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ICLEGEND MICRO

ICLEGEND MICRO is committed to developing high-performance wireless SoC and making RF technology
smart. Our products and technologies cover broad wireless applications such as millimeter wave sensors,
next generation mobile communication, satellite internet, etc.

The team of the company consists of senior technical and management experts, with rich experience of
globe leading IC technology R&D, management, and entrepreneurship, and accelerates the high-end RFIC
product development.

Upholding the principle of technological innovation as core value, the company develops revolutionary chip
and micro-system products, grants smart devices with wireless perception, cognition, and communication
abilities, and makes every effort to promote wireless technology breakthrough in high-end applications with
the integration of system-on-chip, modules, software, and algorithms, etc.
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5 ITIR 1T2R nTnR

24 GHz 24 GHz MIMO 60GHz MIMO )

Mﬂ 24 GHz 60GHz [WW\
77GHz

S3 series 2acHz  Sb series 24acHz ST series 2acHz ST series soGHz

A T

Lightweight and Flexible and Extreme Ultra-high
Easy to use practical performance precision
1TIR 1TnR nTnR nTnR

* Intelligent Space » Positioning and « Long-range detection * Precise Space
Management Tracking « Multi-target tracking Management

* Human Presence * Body sensing * 4D imaging » Gesture Recognition
Detection « Space division « Large-scale space * Fall Detection

* Range Measurement » High-accuracy, wide management

» Gesture Recognition coverage
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ICL111A

24GHz 1T1IR mmWave AIP Sensor SoC

The ICL111A stands as an unique advantageous 24 GHz mmWave AIP sensor SoC with patent protected AIP
antenna design and pA-level ultra-low power consumption. This chip presents a fully integrated mmWave sensing
solution, consisting of mmWave antenna, full transceiver and signal processing system. ICL111A requires fewer
external peripherals, brings much smaller size of sensor modules, provides more convenience for design and

production, has better environmental adaptability.

Key Parameters cLi1A

Channel 1TIR

Typical Operation 24 - 24.95 GHz
Frequency

Modulation Bandwidth 250 MHz

Max TX E.l.R.P 9 dBm

effective isotropic radiated power

Beam width 90° @-3dB | 120° @-6 dB

FMCW Ramp Rate Max. 20 MHz/us

0.045% @250 MHz
FCC/CE compliant

10 dB

Frequency Error

E.LLN.F.

effective isotropic noise figure

PLL Phase Noise -97 dBc @1 MHz

ADC 2.5 MHz/16 bit

DSP Super-Resolution/
Filter/CFAR Detection etc.

Interface I2C/SPI/UART

Operating Voltage 3.0-3.6V

Average Current 55 uA @0.3% duty cycle

Power control precision (Minimum) 0.5 dB

High-precision TX Power

Control/Detection Support

55x5.5 mm, FCCSP

— W
el

Package

Smart Application Screen wakeup

Space management

Smaller sensor module size: the sensor module
can be as narrow as 6mm, enabling integration into
various compact spaces.

Convenient for design and production: no
antenna development or high frequency board
processing is required, which significantly shortens
time to market.

Good for mass production: no mass production
experience of mmWave modules is required, which
enables the rapid mass production.

Supper low power consumption: capable of pA-

laval hattean/-nnwearad nnaratinn
DCDC_SW V1P

Power

LDO

Detect
pcoc
X
o o< e e oo
Power Management
Temperature Pattern o=
| Goramr {ow] T2

r
Digital Logic
L < 9 DSP Data Output
(ST s [ | o
Rx & Qoc] s roser | cnp

'<::> uART [ Configuration

ICL111A Block Diagram

XenD101HS

XenD103HS
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Human machine interaction
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ICL1112

24GHz 1T1R mmWave Sensor SoC

The ICL1112 stands as an industry-leading pA-level 24 GHz mmWave sensor SoC, boasting an impressive
combination of ultra-low power consumption (a mere 55 pA in a typical working scenario) and remarkable long-
range detection capability (extending beyond 150 meters). This chip presents a fully integrated mmWave
sensing solution, with all transceiver and signal processing paths consolidated onto a single, robust CMOS chip.
With fewer external peripherals and enhanced user-friendliness, it ushers in a new era of convenience. The
latest enhancements not only cater to battery-powered applications but also empower extended-range
monitoring in consumer scenarios. This innovative solution offers an ideal fit for a wide spectrum of sensor
applications, facilitating the detection of human movement and even life presence. The ICL1112 is set to
redefine sensor technology.

RF Channel 1T1R Single-chip SoC solution, with integration of 1 Tx,
Operating Frequency Range 24 ~ 25 GHz 1 Rx, ADC, PLL, DSP, PMIC. Powerful on-chip
Max. TX Output Power 12 dBm aIgonthmg such as §uper-reso|utlpn, flltenng and
CFAR object detection for real-time detection of

FMCW Ramp Rate Max. 20 MHz/ps target's distance and velocity.
0.045% @250 MHz Capable of pA-level battery-powered operation

Frequency Modulation Error with the integration of power management and

multiple low-power mode and suitable for ultra-low
RX Noise Figure 10 dB power consumption AloT applications.

FCC/CE compliant

Extremely low-frequency modulation error, large
dynamic range and excellent RF performance.
ADC 2 5 MHz/16 bit Capable of high precision and wide range
detection, suitable for human presence detection.

PLL Phase Noise -97 dBc @1 MHz

DSP Super-Resolution/Filter/

CFAR Detection etc. DODGSW _V.TY.RVAV.P
Power
CFAR Su pport \L Detector beDe Do
T
Interface 12C/SPI/UART <— <
Supply Voltage 3.0~36V
Average Current o Generatr [ ose| |25
: 55 pA @0.3% duty cycle
Consumption WA @ yey |
High-precision TX Power Support . | PR L] e [ pspomeros
i RX ra < ADCH—>
Control/Detection > () e [ rmal ] e —1 o
Temperature QFN32/4 mm x 4 mm o R[] Contaurten
ICL1112 SoC block diagram
— ?&zm}_\: {?—o - / LSLA LA /
(;//) | , ) ﬁ’
N\ N / AT J /
S ‘ /() c—é £ g :
Vo | J
J JL ;\ ' D /l
4 H ' \l ! \
Low Energy Smart Homes Human Presence Sensor Distance and Velocity Detection
Devices and Smart Lock Smart Appliances Radar for Two-wheelers

SoC | S3 Series



ICL1122

24GHz 1T2R mmWave Sensor SoC

The ICL1122 represents a cutting-edge pA-level 24 GHz mmWave sensor SoC, ushering in the next generation
of sensor technology. This remarkable SoC boasts several outstanding features, including ultra-low power
consumption (typically operating at a mere 70uA), exceptional positioning and detection capabilities across
extended ranges and vast areas. The SoC seamlessly integrates the full functionality of a robust sensor into a
single CMOS chip, encompassing everything from the mmWave transceiver to baseband signal processing.
Moreover, its limitless cascading functionality allows for the unlimited expansion of sensing arrays, with other
ICL1122s providing support. With fewer external peripherals and enhanced user-friendliness, this chip heralds a
new era of convenience. These latest enhancements cater not only to battery-powered applications but also
empower extended-area monitoring and positioning in various consumer scenarios. This innovative solution is
ideally suited for a wide range of sensor applications, including multiple indoor object tracking and traffic vehicle

pedestrian monitoring.

Key Parameters

RF Channel

Operating Frequency Range
Max. TX Output Power
FMCW Ramp Rate

Frequency Modulation Error

RX Noise Figure
PLL Phase Noise
ADC

DSP

CFAR
Interface
Supply Voltage

Average Current
Consumption

High-precision TX Power
Control/Detection

Temperature

Multi-persons Tracking Detection
Smart Appliances

ICL1122

1T2R
24 ~ 25 GHz
12 dBm

Max. 20 MHz/us

0.045% @250 MHz,
FCC/CE compliant

10 dB
-97 dBc @1 MHz
2.5 MHz/16 bit

Super-Resolution/Filter/
CFAR Detection etc.

Support
I2C/SPI/UART
3.0~3.6V

70 uA @0.3% duty cycle

Support

QFN32/4 mm x 4 mm

RX1

(X
L slSes e

Features

Single chip SoC solution, with integration of 1 Tx, 2
Rx, ADC, PLL, DSP, PMIC. Powerful on-chip
algorithms such as super-resolution, filtering and
CFAR object detection for real-time detection of
multiple target distances, velocities, and angles.

Extremely low frequency modulation error, large
dynamic range, capable of detecting both far and
near targets. Excellent RF performance, combined
with multiple-chip cascading capability, enables
high-precision multiple target localization over 150
meters.

Capable of pA-level battery-powered operation
with the integration of power management and
multiple low-power mode.

LOBUF_IN  LOBUF_OUT DCDC_SW VTV RV AV.D

A
Power
o] o
DCDC LDO
X L
<«

Power Management
SC

Temperature Pattem
Sensor Generator

L SYNC_IN

Digital Logic
¢ ¢ ¢ SYNC_OUT

e e
o]
DSP

oRaw Data Output

S DSP Data Output/
DS RAW Data Output

) Chip
Configuration

ICL1122 SoC block dlagram

Human Position Perception
Smart Home

5 —

Long-range Distance and Velocity Detection
Intelligent Transportation

SoC | S5 Series



SS5KM312CL EEN

S5 series | mmWave Sensor

SoC

S5KM312CL is an 1T2R mmWave sensor SoC features high-performance mmWave DSP, ultra-high detection
precision satisfying requirements of various AloT applications, and over 4 GHz sweeping bandwidth providing
centimeter level high resolution. SSKM312CL supports cascading applications, presenting supreme performance

In compact size.

Channels
Frequency
Bandwidth
Cascade

TX Max. power”
(including ADC)

RX noise figure
(RF/BB/ADC)
Adjustable receive gain
PLL phase noise
@ 1mhz offset

ADC Sample Rate
ADC Precision
Interface
Operating voltage
Operating current
Package
Temperature

*The power consumption is
with all circuits on.

LOBUF_IN

g} <ghes

LOBUF_OUT

1T2R
225~27.5GHz
4 GHz

Support
12 dBm
10.5dB
15~31 dB

-97 dBc @ 1 MHz

2.5 MSPS
16 bits
[IC/SPI/UART
3.0~3.6V
78 mA
4 mm x4 mm QFN
-40°C~85°C
measured @ 50% chirp duty cycle

DCDC_SW V_T,V_R,V_A,V_D

f

RX1 w .“ 78
RX2 w ':‘ e

B12) (313

A DCDC LDOs
Power Management
PLL g
Temperature
Pattern Sensor N
Generator lo—T
o SYNCL_IN
Digital Logic |————oSYNC_OUT

——={ GPIO [oRaw Data Output
DSP Processed Data
Accelerator SPI/UART Output

12C/SPI/ | Chip

K—]

UART Configuration

S5KM312CL SoC block diagram

Features

Two integrated Rx channels for 2D positioning

Wide 4 GHz FMCW bandwidth for high resolution
applications

Capable of multiple-chip cascading to expand the
number of channels

Compact CMOS design with PLL, TRX and ADC
integrated on chip

On-chip DSP accelerator, minimalizing off-chip
processing resource

Built-in power management module, supporting
3.3 V single power supply

Peripheral interfaces including 12C, SPI, UART, etc.

Trajectory Tracking
Smart Toilet

Human Positioning
Smart Home

\

Space Patrtition
Smart Business

Collision Avoidance
Drones & Robots

SoC | S5 Series
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Human Presence Detection
Xen D 10 1 Series mmwave Sensor

11m motion/micro-motion On-chip antenna, Enhanced Durabilit Highly resistant
g g & 6m stationary detection y nteg fast design & production y Wide temp range
L uiva-conpact size_JFHARMNICRANAR costefieaive perf 2t mass product
Sl Y Ultra-small form factors OStEifective cost-effective performance Csaibithasstidbisgas? fast mass production
Stationary/lying/sleeping Easy Deployment Auto parameters, fast Integrated features
human presence scenario adaptation ready to use

XenD101HW &

Specifications xenD101H xenD101HS ™
Top-mounted Stationary Lying 10 m Stationary Lying 8m Stationary Lying 7m
Projection radius EEEEEEEEEE EEEEEEEE EEEEEEE

@ height 2.7 m
Pl

Micro-motion/Motion 16 m

Micro-motion/Motion 12 m

Micro-motion/Motion 9 m

;7 ANEEEEEEEEEEEEEE L] L]
Wall-mounted Stationary Lying 6m Stationary Lying 3.5m Stationary Lying 4m
Detection Range EEEE - mE
@ height 1.5 m
ey Z _mw Micro-motion/Motion 11.5 m Micro-motion/Motion 7 m Micro-motion/Motion 7.5 m
’ ( > - O B B - O
=

height 1.m

Hardware Size 20 mm x 20 mm 12 mm x 12 mm

Sensor SoC S1 Series 1T1R ICL111A (AT1R AiP)
Operating Current 50 mA 42 mA

Operating Voltage 3.3V

Detection Angle +60°

Operating 24~24.25 GHz, SRRC/FCC/CE compliant

Frequency

IAP Function Supports serial port upgrades

Interface UART, GPIO

Note: The detection range is affected by the environment and the user's RCS, so the actual performance is subject to the test results in the application environment.

The XenD101 series features a 1T1IR SoC (optional AiP SoC). Adopting FMCW technology, it integrates human presence sensing
and ranging functions, reliably detecting stationary, reclining and sleeping occupants. Its wide-beam antenna design delivers extensive
coverage, ideal for large spaces such as living rooms, meeting rooms and public areas. Compatible with ceiling and wall mounting, it
supports independent sensitivity adjustment per zone and automatic parameter generation. Suited for Smart Lighting, Home
Appliances, Security and Energy-saving applications, it achieves accurate detection of stationary human presence.

Smart Hotel

Smart Home

Human presence detection
demonstration tool

Smart Lighting Smart Appliances

8 —

Reference Design | D Series



mmWave Sensor

Narrow-Edge Human Presence Detectio
Xen D103 Series J ==

Highly resistant
Wide temp range

: 11m motion/micro-motion : On-chip antenna "
L -R S . . E Int t . ' . Enhanced Durabilit
ORI RANgE SENSIS o stationary detection = R fast design & production v

: 35X 7mm |23 x 6 mm : Efficient algorithms : User-friendly tools,
Ultra-Compact Size Cost-Effective : Mass Production Ready .
Ultra-narrow bezel cost-effective performance fast mass production
Stationary/lying/sleeping @SNSHCISNIIMSSSEN Auto parameters, fast Integrated features
human presence scenario adaptation ready to use

58 103Ha

Specifications XenD103H\\ EEHEN XenD103H [ESET 103Hb  XenD103HS NS
Top-mounted Stationary Lying 10m Stationary Lying 7m

Projection radius EEEEEEEEEE [ L [ [ [ ][]

@ height 2.7 m

7'\
ax | \\
%

Micro-motion/Motion 16 m Micro-motion/Motion 10 m
IEEEEEEEEEENEEEE EEEEEEEEEE

Wall-mounted Stationary Lying 6m Stationary Lying 4.5m
D@etheecigﬁ? fsar:f]’e EEEE. -

Micro-motion/Motion 11.5 m Micro-motion/Motion 8.5 m Micro-motion/Motion 6.8 m

[ N B B B R AN N L] ]
Hardware Size 35mmx 7 mm 23 mm x 6 mm
Sensor SoC S1 Series 1T1R ICL111A (AT1R AiP)
Operating Current 50 mA 42 mA
Operating Voltage 3.3V
Detection Angle +60°
Operating Frequency 24~24.25 GHz, SRRC/FCC/CE compliant
IAP Eunction Supports serial port upgrades
Interface UART, GPIO

Note: The detection range is affected by the environment and the user's RCS, so the actual performance is subject to the test results in the application environment.

The XenD103 series features a 1T1R SoC with optional AiP packaging. Adopting FMCW technology, it integrates human presence
sensing and ranging functions, reliably detecting stationary, reclining and sleeping occupants. The hardware is engineered for easy
embedding within the frames of smart panels, light fixtures and similar devices. Compatible with ceiling and wall mounting, it supports
independent sensitivity adjustment per zone and automatic parameter generation. Seamlessly applicable to hospitality, residential and
office environments, it achieves accurate detection of stationary human presence.

Human presence detection Smart Lighting Smart Appliances Smart Home Smart Hotel
demonstration tool

— Qe Reference Design | D Series



B}
" iclegend

L R T — .
% ﬁg i [n __inside <S¢
. ICLEGEND MICRO -

106 Ultra-Low-Power Human

Xen D Presence Detection
Battery-Powered Human Presence Detection
mmWave Sensor

20 mm

Features

Ultra-Low Power: pA-level current for long battery life  Human Life Detection: Moving, micro-moving, stationary
sitting and stationery lying human status distinguishable

Wider Coverage: Broad detection for stable sensing Flexible Usage: Battery-powered, compact size for easy
within the target zone integration

Effortless Deployment: Auto-generated parameter Worry-free Manufacturing: Easy-to-use supporting
configuration for quick adaptation to diverse scenarios resources for quick mass production

0° 6 - stationary sitting/stationary lying
=== motion/micro-motion
°

Specifications

0 ~ 6 m motion and micro-motion
Detection Range 0 ~ 4 m stationary sitting and lying
detection range configurable

24 ~ 24.25 GHz, FCC/CE/SRRC

Operating Frequency 90° -

compliant
Operating Voltage 33V lllustration of Detection Range
Typical Operating Current 56 pA e s Fowl - o x
i . Vien/Set Param \
Detection Delay Time 250 ms .
Sensor SoC ICL1112 (1T1R SoC) woer
Hardware Size 20mmx20mm a
Detection Angle 60° x 60° :
Range VS Time
Interface UART, GPIO P
In-application programming (IAP prckaie
IAP Function PP Prog 9 (IAP)

" 10-60 0-45 0-30 0-15
USIng UART ;;' YerD106L Save Data D:\work\Xen106\pc\XenD106LTool (v1. 3. 3. 4_20250709_1)-eng\Xer

Note:The detection range is affected by the environment and the user’s RCS, so the actual

performance is subject to the test results in the application environment. Visualization Tool for Ultra-Low Power Human Presence Detection

Powered by ICLEGEND MICRO mmWave sensor SoC ICL1112, together with highly accuracy human presence
detection algorithm, the XenD106L provides the ability of detecting moving/micro moving or stationary sitting /
stationary lying human within reconfigurable detection area and reports the real-time human target position under pA-
level operating current. The ultra-low energy operation can be powered by button batteries over years. It is suitable
for standalone human presence sensor, smart small appliances, and doorbell & door lock alarm system.

Standalone Human Presence Smart Small Appliances Doorbell & Door Lock Human
Sensor Presence Alarm System

Reference Design | D Series
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XenGZOZG Gesture Recognition Control L

o".\
iclegend
inside ~
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Hand Wave Gesture Recognition (2D)
mmWave Sensor

/

The XenG202G is a high-precision 24GHz millimer-wave sensor reference design. It integrates gesture
recognition and human proximity wake-up functions. Based on FMCW (Frequency Modulated Continuous Wave)
technology and target recognition algorithms, it enables proximity wake-up of smart devices and gesture control
functions such as left wave, right wave and tap. It is suitable for applications such as smart screens, smart

lighting, smart home appliances, and smart kitchen and bathroom appliances.

Specifications |

Human Proximity Range 0.2~7m

Hand Gesture Range Waving 1 ~ 20 cm

Human Detection Accuracy + 20 cm
Horizontal FOV (Proximity) 80 °
Azimuth FOV (Proximity) 150 °
24 ~ 24.25 GHz
Operating Frequency SRRC/FCC/CE
compliant
Operating Voltage 3.3V
Average Operating Current 78 mA
Max. Sweep Bandwidth 250 MHz
Max. EIRP 15 dBm
Refresh Cycle 50 ms

Note:The detection range is affected by the environment and the user’s RCS, so the
actual performance is subject to the test results in the application environment.

Hand Gesture Rocogni tion Demo ﬁi A
>
& ) \

M P Gtin a4 o v i
o i Bt Proxinity Range: 200 = S b Bt
e 8 Voo

Haran Body Dist

53

UPRIGHT

Double Click

T[T ¢
@ @ /\ @ =

[I——, The dintanse wi R

bt 110

Left Right it ion zaew 30

Hand Gesture Recognition Demo Gﬁ
A

S ot O Cormtod. B 15200 Sl P 0006 01

Visualization Tool for Hand Gesture Recognition

e, Snste 15

Features

Gesture recognition: Non-contact control, high-
precision gesture recognition, capable of identifying

five gestures: left wave, right wave and tap.

Convenient development: Integrated human
sensing and ranging function, with multi-parameter

configuration available.

Precise ranging: Human ranging accuracy +20 cm,

with adjustable sensing range.

Interference shielding: Outputs distance and speed,
with user-configurable response distance and speed

thresholds for secondary development.

+90°

Q

5
sixe-z

Smart home appliances

Smart screens

— 11

Smart Lighting

Smart kitchen and bathroom

Reference Design | G Series



XenG 1 O 1 G Gesture Recognition Control

e

78 ' iclegend
inside ~
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Hand Wave Gesture Recognition(Counting)
mmWave Sensor

XenG101G is a high-precision 24GHz mmWave sensor reference design, integrating hand wave recognition and
human proximity wake-up functionality. Based on FMCW technology and target recognition algorithms, it accurately
detects hand wave gestures (1~20 cm) and measures human distance (0.2 ~ 4 m). It enables proximity-based
wake-up and gesture control for smart devices, making it ideal for applications such as smart displays, smart home
systems, smart appliances, and smart kitchen and bath products.

Specifications I

Human Proximity Range 0.2~4m Gesture recognition: Non-contact control with high-

Hand Gesture Range Wave 1 ~ 20 cm precision hand wave detection.
Convenient Development: Integrated human sensing

Human Detection Accurac + ) . . .
y *20cm and distance measurement function with multi-

Horizontal FOV 150 ° parameter configuration.
Azimuth FOV 150 ° Accurate Ranging: Human distance measurement ac
24 ~ 24 .95 GHz curacy of £20 cm with configurable sensing range.
Operating Frequency ' _ o . :
SRRC/FCC/CE compliant Interference Shielding: Precisely defined gesture rec
Operating Voltage 33V ognition zone to block out interference beyond the d

Average Operating Current 100 mA esignated area.

Max. EIRP 11 dBm
Refresh Cycle 50 ms

Note:The detection range is affected by the environment and the user’s RCS, so the
actual performance is subject to the test results in the application environment.

.
Move Paran. Config y ™ Human Body Dist Proximity Range: 100 om
e
e s,

cm

Wave Count Gesture Detect Range: 10 om

I z
RX  1x +90°
L J}

N
1)
=
@

Port Ko, COMT
Baudate 11

PN Ver: V0.1
SH. FFFFFFF

OMT opened sucoessfully with baudrate 11

Smart TV Screens Smart Kitchen & Bath
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XenP108Y is a compact high-precision liquid level and position detection sensor reference design developed
based on the ICL S5KM312CL SoC. The sensor utilizes miniaturized narrow-beam antennas, ultra-wideband
FMCW waveforms, along with proprietary radar signal processing and an embedded high-precision liquid level
and position detection algorithm. This combination enables millimeter-level accurate detection of target distances
within a specified area, with real-time reporting of results. With this reference design, users can swiftly develop
compact and high-precision liquid level detection sensing products.

specifications |

Detection range 0.15~10m
Accuracy 0.5 mm
Precision 0.03~0.15mm
Operating Frequency 23 ~ 27 GHz
Operating Voltage 3.0~36V

6 MA (report period: 1 s)
15 mA (report period: 160 ms)
*refer to section 9.5 of UM10036P.

S5KM312CL

Average Current

Sensor SoC

Hardware Size 36 mm x 44 mm

Beam Width £12° (-6 dB, round trip)
Interface UART
IAP Function In-application programming (IAP)

using UART

Note:The detection range is affected by the environment and the user’s RCS, so the
actual performance is subject to the test results in the application environment.

Detection Range

Beam width +12°

Industrial Application
Recommended Installation Tank Level Detection

lllustration

Wide Range, High Precision: The detection precision
within the range of 0.15 to 10 meters is 0.03 ~ 0.15
millimeters.

Energy-efficient and Easy to Adapt: Low operating
current reduces power consumption and heat
generation.

Compact and Easy to Deploy: Small size for
convenient installation.

Flexible and Easy to Develop: Real-time reporting of
results with configurable parameter settings.
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Liquid level and position detection demonstration tool
Real-time display of distance history curves and
detection waveforms

Intelligent Cities
Well Cellar Level
Detection

Hydrological Monitoring
Bridge Tunnel Water
Level Detection

Reference Design | P Series



Xen P2 O 2T Series Muli-Person Trajectory Detection

High-Precision Multi-Person Trajectory mmWave Sensor

Sy

Featuring the ICL1122 mmWave sensor SoC and movement tracking algorithms, it enables real-time detection of
multiple human positions, distinguishes individual movements, and predicts motion trends. With a detection range of up
to 10 meters and 55 mA low power consumption, it supports accurate multi-person separation and consistent movement
tracking updates. Equipped with Al enhanced human sensing, it identifies motion, micromovements, and stationary
presence. Applications include Smart Appliances, Smart Bathrooms, Health & Wellness, and Smart Lighting.

Multitarget Detection: Realtime detection of multiple
human targets

Stable Tracking: High sensitivity trajectory information
of human motion/micromotion

Low Power Consumption: Smart power management
for prolonged, efficient operation

XenP202TS v3

Specifications

XenP202TV v3

Accurate Positioning: Range accuracy of 15 cm,
angle accuracy of 10°

Minimalist Size: Compatible with various product
designs

Compact Design: Flexible horizontal and vertical
mounting for enhanced installation convenience

XenP202TH v3 XenP202TE v3

Development Platform

ARM Cortex M4

Operating Voltage 3.3V S5V

Operating Current 75 mA 50 mA

Installation Methods Horizontally Vertically Horizontally Vertically
Detection Angle ° o o o o o
(azimuth) 120° x 100 140° x 70 140° x 60
Hardware Size 30X 7 mm 15 x 25 mm 34 x 15 mm 15 x40 mm

Operating Frequency
Sensor SoC

Tracked Targets
Detection Range
Response Time
Detection Capability
IAP Function
Interface

Data Refresh Rate

Detection Range

S
A
0° ¥

24 ~ 24.25 GHz, SRRC/FCC/CE compliant
ICL1122 (1T2R)
Up to 3 persons
Up to 10 meters
0.18 seconds

human motion/micromotion/stationary states

Supports serial port upgrades
UART, TTL

16 Hz (maximum)

©
A"
o<y

Note:The detection range is affected by the environment and the user’s RCS, so the actual performance is subject to the test results in the application environment.

Smart Appliances

Smart Bathrooms

Health & Wellness

14 —

Smart Lighting

Visualization tool for multitarget detection
Reference Design | P Series
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XenP 11 2TT Multi-Person Trajectory Detection *%.\?
< ’.“\*\#‘/‘

Wide-Area High-Precision Multi-Person Trajectory

50 mm

mmWave Sensor

Featuring two ICL1122 mmWave sensor SoCs and movement tracking algorithms, it enables real-time detection
of multiple human positions, distinguishes individual movements, and predicts motion trends. In ceiling-mounted
scenarios, it achieves a detection radius of 4 meters for motion and 3 meters for micro-motion. It supports low
power consumption and accurate multi-person separation, it delivers faster response times and smoother target

tracking, effortlessly identifying both motion and micro-motion states.

Smart Bathrooms, Health & Wellness, and Smart Lighting.

Multi target Detection: Real-time detection of up to 5

human targets

Stable Tracking: High sensitivity trajectory information of
human motion/micromotion/stationary sitting.

Accurate Positioning: Range accuracy of 15 cm, angle

accuracy of 5°

Specifications

Development Platform
Operating Voltage
Operating Current
Installation Methods
Hardware Size

Operating Frequency

Sensor SoC
Tracked Targets

Top-mounted
Projection diameter
@ Height 3 m

Response Time
Detection Capability
Interface

Data Refresh Rate

XenP112TT (2T4R)

ARM Cortex M4
5V

200 mA

Ceiling Mounting
23 mm x 50 mm

24 ~ 24.25 GHz,
SRRC/FCC/CE compliant

ICL1122
Up to 5 persons

Human Motion 8 m
Micro-motion 6 m

0.5 sec
Human Motion / Micro-motion
UART, TTL

10 Hz (maximum)

Note:The detection range is affected by the environment and the user’s RCS, so the actual
performance is subject to the test results in the application environment.

Smart Appliances

Smart Bathrooms

15

Applications include Smart Appliances,

Compact & Simplified: Small footprint, easily
adaptable to various product aesthetics.

Compact Design: Flexible mounting for
enhanced installation convenience

4, XenP112TT 2T4R Ceiling Mounted Multi-Target Tracking (V1.0.0)

Save Live Data @ Target 1
x00m

y:-0.1m
Coordinate Mode

Range R 40 m
Port coOM12 v

Refresh  Disconnect

FW Version: V0.1
SN: FFFFFFFF
N

\ i
=]
=

Connected: COM12 @ 115200

Visualization tool for multitarget detection

-150°

= Micro-motion

~==Human motion

180"

lllustration of Detection Range

Health & Wellness

y

Smart Lighting

Reference Design | P Series



ONELAB Development Kit

<ONLLA3S

ICL mmWave Sensor Development Tool enables real-time interaction with ICL development
boards. Developers can intuitively view live data from millimeter-wave sensors and monitor target

status information.

The tool supports waveform configuration, data export, and data analysis, simplifying the
debugging process and helping users validate algorithms and scenario performance more

efficiently.

Key Features

Waveform Interaction: Effortlessly switch between multiple waveform modes and inspect details
via mouse drag — intuitive and beginner-friendly.

Scenario Adaptation: Smart parameter recommendations and near-field heatmap assistance
enable even non-experts to fine-tune radar configurations.

Closed-Loop Data: Combines data acquisition, processing, and diagnostics in one platform — no
need to switch tools for a seamless, end-to-end development experience.

Open Source Instances: Embedded Python source code for ranging/trajectory tracking reference
algorithms comes with a visual interface, enabling fast - track development.

&, ICL mmWave Sensor|Development Tool(v1.5.1.0, 2025/11/28_15:46:42) [License To: a] X
Calibration Toel Function Help
Detect Stop  Replay Replay: W Source 1DFFT Typs  Energy T Al Wave Al

@ w D Chi Rx A Chirp Max

Config  Pause Save Speed

Device:COMS3
Ver:vi. 0.0
Modu e : DEV202S
Freq:24. 026724, 246

Remove BG  Show Energy

ngle
Speed:-0.2 m/s

NF:1=0.0,0=0. 0 1DFFT HeatMap 2DFFT HeatMap

Tool Demonstration Interface

Bfas

1T2R Radar Trajectory Tracking Open Source

&, 1CL mmWave Sensor|Register Configuration(v1.5.1.0, 2025/11/28_15:43:26)

i rmar. e Wave 2
o (hex) Sample freq 00!
T8 | Data type Adv.  1dfft ¢ Chip2 0.2
s f 25.000 i
B g o Chip3 Ghiips Speed:1.55n/s, S 0.05m
SAN 5.65m 0
DS eq. ( 24015 24235 d H ADC
DS speed:572. 20Mb/s ol
e pel s)
i 0 2 212 Out, [PMURESETREG I STERO]
60 708 Conf, [CHIPENVSETUPREGI STERO]
o PRE 0! Con
PD Data [CH1PMODCAL IREGI STERO]
dBm Com RO]
() Ba
60
x ALl 1
25.5 d8
F f_top)
v -8
64
_i
Num
Num ¢

N ICLEGEND MICRO — 1T1R fRIXSMSE Demo | ICL1112

ICLEGEND MICRO | 1T1R H &% Demo

ELED BE7 - BYjE)dBEE

0.71 m

ESiEe

(EY

1T1R Radar Single-Target Ranging Open Source

16 =—— ONELAB Development Tool



Bujoe. |
|00 UOI10919( 9oUdSald UBWNH |00 Bupjoel] uewnH-13npyy Joopu| 1961e) abuey-buo JoopinQ

m0s g
83 w00 g

00t w) B aom
K31 11q15uag YaBae) WRAINY ey wg a 1
g urey
35y veug =y

g e

(s)Am|ag 1s0day sqy

" i
w0 canedn)
(T Y1 pueg vy 1)

163151 03001541 H3)
oM e 59601 jon

[DH315 038 TVO00R1 H3)
By ven By eom T ramir
(C4351 30N FEANR4 1 3]
G0 03 SIenba 0y |

Bupjoel] uewnH-iNN Joopu| Bupoel] 19b1e] abuey-buo JoopinQ suoneondd
uoI110919( 9oUasald uewnH Buiyoel| uewnH-1 N Joopu Heallddv
14vn Buisn (dv|)buiwwelboid uoneoidde-u| uonoun4 4vi
AS abeyjoA Buneladp
asn 0-2dA1/14vn 90e 19|
ww | x Ww g 9ZIS 9J1empleH
IN-XeHO0D 6ZV4CEINLS NOW
JLLXGLL 8¢ X .98 M3IA JO p[ald
. lamod
(a|geinbiyuooal) wgp 9| "Xe (a)qeinbiyuooal)wigp zz paeipey o1doios| 1us|eAINb3
ZH9 G'LC~GEC ZHO GC~1C yipimpueg buideams
(dzZLL) TOZLENNSS (42LL) 2ZL L0l Q0S 10susS
Seuuajue Yipimpueq spim seuuajue yipimpueq seuuajue uieb

aweN ||n4
UlM pleoq uonenjeas 90S TOZLEINMSS opIM Yum pleoq uonenjeas oS gz L L1901 -ybiy yum pieogq uonenjers QoS gz L L10| !

a|gel uonoda|es reuondo | selds pieog uonenfeas



EVB 1122 mmWave Sensor Evaluation Board
e

"

ICL1122 SoC evaluation board with high-gain’_’_"’ '
antennas

4.1 cm

e ittt =

The EVB1122, equipped with the ICL1122 SoC, 1T2R multi-patch high-gain antennas, and ARM Cortex-M4 MCU,
Is designed to streamline the evaluation of SoC's long-range detection performance for developers. This
advanced platform automatically generates SoC register configurations tailored to mmWave sensor parameter
settings, simplifying the development process. It empowers developers to effortlessly craft algorithms for a wide
range of applications by providing real-time data gathering and analysis capabilities. Additionally, the EVB1122
offers multiple intuitive application demonstrations, including indoor multi-human tracking and outdoor long-range
(>100 m) target tracking.

Operating Frequency 24 GHz Complete hardware system: Integrated 1T2R
mmWave SoC, multi-patch high-gain antennas,
high-performance MCU, and high-rate USB type-C
interface.

Sweeping Bandwidth 24 ~ 25 GHz (reconfigurable)

Equivalent Isotropic
Radiated Power Agile developing tools: Comprehensive SoC

Operating Voltage 5\ evaluation system, intuitive radar configuration and
real-time signal waveform analysis tools.

22 dBm (reconfigurable)

Sensor SoC ICL1122 (1T2R)
Di [ : Built-in typical licati
Hardware Size 43 mm x 41 mm iverse .use'r expenenc'e uilt-in ypllca application
_ _ demaos, i.e. indoor multi-human tracking, and
Field of View (6 dB 86° x 28° outdoor long-range target tracking.
beamwidth)

In-application programming
(IAP) using UART

Support UART/USB Type-C/ I/O interface Support debugging and programming via SWD
communication

IAP Function

Maximum data transfer rate 34 Mbps Support USB power supply (default) or external power
supply via J1
T [ P T
oy 5 Y :[-gr:n
sy g &y
o h,_,: SR
J" 4;, “'}\'\\w “wf‘:‘:’\c,)u"\")
17)%)

Parameter Configuration Interface Indoor Multi-Human Tracking

Area Monitoring

Single-target

DPL out. row 0 Num 64

mmWave Sensor Development Tool

-

Outdoor Long-Range TargeTrcki Indoor Multi-Human Tracking Tool
18 EVB | ONELAB Evaluation Board
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A
E m_g EVB K 85' E mmWave Sensor Evaluation Board
4.1 cmi | e

ICL1122 SoC evaluation board equipped with
wide bandwidth antennas

The EVBKSS5-E, equipped with the ICL1122 SoC, 1T2R wide bandwidth antennas, and ARM Cortex-M4 MCU, is
designed to streamline the evaluation of SoC performance for developers. This advanced platform automatically
generates SoC register configurations tailored to mmWave sensor parameter settings, simplifying the
development process. It empowers developers to effortlessly craft algorithms for a wide range of applications by
providing real-time data gathering and analysis capabilities. Additionally, the EVBKS5-E offers multiple intuitive
application demonstrations, including human presence detection and multi-human tracking.

Sweeping Bandwidth Max. 1 GHz (adjustable) Complete hardware system: Integrated 1T2R

Equivalent omnidirectional mmWave SoC, wide bandwidth antennas, high-

radiated power Max. 16 dBm (adjustable) performance MCU, and high-rate USB type-C

Operating Voltage 5V interface.
Operating Frequency 24 ~ 25 GHz Agile developing tools: Comprehensive SoC
Sensor SoC ICL1122 (1T2R) evaluation system, intuitive radar configuration and
Hardware Size 43 mm x 41 mm real-time signal waveform analysis tools.
FoV (6 dB beamwidth) 115° H x 114 ° V Diverse user experience: Built-in typical application
In-apolication broarammin demos, i.e. human presence detection and multi-
IAP function PpIC brog g human trackin
(IAP) using UART g.
Support UART/USB Type-C/ I/O Support debugging and programming via SWD

interface communication

Maximum data transfer rate 34 Mbps Support external power supply via USB (default) or J1

pof\m&? 9

¢ oo,
A '~
£

Human Presence Detection Accurate Range Velocity Multi-Human Tracking
and Angle Measurement

&, 1CL mmWave Sensor|Register Configuration(v1.5.1.0, 2025/11/28_15:43:26) o x 2, Human Presence Detection v1.1.0.0 _ o % L]

Wave Setting
Port No Refresh COMS

Baud Rate 256000

Dsp Output Setting Detect Device
SP1 clk freq. (MHz) 25.000
SPI speed:23. 84Mb/s 2 Chan S e Engineering Mode Stop Start

LVDS ofkifra, (Mhz) S C Freq. (WHz) 24015 - 24235  Fix
LVDS speed:572. 20Mb/s 4 Cn

Replay
Parameter Config
1 RE equals to 0.75m

[AONRAMREG | STERO] Area Monitoring

UART baudrate [PMURESETREG I STERO]

[CHIPENVSETUPREGI STERO] Single-target

Antenna Config Moving Max. RG
[CHIPMODCAL I REGI STERO)

h i Tx Al TR i ata s

Tx Chan. Config T2p0 22 Fix Time Motionless Max. RG
TxPout: 6.0 dém Dataldtout setting [CHIPSTOPREGISTERO]
40=4207 Abs. Report Delay(s)

Current Target Sensibility
Noving Target 100

Mot onless Target 100

Asoly

DPL out. row Num 64

mmWave Sensor Development Tool Human Presence Detection Tool Indoor Multi-Human Tracking Tool

— 19 EVB | ONELAB Evaluation Board
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i Im_ﬁ EVB K 85 mmWave Sensor Evaluation Board < ONELAZ>
S5KM312CL SoC evaluation board with wide bandwidth antennas

' Q ﬁ(%.

! e Y Y P

The EVBKSS5, equipped with the SSKM312CL SoC, 1T2R wide bandwidth antennas, and ARM Cortex-M4 MCU, is
designed to streamline the evaluation of SoC performance for developers. This advanced platform automatically
generates SoC register configurations tailored to mmWave sensor parameter settings, simplifying the development
process. It empowers developers to effortlessly craft algorithms for a wide range of applications by providing real-
time data gathering and analysis capabilities. Additionally, the EVBKS5 offers multiple intuitive application
demonstrations, including human presence detection and human tracking.

Operating Frequency 24 GHz Highly integrated: 17T2R mmWave sensor SoC
Sweeping Bandwidth Max. 4 GHz (adjustable) Complete hardware system: Integrated 1T2R
Equivalent omnidirectional _ mmWave SoC, wide bandwidth antennas, high-
radiated power Max. 16 dBm (adjustable)  performance MCU, and high-rate USB type-C
: interface.
Operating Voltage 5V
Agile developing tools: Comprehensive SoC

Sensor SoC SSKM312CL (1T2R) evaluation system, intuitive radar configuration and
Hardware Size 43 mm x 41 mm real-time signal waveform analysis tools
Field of View 115° x 114° Diverse user experience: Built-in typical application
6 dB beamwidth demos, i.e. human presence detection and human

In-application tracking
IAP function programming (IAP) using

UART

Power Supply and Interfaces

Built-in 24 GHz 1T2R wide bandwidth micro-strip
antennas

Support UART/ USB Type-C communication

Max. transfer rate 34 Mbps

Support debugging and programming via SWD
Human Presence Moving Target Pp gging prog g

Detection Detection Support two ways of power supply

&, ICL mmWave SensoriRegister Configuration(v1.5.1.0, 2025/11/28_15:43:26) o x 2, Human Presence Detection v1.1.0.0 _ o % 4% HBin
Wave Settin

Port No. Refresh COMS

Detect Device

Baud Rate 256000
Engineering Mode Stop Start
Replay
Parameter Config Area Monitoring

1 RG equals to 0.75m

Single-target
Moving Max. RG s

Motionless Max. RG

Abs. Report Delay(s) -

Mot ior

Current Target Sensibility
Moving Target 100

Mot ionless Target 100

Apply

mmWave Sensor Development Tool Human Presence Detection Tool Indoor Multi-Human Tracking Tool

-_— 20 — EVB | ONELAB Evaluation Board
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ICLEGEND MICRO

DEV101 | 1T1R

ONELAB | 24G mmWave Sensor Development Kit

-
<CONELA3S

DEV101/101Pro development kits are equipped with ICL1112 (1T1R) mmWave sensor
SoC. Users can select between the MO MCU Standard Edition or the M4 MCU High-
Performance Edition. The module adopts a compact 20 mm x 20 mm hardware design.

1 - Yuan Coin Size Comparison

Specifications DEV101 (1T1R) DEV101Pro (1T1R)

MCU

Sensor SoC

Beamwidth (6 dB)

Antenna Gain

Data Interface

Power Interface

Hardware Size

MO MCU
Standard Edition

X: -70°~70° Y:

ICL1112
-70°~70°
1 dBI

UART, GPIO

M4 MCU

High-Performance Edition

Compatible with 2.54 mm and 2 mm pitch headers

20 mm x 20 mm

* The above specifications are for reference only. Performance and features may be updated according to specific project requirements.

2, ICL mmWave Sensor|Development Tool(v1.5.1.0, 2025/11/28_15:46:42) [License To:

Calibration Tool Function
Detect  Stop Replay

Config  Pause Save

Module:DEV
Freq:24. 026724. 246
Used Freq:0.21G

Det. Range:2.8n"4.2m
Dis. Range:0.0m"4.2m
Resolution:70. écm
€0=51.3C

Object Information
Speed:41. 953 KB/s

Gate:4

Range:2.8 m

H: 6.4 V: 64
Speed:-0.2 m/s

SNR/N(DB) : 1. 0/20. 4
NF:1=0.0,0=0.0

Angle’

Replay: B
Speed 10 eek 0 Noise 1DFFT

Help

HeatMap | Object Info

Tool Demonstration Interface

= o x &, ICL mmWave Sensor|Register Configuration(v1.5.1.0, 2025/11/28_15:4326)
Wave Setting Firmware Setting
Toeal [Enere 1 A Wav Al T DSP Intf Bist dsp_spi Chip addr, (hex)
Data type Adv. 1dfft Chip1 20 Chip2 22
Chi All R; All Chirp M SPI clk freq. (MHz) 25.000 Wave Index Yave A Ghip3 21 Chipd 2
SP| speed:23.84Mb/s 2 Chan Wave Type  CNeSAW
LVDS clk freq. (MHz) 6 Freq (Miz) 24015 - 24235  Fix NCU data enca HW ADC Reset
LVDS speed:572. 200b/s 4 Chan o 0
UART beudrate 115200 Wave period(us) . ;
020 n 2 utput data smpl. step
T2 6 T3 1708 Conf. intf. e
Antenna Config T.PRE 200 T_NoP 1300 Conf. baudrate 400000
Tx Chan. Config Tx All 1200 2 Fix Time  Data source COM(VCP)
TxPout: 6.0 dBm Data output setting Com Port 0 JF1232 Device
Al - ] + | chirp # per frm 64 Baud Rate 921600
Raw spl. off. 60 Spl. 2
Remove BG Show Energy Rx Chan. Config ReAlL Size nf Rawispl frequency
Refein:  23.5.8 FFT cale. size(col.) 256 ) ——
% LU g + | FFT out. col 0 Mum8
— FFT out. row 0 MNum 64
— e e— DPL calc. size o f idlel
e ——— T DPL out. row
Configuration Interface

Wave Information
Sample freq. :2. 50000MHz
Used Bandwidth:0. 216

Profile DEV
Chip ent. 1

Speed:1.55a/s, S_res. :0.05a/s
Range:5. 65, R_res. :0.71m
Chirps # per sec. 1494

Total chirp time:2000.00000 us
Sampling time:204.8 us

Frame period:129. 500ms

[AONRANREG | STERO]

(u] X

Nuom 1
Modify Reg. Edit Register
Search Reg. (0x)

ddr (0x) =Value (0x)

[PMURESETREGISTERO]

[CHIPENVSETUPREG I STERO]

T1-530, Used-512
SPI max speed:156.250 Kb/s
SPI trans time:12 8us

[CHIPMODCAL IREG I STERO]

[CHIPSTOPREGISTERO)

PC Frame Transfer Time:44 44dms
PC avg spee: d:38. 609 KB/s

40=4207
141=0000
09=E901
01=0000
67-0000
760025
| [12=0650
i [3A=8410
i [77=3200

e —— T DNEY

1STFRO]

Gen. Ap ini | Def. Profile

Load App ini

Gen. FW txt

DEV | ONELAB Development Kit
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DEV103 | 1T1R

ONELAB | 24G mmWave Sensor Development Kit

DEV103/103Pro development

-
<CONELA3S

kits are equipped with ICL1112 (1T1R) mmWave

sensor SoC. Users can select between the MO MCU Standard Edition or the M4
MCU High-Performance Edition. The module features a 35 mm x 7 mm narrow-

bezel compact design.

Y

Y

1 - Yuan Coin Size Comparison

DEV103 (1T1R) DEV103Pro (1T1R)

MCU

Sensor SoC
Beamwidth (6 dB)
Antenna Gain
Data Interface
Power Interface

Hardware Size

MO MCU
Standard Edition

M4 MCU

High-Performance Edition

ICL1112

X: -35°~35° Y: -50°~50°
5.5 dBi

UART, GPIO

1.27 mm pin headers

35 mmx 7 mm

* The above specifications are for reference only. Performance and features may be updated according to specific project requirements.

&, ICL mmWave Sensor|Development Tool(v1.5.1.0, 2025/11/28_15:46:42) [License To: — o X , ICL mmWave Sensor|Register Configuration(v1.5.1.0, 2025/11/28_15:43:26) o X
Calibration Tool Function Help Wave Setting Firmware Setting Wave Information Profile DEV
DSP Intf Bist dsp_spi Chip addr. (hex)
Detect  Stop  Replay Replay: B Source DFFT Type Energ ™ Al Wave Al Don OUtput Setting x 2 i s o o evlalh N Chip ent. 1 ~ Nm 1
1 ata type  Adv dfft 1P e Used Bandwidth:0. 216 i i i
Config  Pause save  Speed 0 Seek O Noise 1DFFT Chip All Rx  All Chirp Max P clk freq. (MHz) 25,000 = el o wi Wodify Reg. Edit Register
Wave Index Wave_A ip3; 2 Al Speed:1.55a/s, S_res. :0.05a/s Search Reg. (0x)
SP| speed:23.84Mb/s 2 Chan ' T CNeSA
Device: COMS3 . r ave;Tyes . Range:5. 65, R_res. :0.71m Addr (0x)=Value (0x)
e LVDS clk freq. (MHz) Freq (Miz) 24015 - 24235  Fix NCU data enca HW ADC Reset Chirps # per sec. :494
LVDS speed:572. 20Mb/s 4 Chan [AONRANREG | STERO]
Hi gy — Chlp pre-setip 0 Total chirp time:2000.00000 us
Freq:24. 026724, 24G AR Deucexte ol 0 2 n o2 Output data smpl. step 1 Sampling time:204.8 us [PMURESETREGISTERO]
Used Freq:0.216 1260 31708 Cont ATt L :f:ope;'ojizz = [CHIPENVSETUPREGISTERO]
Det. Range:2.8m™4.2m Antenna Config TPRE 200 T_NoP 1300 Conf. baudrate 400000 e
¥ 1
Dis. Range:0.0n4. 2n Tx Chan. Gonf g Tl T 2 Fix Tine  Data source COM(VGP) Sl e S0 e DG IREGIGTERD)
is. Range: ; SPI trans time:12 8us
TPout: 6.0 dém ) CHIPSTOPREGISTER
Resolution:70. bcm ik DEtel OGtoiit ssLiln ;“'"::" :mwo FI232.0¥i%8 po Frgme Transfer Time:dd. dddas 50:4107 1
- au ate
] 3 R R R R R R R R R R R R R R R R R R —————RRRRRRRRRnnrrr v B T PG avg spee d s =
c0=51.3C . v * [ 10ntxp € pav; fon ot pC 38,609 KB, 141=0000
R off. 60 Spl. 2 109=E901
i All 01=0000
Object Information e g R Size af. Raw spl frequency 67-0000
Speed:41.953 KB/s Riainsi 20518 ' FFT (col.) 256 717~ re-0025
Gate:4 A v - + 0 8 | s
FFT out. col Num i 3A-8410
Range:2.8 m FFT out. row 0 Num 64 { [77=3200
Angle’ : H: 6.4, V: 6.4 — Em— | & i i
= DPL calc. size f_idle e e — T T rS

Speed:-0.2 m/s
SNR/N(DB) : 1. 0/20. 4

Gen. Ap ini | Def. Profile

NF:1=0.0,0=0.0

DPL out. row

Load App ini Gen. FW txt

Tool Demonstration Interface

Configuration Interface

DEV | ONELAB Development Kit
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DEV101A | AIP 1T1R

ONELAB | 24G mmWave Sensor Development Kit

DEV101A development kits are integrated with ICL111A AIP 1T1R mmWave sensor
SoC, with options for the MO MCU Standard Edition or M4 MCU High-Performance
Edition. The module adopts an ultra-mini 12 mm x 12 mm / 15 mm x 15 mm form factor,
supporting flexible integration into compact systems.

Y XeNtols @ @) Y
T
|
S0

1 - Yuan Coin Size Comparison - X

Specifications DEV101A (AP 1T1R) DEV101A Pro (AiP 1T1R)

MO MCU M4 MCU
Standard Edition High-Performance Edition

MCU

Sensor SoC ICL111A

Beamwidth (6 dB) X: -60°~60° Y: -70°~70°

Antenna Gain 4 dBi

Data Interface UART, GPIO

Power Interface 2 mm pitch headers 2.54 mm pitch headers

Hardware Size 12 mm x 12 mm 15 mm x 15 mm

* The above specifications are for reference only. Performance and features may be updated according to specific project requirements.

2, 1CL mmWave Sensor|Development Tool(v1.5.1.0, 2025/11/28_15:46:42) [License To: - o X &, ICL mmWave Sensor|Register Configuration(v1.5.1.0, 2025/11/28_15:43:26) o X
Calibration Tool Function Help Chipl Wave Setting Firmware Setting Wave Information Profile DEV
P Intf i i Chip addr. (h
Detect ~ Stop  Replay Replay: B Source 1DFFT Type Energy x Al Wave (Al Dan OUtput Setting [ pseiincE RCIRIERId & C" * 'za =) . Sample freq. :2. 50000MH;z Chip ent. 1 v Nem 1
1 Data type Adv 1dfft hipl Chip2 22 h: 1
Config Pause  Save  Speed 0 Se O Noise 1DFFT chip Al Re Al Chirp Max SPI clk fre. (MHz) 25.000 ted; Buricu 1 dt 07210 Modify Reg. Edit Register
Wave Index Wave_A Chip3 2 Chipd 2 Speed:1.55a/s, S_res. :0.05a/s Search Reg. (0x)
SPI speed:23.84Mb/s 2 Chan e
Device: COM53 T vy e . Range:5.65a, R_res. :0.71m ddr (0x) =Value (0x)
Var:v1.0.0 LVDS clk freq. (MHz) Freq (MHz) 24015 - 24235  Fix NCU data enca [JHW ADC Reset Chirps # per sec, :494
LVDS speed:572. 20Mb/s 4 Ct B 7 Total chirp tine:2000,00000 us | IAONRANREGISTERO]
Module:DEV Wave period (us) Chipiprertatve v
Freq:24. 026724, 246 LR bedexte o 20 0 212 Output data smpl. step ! Sampling time:204.8 us [PMURESETREGISTERO]
1
Used Freq:0.216 7 % 13 1708 Conf. lntf. 110 ::fgope;ijﬁfz 2 [CHIPENVSETUPREGISTERO]
Det. Range:2.8n"4.2m LN il T.PRE 200 T_NOP 1300 Conf. baudrate 400000 ;e
) = Tx Chan. Config Tx Al 1200 22 Fix Tine  Data source COM(VCP) SPI (max epeed:156.250,Kb/s [CHIPMODCALIREGISTERO]
BlecRange:0: tmici2n e e SPI trans time:12 8us - e
T 18T
Resolution:70. 6cm AU Data output setting Com Port 0 JFT232 Device POl Trantes Tiaatin takss 50";3 OPREGISTERO)
Al - | + | Chirp # per frm 64 Baud Rate 921600 Aty
€0=51.3C POSP PG avg speed:38. 609 KB/s 141=0000
Raw spl. off. 60 spl. 2 09-E901
Rx Ch ¢ A 01=0000
Object Information s S L bt RecAll Size af. Raw spl T g
nam oquency. 670000
Speed:41.953 KB/s _— E L FFT calc. size(col.) 256 7 I — 76:0025
B — = ! ! 7=
Gate:4 — f— v + | FFT out. col 0 Mum8 | i ;i_g:fg
Range:2.8 m = - i | FFT out. row 0 MNum 64 ! i [77=3200
Angle’ : H: 6.4, V: 6.4 ﬁ —— ; o i i
Speed: 0.2 m/s - u ez {_idle! S [CH1PCONE | GRFGISTERO]
— - DPL out. col 0 Mum8
SNB) 1,020 4 —_— — i oe N Gan. oo i [out._Prfi
— m— e ut. row ( 64
NF:1=0.0,0=0.0 —— g -20FFT ! i | T frame Load App ini | Gen. FW txt

Tool Demonstration Interface Configuration Interface

— 25— DEV | ONELAB Development Kit
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DEV103A | AiP 1T1R

ONELAB | 24G mmWave Sensor Development Kit

DEV103A/103A Pro development kits are equipped with ICL111A AIP 1T1R mmWave
sensor SoC. Users can select between the MO MCU Standard Edition or the M4 MCU
High-Performance Edition. It features an ultra-compact 23 mm x 6 mm /35 mm x 6 mm
narrow-bezel design, ideal for space-constrained applications.

e y o a .,
i iy d 1 : 3 (4
‘ v ‘ B Eevin e F=1ED) cix p1o onpth:
" "X

1 - Yuan Coin Size Comparison X

Specifications DEV103A (AP 1T1R) DEV103A Pro (AiP 1T1R)

MO MCU M4 MCU

MCU Standard Edition High-Performance Edition

Sensor SoC ICL111A
Beamwidth (6 dB) X: -50°~50° Y: -60°~50°
Antenna Gain 4 dBi

Data Interface UART, GPIO

Power Interface 1.27 mm pitch headers

Hardware Size 23 mm X 6 mm 35mm x 6 mm

* The above specifications are for reference only. Performance and features may be updated according to specific project requirements.

2, 1CL mmWave Sensor|Development Tool(v1.5.1.0, 2025/11/28_15:46:42) [License To: - o X &, ICL mmWave Sensor|Register Configuration(v1.5.1.0, 2025/11/28_15:43:26) o X
Calibration Tool Function Help Chip1 Wave Setting Firmware Setting Wave Information Profile DEV
P Intf ist dsp_spi Chip addr. (hex)
Detect Stop Replay  Replay: § Source 1DFFT Type Energy > Al Wave All Dsp Output Setting | ose int Bist (dsp.sp 1P Sample freq. :2. 50000MHz Chip ent. 1 Nom 1
. p Data type Adv 1dfft Chipt 20 Chip2 22 Used Bandwidth:0.216 Nodify Reg. Edit Register
Config  Pause  Save  Speed 0 s Noise 1DFFT Chip |All Rx Al Chirp Max SPI olk freq. (MHz) 25.000 e s il A s SRy
v X Wave_A i ¢ ipd < peed: 1 s, S_res. /s I
SPI speed:23.84Mb/s 2 Chan Search Reg. (0x)
Device: cous3 ST RN AN Range:5.65m, R_res. :0.71m Addr (0x)=Value (0x)
et LVDS clk frea. (WHz) L Freq (MHz) 24015 - 24235  Fix NCU data enca [JHW ADC Reset Chirps # per sec, :494
o [AONRAMREG STERO]
Wodule:DEV e et Weve per iod (us) CHiio preetio 0 I
Freq:24.026°24. 246 (oY, bedc gt & 20 0 212 Output data smpl. step 1 Sampling time:204.8 us [PHURESETREGISTERO]
1
Used Freq:0.216 7 & 13 1708 Conf. lntf. 110 ::fgope;ijﬁfz 2 [CHIPENVSETUPREG STERO)
Det. Range:2.8n"4.2m LN il T.PRE 200 T_NOP 1300 Conf. baudrate 400000 ;e
Dis. R: 0.0m™4. 2 Tx Chan. Config Tx All 1200 2 Fix Tine  Data source COM(VCP) SPI max speed:156.250 Kb/s [CHIPMODCAL IREGISTERO]
L S E " SPI trans time:12.8us
TiPout: 6.0 dBa ) CHIPSTOPREGI STERO;
Resolution:70. 6cm AL Data output setting Com Port 0 F1232 Device POl Trantes Tiaatin takss 5074227 EGISTERO]
Al - | + | Chirp # per frm 64 Baud Rate 921600 P
€0=51.3'C PC avg speed:38.609 KB/s 14120000
Raw spl. off. 60 sl 2 09-E901
Rx Chan. Conf Re Al 01=0000
Object Information o "2"5 ‘:da = Size af. Raw spl frequency £7-0000
Speed:41.953 KB/s _— E L FFT calc. size(col.) 256 7 I — : 76:0025
- p— } § [72=0650
Gate:4 — — + 0 8 | i
ate = g FFT out. col Num E | hacato
Range:2.8 m E = G | FFT out. row 0 Mum 64 ! i [77=3200
Angle' : H: 6.4 V: 6.4 = — —— i o i H
& / - “ﬁ — ez {_idle! e TCHIPCONF 1 GRFG I STFRAT
Speed:~0.2 m/s —_ X ; T
SNR/N (DB) : 1. 0/20. 4 f—-é- - - — ot e ) Gen. App ini | [ Def. Profile
— m— ol — t ( 64
NF:1=0.0,0=0.0 — 5 _20FFT IPtiont o M | T frame Load App ini  Gen. FW txt

Tool Demonstration Interface Configuration Interface

— 20 =— DEV | ONELAB Development Kit
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DEV102 | 1T1R

ONELAB | 24G mmWave Sensor Development Kit

DEV102 development kit is based on ICL1112 1T1R mmWave sensor SoC,
offering M4 MCU High-Performance configurations. It comes in 25 mm x 25 mm
layout options.

1 - Yuan Coin Size Comparison

MCU M4 MCU High-Performance Edition

Sensor SoC ICL1112
Beamwidth (6 dB) X -42°~42° Y. -17°~17°
Antenna Gain 14 dBi

Data Interface UART

Power Interface 2.54 mm pin headers

Hardware Size 25 mm X 25 mm

*The above specifications are for reference only. Performance and features may be updated according to specific project

&, ICL mmWave Sensor|Development Tool(v1.5.1.0, 2025/11/28_15:46:42) [License To: - (u} >4 2, ICL mmWave Sensor|Register Configuration(v1.5.1.0, 2025/11/28_15:43:26) (u] X
Calibration Tool Function Help Chipt Wave Setting Firmware Setting Wave Information Profile DEV
DSP Intf. [JBist dsp_spi Chip addr. (hex)
Detect Stop  Replay Replay: § Source 1DFFT Type Energy Tx Al Wave All Dsp Output Setting . Ay b s R o Sample freq. :2. 50000MHz Chip ent. 1 Nom 1
ata type Adv dfft ip in2 22 Used Bandwidth:0. 216 i i
Config  Pau: S Speed 0 Noise 1DFFT Chip All Rx All Chirp Max SPI clk freq. (MHz) 25. 000 = = et Modify Reg. Edit Register
Wave. Index Wave A LSS & Oulptss Speed: 1. 55a/s, S_res. :0.05a/s Search Reg. (0x)
SPI speed:23.84Mb/s 2 Chan s v
Device:COM53 . ki avoayee Range:5.65a. R_res. :0.71m ddr (0x) =Value (0x)
Ver:v1:0.0 Frame: 75 f LY0S: ol trag. () : Freq. (Miz) 24015 - 24235  Fix NCU data enca HW ADC Reset  Chirps # per sec. :494 ; ;
LVDS speed:572. 20Mb/s 4 Chan & Total chirp time:2000.00000 ACRANER SR
Module:DEV e Chip pre-setup 0 otal chirp time us
Freq:24. 026724, 246 UART baudrate 5200 o 2 o Output data smpl. step 1 Sampling time:204.8 us [PMURESETREGI STERO]

Fi 0d: 129. 500m:
1260 g7 Lo I 1o o y [CHIPENVSETUPREGI STERO]

Used Freq:0.216
L PRE 200 Nop 1300 Conf. baudrate 400000 P lead512

Det. Range:2.8m 4.2m

. P o ceris T e o || st B SPI max speed: 156,250 Kb/s [CHIPHODCAL IREG I STERO)
Dis. Range:0.0n™4.2m &2 SPI trans time:12.8us ; i
TxPout: 6.0 d ) CHIPSTOPREGISTERO
A xPout Data output setting gom Port :nwo F1232 Device PC Frame Transfor Timo:4d dédns oo
: i aud Rate
c0=51.3'C Al ’ Ohilip, & par Fra el PC avg speed:38. 609 KB/s 14120000

Raw spl. off. 60 Spl. 2 109=£901

Gen. App ini | Def. Profile

1 4
Rx Chi f Rx Al 010000
Object Information Y Y = Size af. R frequency l67-0000
Speed:41.953 KB/s — - = E Reflains = 258 08 FFT calc (col.) 256 i1~ I . rs-o02s
Gate:4 . AL - § + | FFT out. col 0 Num8 ;ifg:fg
Range:2.8 m = FFT out. row 0 MNum 64 ! | [17=3200
Angle’ : H: 6.4, V: 6.4 = - p— - — i |
¢ r— ——= — YL Etc xize & {_idle ool TCHIPCONE 1 GRFGISTFRO]
Speed:-0.2 m/s 5 b g
— . DPL out. col Nom 8
SNR/N (DB) : 1. 0/20. 4 | — — A -
i un 64 .
NF: 1=0. 0, 0=0. 0 — - 2DFFT HeatMap T

Load App ini Gen. FW txt

Tool Demonstration Interface Configuration Interface
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DEV11]1 series | 2T12R

ONELAB | 24G mmWave Sensor Development Kit
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DEV111 series development kits are based on two ICL1112 1T1R mmWave
sensor SoCs, offering M4 MCU High-Performance configurations. They come in
20mm x 44mm / 20mm x 30mm / 15mmx35mm layout options.

1 - Yuan Coin Size Comparison

Specification
S

Yu

DEV111E (2T2R)

DEV111V (2T2R)

DEV111P(2T2R)

MCU

Sensor SoC

Beamwidth
(6 dB)

Antenna Gain

Data Interface

Power
Interface

Hardware Size

M4 MCU High-Performance Edition

ICL1112

X: -50°~50°
Y: -40°~40°

X: -60°~60°
Y: -30°~30°

X: -55°~55°
Y: -20°~20°
10 dBi

15 dBi 7 dBI

UART

1.5 mm (ZH1.5) _
1.27 mm pin headers

connectors
15 mm x 35 mm

20 mm x 44 mm 20 mm x 30 mm

* The above specifications are for reference only. Performance and features may be updated according to specific project requirements.

2, 1CL mmWave Sensor|Development Tool(v1.5.1.0, 2025/11/28_15:46:42) [License To: o X &, ICL mmWave Sensor|Register Configuration(v1.5.1.0, 2025/11/28_15:43:26) o X
Calibration Tool Function Help S irmeare S Wave Information Profile DEV
ch (h
Detect Stoy - S C'h - ox) S Sample freq. :2. 50000MHz Chipent. 1 v Nom 1
a type Adv.  1dfft ip ip2 22
Conf Pau s SPI clk freq. (MHz) 25.000 i - Yhad Smisgldh A Modify Reg. Edit Register
ex Speed: 1. 55a/s, _res. :0. 05a/;
SPI speed:23.84Mb/s 2 Chan oo 8, [:9.res; s Search Reg. (0x)
Device: cous3 . 2 i Range:5.65m, R_res. :0.71m Addr (0x)=Value (0x)
et eq. (WHz) Freq. (Miz) 24015 - 2423 e 2 [1HN ADC Reset Chirps # per sec, :494
PRy S 572. 200 s = > | chirp time:2000.00000 us  |[AONRAIREGISTERO]
riod (us)
Frea2a 020724 24 S 7 budrete 2 T m Out e Sampling time:204.8 us [PMURESETREGI STERO]
“ 0 Frame period:129. 500ms
Used Freq:0.216 s L 3 1708 Con e s [CHIPENVSETUPREGISTERO]
Det. Range:2.8n"4. 2 a0 PRE 200 NOP 1300 Con 400000 . s
et. Range: m . I —— et ) SPI max speed:156.250 Kb/s [CHIPMODCAL IREGI STERO)
Dis. Range:0.0m"4.2m = me:12. Bus
0 dBn CHIPSTOPREGI STERQ
Resolution:70, bcm t D ting g‘“" 021600 f43ZDedic C Frame Transfer Time:44 dddns 50:4207 :
a
c0=51.3C ’ o o PC avg speed:38. 609 KB/s 14120000
Raw o spl. 2 09=£901
® 01=0000
Object Information LG = siz frequency letios
Speed: 41,953 KB/s - - . FFT (col.) 256 1 : rs-002s
; : = — } | [712=0650
Gate:4 r - = ) FFT Num 8 | e
Range:2.8 = - — - — . | o 6 ! i [77=3200
Angle” : H: 6.4, V: 6.4 — v i 1
~ — b {_idle! S [CHIPCONF IGRFGISTFRO]
Speed:-0.2 m/s — e — e o
SNR/N (0B) : 1. 0/20. 4 - - — S — - : i . Gen. App ini | Def. Profile
NF: 1=0. 0, 0=0.0 e —— (2DFFT HeatMap Wi
— DG — DEV | ONELAB Development Kit
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DEV202 | 1T2R

ONELAB | 24G mmWave Sensor Development Kit

DEV202 series development kits are based on ICL1122 1T2R mmWave sensor SoC,
offering M4 MCU High-Performance configurations. They come in 15 mm x 40 mm / 15
mm x 34 mm /7 mm x 30 mm /15 mm x 25 mm layout options.

1 - Yuan Coin Size Comparison

DEV202E (1T2R) | DEV202H (1T2R) | DEV202S (1T2R) | DEV202V (1T2R)

MCU M4 MCU High-Performance Edition

Sensor SoC ICL1122

X: -55°~55° X: -45°~45° X: -50°~50° X: -60°~60°
Beamwidth (6 dB)  y. 5go-pqe Y: -25°~25° Y: -50°~50° Y: -45°~45°

Antenna Gain 15 dBi 14 dBi 7 dBi 6 dBI

Data Interface UART

Power Interface 1.5 mm (ZH1.5) connectors 1.27 mm pin headers

Hardware Size 15 mm x 40 mm 34 mm x 15 mm 30 mm x 7 mm 15 mm x 25 mm

* The above specifications are for reference only. Performance and features may be updated according to specific project requirements.

2, 1CL mmWave Sensor|Development Tool(v1.5.1.0, 2025/11/28_15:46:42) [License To: - o X &, ICL mmWave Sensor|Register Configuration(v1.5.1.0, 2025/11/28_15:43:26) o X
Calibration Tool Function Help Chip1 Wave Setting Firmware Setting Wave Information Profile DEV
DSP Intf. [IBist dsp_sp Chip addr. (hex)
Detect ~ Stop  Replay Replay: W Source 1DFFT Type Energy T [An Wave (Al Dep Output Setting 3 i : . Sample freq. :2. 500008z Chipcat. 1 v Nem 1
Data type Adv 1dfft Chipt 20 Chip2 22 Used Bandwidth:0.216
10 Seek 0 Modify Reg. Edit Register
Config  Pause  Save  Speed Noise 1DFFT chip Al Re Al Chirp Max SPI olk freq. (MHz) 25.000 L ke i
Wave Index Wave_A e & hipd 2 Speed:1.55a/s, §_res. :0.05n/s Search Reg. (0%)
SPI speed:23.84Mb/s 2 Chan
Device: cous3 ST RN AN Range:5.65m, R_res. :0.71m Addr (0x)=Value (0x)
i G LVDS clk freq. (MHz) L ¥ Freq (MHz) 24015 - 24235  Fix MCU data enca [_|HW ADC Reset Chirps # per sec. :494
LVDS speed:572. 20Mb/s 4 Cha o 7 Total chirp tine:2000.00000 us | ARAREGISTERO]
s . Wave period (us) 1RO
Freq:24. 026724, 246 LR bedexte o 20 n 212 Output data smpl. step ! Saspling time:204.8 us [PMURESETREGI STERO]
Frame per iod: 129. 500ms
Used Freq:0.216 7 60 13 1708 Conf. intf 1e oty [GHIPENVSETUPREG STERO]
Det. Range:2.8n"4.2m U s T.PRE 200 T_NOP 1300 Conf. baudrate 400000 :Uen
) = Tx Chan. Config Tx Al 1200 22 Fix Tine  Data source COM(VCP) SPI (max epeed:156.250,Kb/s [CHIPMODCALIREGISTERO]
Bls. ‘Reangs:0.0n'A 2n SPI trans time:12 8us
Resolutions70, 6cm TxPout: 6.0 dBm Data output setting Com Port 0 JF1232 Device R ey T [CHIPSTOPREGISTERO]
£ rame Transfer Time o | lao=sr07
Al - | + | Chirp # per frm 64 Baud Rate
€0=51.3'C PC avg speed:38.609 KB/s 1410000
4 Raw spl. off. 60 spl. 2 09-E901
: 01=0000
Object Information eatMap | Ob ject Info ove ow Ener i Qo Guet 1y RecAll Size af. Raw spl Fipiies
Speed:41.953 KB/s - 7 Reflains S 2.5 00 FFT calc. size(col.) 256 1 : rs-002s
Gate:d : " — e ! (3! v *+ | FFT out. col 0 Mm8 ;ijg:"z
Range:2.8 m = : e— > = i [, e | | Fresouo
Angle” : H: 6.4, V: 6.4 — S— ; = i |
Speed:-0.2 m/s - = ¢=—_"'=' ez {_idle! S TCHIPCONE 1 GRFGISTERO]
SNR/N (0B) :1.0/20. 4 - - . OrL et e0 ! SR Gen. App ini | Def. Profile
— e —— S — P %
NF:10.0,0=0.0 e —— (2DFFT Heatiap PRy fow o Load App ini  Gen. FW txt

Tool Demonstration Interface Configuration Interface
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DEV112P | 2T4R

ONELAB | 24G mmWave Sensor Development Kit

DEV112P development kit is based on two ICL1122 1T2R mmWave sensor SoCs,
offering M4 MCU High-Performance configurations. It comes in 23 mm x 50 mm

layout options.

1 - Yuan Coin Size Comparison

Specifications DEV112P (2T4R)

MCU M4 MCU High-Performance Edition

Sensor SoC ICL1122
Beamwidth (6 dB) X: -50°~50° Y: -40°~40°
Antenna Gain 6.5 dBi

Data Interface UART

Power Interface 1.5 mm (ZH1.5) connectors

Hardware Size 23 mm X 50 mm

* The above specifications are for reference only. Performance and features may be updated according to specific project requirements.

2, 1CL mmWave Sensor|Development Tool(v1.5.1.0, 2025/11/28_15:46:42) [License To: - o X &, ICL mmWave Sensor|Register Configuration(v1.5.1.0, 2025/11/28_15:43:26) o X
Calibration Tool Function Help Chipl Wave Setting Firmeare Setting Wave Information Profile DEV
DSP Intf Bist dsp_spi Chip addr. (hex)
Detect ~ Stop  Replay Replay: W Source 1DFFT Type Energy T [An Wave (Al Dsp Output Setting <3 = EA e Chipcat. 1 v Nem 1
5 Data type Adv 1dfft Chip1 20 Chip2 22 Used Bandwidth:0. 216 Modify Reg. Edit Register
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i 7 Tx Chan. Config Tx Al T2p0 22 Fix Tine  Data source COM(VCP) SPI (max epeed:156.250,Kb/s [CH1PHODCAL IREG I STERO]
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Resolution:70. 6om *Pou Dats output setting Com Port 0 FT232 Device po prom Transfor Time:dd. dddns  |oo SRS
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e A ; 01=0000
Object Information HeatMap | 0bject Info Remove BG  Show Energy i Qo Guet 1y Rx Al Size af. Raw spl 256 frequency 670000
Speed:41.953 KB/s _'E — = e G 2.8, FFT calc. size(col.) 256 7 I — 76=0025
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Range:2.8 m = —, FFT out. row 0 Mum 64
Angle® : H: 6.4, V: 6.4 % e — DPL calc. size 4
Speed:~0.2 m/s 5 OPL out. col 0  Mm8
SNR/N (DB) :1.0/20. 4 | = — DPL out. row 0 Num 64
NF: 1=0. 0, 0=0.0 Pr— - 2DFFT HeatMap
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