cover

5.2 Installation Steps

e 1. Turn off vehicle power and ensure the whole vehicle is de-energized before installation.
e 2. Fix the radar on the bracket with M4 screws (torque 0.8—1.0 N-m); confirm the 'PFRONT M
arrow points to the vehicle front.




3. Connect the 8-pin harness per pin definition: P1(VIN) to +12/+24 V, P2/P5/P8(GND) to
negative/chassis, P3/P4(RX2/TX2) to host serial 2, P6/P7(RX1/TX1) to host serial 1. Do not
connect reserved pins.

4, After verifying polarity, re-energize. Status LED: green steady = normal; red or no response =
check power/wiring.

5. Static calibration in open area: place calibration targets (standard car) at 10 m, 20 m, 50 m
ahead; confirm reported range error < 0.5 m.

6. Dynamic verification: drive at 2060 km/h and confirm targets at 30 m, 80 m, 150 m are
correctly identified with correct range/speed and no persistent false alarms.

6. Safety Notes

Never exceed voltage limits: > 24 V causes permanent circuit damage; < 8 V causes startup/runtime
faults. Use a stable vehicle power supply with ripple < 60 mV.

Always de-energize before connecting/disconnecting the harness. Observe polarity (P1 +, P2/P5/P8 -);
reverse connection damages the circuit.

ESD protection: the radar chip is ESD-sensitive. Wear an anti-static wrist strap and work on an ESD-
safe bench; never touch the antenna or pins with bare hands.

The front cover must be RF-transparent: no metal or metal coating, no conductive (carbon-
containing) plastic, or the radar signal will be severely attenuated.

The radar provides assisted collision warning only; the driver retains final responsibility. Do not rely
on alarms as the sole braking basis.

Do not disassemble the housing or modify internal circuits; this voids the warranty and may cause
non-compliant RF emission.
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Figure 1 — original illustration from the Chinese manual (replace/remove as needed)

Figure 2 — original illustration from the Chinese manual (replace/remove as needed)

Figure 3 — original illustration from the Chinese manual (replace/remove as needed)



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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