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Specification

Product Name: 24GHz Large-space presence sensor (UART version)

Product Model: MSA201

Product Version: V1.0

Release/ change Publishing

Versions
Date

V1.0 2024.05.07 Jacky




[ Product Description]

MSA201 is a 24GHz radar sensor based on Merrytek patented orthogonal antenna. Its antenna has high gain and
wide detection range. Combined with Merrytek’s unique software algorithm and FMCW modulation,it can
accurately detect micro movements brought by human in almost all indoor spaces and provide fast and accurate

front-end sensing input for smart home, smart hotel, smart office and other scenes.

[ Product Feature]

Exclusive Merrytek Lifebeing Presence Detection
FMCW modulation technology applied to detect micro movement br| by breathing

Germany RF technology applied for 5-year gurantee assurance

Accurate Presence/Absence Output

24.24.25GHz

UK x
Daylight Sensor Available C€ cA_ E y

24Ghz ISM Band Millimeter Wave Radar technology

Major/Minor/Micro Motion detection diameter: 6-8m Max
Major/Minor/Micro Motion detection range are highly coincide
Round radiation. Effectively managing a whole space by a single sensor

Absence switch to Presence within 0.5S

Presence switch to Absence no less than 15S

® Flush mounting and Surface mounting installation available

® Sensor parameter adjustable by UART protocol or MH10 remote
® Sensing function based on millimeter wave radar technology

® Low RF power output. No harm to human health

® Not affected by temperature, humidity, noise, airflow, dust, light and other environments

[ Product dimension]
® Dimension: $65x49.5mm

® Connection: 2-pin terminal
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[ Parameter]

Certificate
Standard

Input voltage 220-240Vac 50Hz/60Hz
Rated voltage 220V AC

Input/Output
Working Current 50mA max
Working Power <IW 230V AC
Radar frequency 24GHz-24.25GHz ISM band
Transmitting Power 5mW Max.
Detection Area UART setting: 0-4m (0.5m per tapping)
Hold Time UART setting: 3-7200s
Daylight sensor range 0-1200Lux

Sensor
) major/minor/micor movement (3m height installation) :3.5+0.5m
Parameter QS1+100% detection
] (based on 41m* open area test and might change due to different
range radius
space)

Remote control Available
Mounting height 2.5-4.0m typical value:3m
Detecting Angle 120°
Drill hole O55mm

Application - - -

) Working Temperature | 0°C...+50C

Environment - 5
Storage Temperature -25°C~+80°C Humidity:<85% (non-condensation)
Certificate FCC/RED

Environmental Require

Compliant to RoHS

ment
IP Rating IP20
Gurantee 5 year (only for product quality problem)

Note: "N/A" means not available.
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[ Dimension and Function diagram]
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[ Wiring instruction]

Wiring layout suggestion:

1. Our sensor is recommended layout in UPS circle to guarantee instant smart scene execution or electrical appliance

operation

[ Initialization]
When powered on,sensor indicator will turn off after flashing for 10S and will enter a 20S detection cycle,if there’s
presence detected,then sensor will report presence and enter hold time calculating,if absence detected,then sensor will
report absence.During initialization,sensor will not detect moving signal and you can use our MH10 remote to adjust

detection area. hold time and daylight sensor etc parameter.

[ Factory setting]
Detection Area: 4m Hold Time: 30s
Indicator light: Open Sensitivity: High sensitivity
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[ Detection radiation])

MSA201 is highly recommended ceiling flush mounting and its detection radiation is as below shows:

Ceiling mounting height 3m

Motion/Minor-motion/Breathing radius: 3-3.5m

@ Mation A Minor-maotion fﬂ Breathing =’1

[ Detection Signal]

The product detects human moving, minor moving, and presence signals, and realizes the detection of
human-existing/no-human in non-sleep state. The following is a description of the moving, minor moving and
presence signals:

® Major movement: detect the human significant moving (walking) in the detection area.

® Minor movement: detect the human slight moving in the detection area, such as leaning forward, leaning
forwarder and back, swinging limbs, shaking head, typing, playing with mobile phones and so on.

® Micro movement: detect human abdominal and thoracic expansion behaviors caused by breathing, but not
detect moving signal and minor moving signal.

-

-

F%- ™

5.

® Major movement Minor movement Micro movement
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[ UART protocol ]

MSA201 & BHHEH (XT3 L2 il A LRI R G N 2K BAF RN A5, HSCRF UART H
RSO0, PR 2 UART 3l THZw A% 2K -

EERMBERT Y, TR 115200
s hr 8
{5 1A 1
DATAO ID =i
DATA1 ID {47
DATA2 K
DATA3 YiRe
DATA4/DATA5 Bl (W DATAG, N DATAS AR EAT; )
DATA6 L SX A
SR €t HEX #% =k 26 F 2L
T TREE R Skt & (AR S (8] 75 KT 200ms, BB S HOR [FIEE 5 k% — R I E R,
FE AR I N A, EE R TR T 200ms, @ CER K E 3 YR
PR S A SR %30 L RIS )R 108 (FE7RAT 2s/WRINAER 5 1K) 5 E RGN A] A AS T AT 45 2
: - ARFE,  ERS e G LB B RIS ANFR S, R IR L RTI S Hs A
ID & ID &AL KJE iRE HiE 6 AN
NN DATAO DATA1 DATA2 DATA3 DATA4 DATA5
00 00 05 02 19 20
KL AT: 00+00+05+02+19=20
ID =i ID Az K Thag B8 56 A0
2
DATAO DATA1 DATA2 DATA3 DATA4 DATA5 DATA6 DATA7
00 00 07 08 FF FF FF oC
KA. 00+00+07+08+FF+FF+FF=30C HJ5#ifi 0C
a0 i A 1 B -

DATA3 vl -
PN hfe AR G /R[N [ERE LN
il <
0x00 BT e B R Read Function data 1-255 w
0x01 TAERSS Work state 1-2 / 1
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0x02 EINAEA Detection area 0-100 wir 100%
0x03 TR B Light sensor 0-1200 / /
0x04 e FE ZE A Difference Value 10-100 wir 10Lux
0x05 FIE ] A ) Hold time 3-7200 wir 30s
0x06 LED f&7~ LED Indicator 0-1 wir 1
0x07 AELE RTINS e Exist Switch 0-1 wir 1
0x08 BH 2 I} [ Block Sensor 24bit w 0
0x10 B IRES Status filp 1 w 1
0x11 e BAS A Light detection on/off 0-1 wir 1
0x13 AHRA S Firmware version 0.0.0-100.0.0 r HHTIRA S
0x14 /87 Y SRt Key send command 1 / /
0x15 ) B Device identification 1 w /
Ox16 B Set high or low sensitivity 02 wit /
0x17 ST B Approaching/moving 0-2 / /
away/remaining still
wdl ST A ERIT Approaching/.moving 0-1 wir 1
x away the reporting switch
0x0b HRRE M R 2L Light sensor Coefficient 1-10 wir 1
0xO0f HERRCNS Connect Pair 0-2 w /
0x1b W52 Environmental learning 0-4 w 0
0x30 WE W WE Reset 1 w /
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Merrytek R N 28 b vH B TH A 2 Th et B 22

A RAE UL

IS MO : Read Function data, Z%315fE— MR N2 BRI 8 25, S MR TN AE fir & F o 4 [ BE T2 A

HEA (DA'II'I?AO-D LEN Function Value CRC

S ATA1) (DATA2) (DATA3) (DATA4) (DATAS5)
i) 1 3 0x0000 0x05 0x00 0x02 data0+...+data4
BRI EE 0x0000 0x05 0x00 0x04 dataO+...+data4
B 1) ZE I 5 ] 0x0000 0x05 0x00 0x05 data0+...+data4
[RUE TN APIPS 0x0000 0x05 0x00 0x06 data0+...+data4
A A AR AL 0x0000 0x05 0x00 0x07 data0+...+data4
) R M R A 0x0000 0x05 0x00 0x0b data0+...+data4
5 1) A A 0x0000 0x05 0x00 0x11 data0+...+data4
A if e PR 0x0000 0x05 0x00 0x16 data0+...+data4
P SET AT B BT OC | 0x0000 0x05 0x00 0x19 dataO+...+data4

fil: AN YEE 00 00 05 00 02 07 HL4H[HI5 00 00 05 02 64 (100% REKJE) 6B

1 TAEIRA: Work state, 4D 141 2 LR 38 T (4R A

RN ID
gl LEN Function Value CRC
(DATAO-D (DATAZ2) (DATA3) (DATA4) (DATAS)
HH Dy RE ATA1)
TNIRES 0x0000 0x05 0x01 0x01 dataO+...+data4
BHNRE 0x0000 0x05 0x01 0x02 dataO+...+data4
RS B

10 BENIRE VI EAG MRS, WL 4.
2: ANRE VBT NIRE 5B AT R, 7 AE I 18] A JoAs: I 20 A ERIE IR .
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2 MLV -

T IIRE T T BN (RIS, AR 22 8] /N 8 5 A LA 7

Kt 1l

A hRe

ID
(DATAO-D
ATA1)

LEN
(DATA2)

Function
(DATA3)

Value
(DATA4)

CRC
(DATAS5)

25%

0x0000

0x05

0x02

0x19

data0O+...+data4

50%

0x0000

0x05

0x02

0x32

dataO+...+data4

75%

0x0000

0x05

0x02

0x4B

dataO+...+data4

100%

0x0000

0x05

0x02

0x64

dataO+...+data4

%k 1:
RLINF
89~100: X/ 4m,
77~88: XS 3.5m,
65~76: XfM 3m,

53~64: XI5 2.5m,
41~52; Xf/i 2.0m,
29~40: XfM. 1.5m,
17~28: X5 1m,

1~16: Xf5L 0.5m,
0:0m(ELK5)

VIDREA=ZE

ZIRE TR BB B KRR (0~4m) , WIARYEZERIK/MATAHRASAL, AR

2 VB ) e AL E s A 1SR [R5 & s BB R -

3G E{H: Light Sensor, 1ZIAE R LAY AP IR LR, JF H PR 85 [ RE AR AL ot 2 TOBL A IR R 2= (A
KA Ty EARIA 0 A

A AN L ID Value
bl LEN Function CRC
(DATAO0-D (DATA2) (DATA3) (DATA4-DATAS (DATAG)
HUH Dhse ATA1) )
Min: OLux 0x0000 0x06 0x03 0x0000 dataO+...+datab
Max: 1200Lux 0x0000 0x06 0x03 0x04B0O dataO+...+datab

A& R .

10 HIREEROGIR R e G IR ZE (B, ST B ARG IR A
2: AT R UR A AR A U ER B AR R

3: LB R ZE(E N B E Rk — IR
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4GB 2. Difference Value, T8GR E(HAVE X EE,

QRN ViEY Rk S A= B R S [N YA

5 EoB IR EED
RN ID
Hute LEN Function Value CRC
WIpU-DA (DATA2) (DATA3) (DATA4) (DATAS)
HAH R TA1)
Min: 10Lux 0x0000 0x05 0x04 0x0A dataO+...+data4
Max: 100Lux 0x0000 0x05 0x04 0x64 data0O+...+data4

s Vi E R e AR ALE L B O S [ R BEE R -

SAEMISIA]: Hold time, %ThAEW] BCE AEMS I [A], RN g8 A Jo SAT AL I AR I TA)

A AN L ID Value
bl LEN Function CRC
(DATAO-D (DATA2) (DATA3) (DATA4-DATA5 (DATAG)
HAEThRE ATA1) )
Min: 3s 0x0000 0x06 0x05 0x0003 dataO+...+datab
Max: 7200s 0x0000 0x06 0x05 0x1C20 dataO+...+datab

2.V B N JE A I R 11 SR (R4 2 R B B R

#UE: 1 AERS I [E] ERIA 30s.

6.LED #87~4]: LED Indicator, ZIhEEn] W E LED $8~ )] FF 5 522 1]

A AN L ID
g pl LEN Function Value CRC
(DATAO-D (DATA2) (DATA3) (DATA4) (DATA5)
HAEThRE ATA1)

Disable 0x0000 0x05 0x06 0x00 data0O+...+data4
Enable 0x0000 0x05 0x06 0x01 dataO+...+data4
%vE: 1.LED FeoRATERONFT I, 92BN H QiAS 75 22 mT DA £ 51

2.1 B A i E i AR 1 AR [F] 4 A R R BB R .
7AFTERC A BE: Exist Switch, 1%IhHE ] & B A7 fEAL I Zh se I 5 5 0C 1
A AN L ID
bl LEN Function Value CRC
(DATAO-D (DATA2) (DATA3) (DATA4) (DATA5)

HAEThRE ATA1)
Disable 0x0000 0x05 0x07 0x00 dataO+...+data4
Enable 0x0000 0x05 0x07 0x01 dataO+...+data4

#E: 1 KRMNZIIRETCAAEAT I DR, B A M shie I Th R .
2 B NI Ja A I A 1SR [RIR 2 s B R -
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8.FHZEMNF ). Block Sensor, iZ%IRE R 15 B BN 2 B 1A, B/ NS BART A Ams, S a) P JEk R 2% AN G HY
FEAT fib AR AS AR R, 543550 B AR IR 1) (30 5 58 B 1 3 Fo 140 JON: 28 fh

Bl ID Val
Hute LEN Function alue CRC
EATAOD | o | oty | (PATA4DATAS OATA)
HHILRE ATA1) )
Oms 0x0000 0x07 0x08 0x000000 data0+.. +data6
4h 0x0000 0x07 0x08 0xDBBAQD data0+.. +data6

ik VT RN AR RN 5 I RE I TR 45 3 YRR L DI fE

9. M AME R % Light sensor Coefficient, ZIhRE T & BYGHEE#MERE, H T RMER BT LR L I B E

_ ID
LN (DATAO-D LEN Function Value CRC
BT (DATA2) (DATA3) (DATA4) (DATAS5)
ATA1)
Min: 1 0x0000 0x05 0x0b 0x01 dataO+...+data4
Max: 10 0x0000 0x05 0x0b 0x0A dataO+...+data4

vk VL BCE R e BALE R B R R i SRR BEE ) -

10 &% : Connect Pair, iZIhRE T 1 4 5 WiFi. Zigbee SR ERAD W@ AT 4, 4N 2% &% start Xf M
)i AR W A 5 Wi 75 BT 88 R ZhBC M, 5 2 B0 WIFi i B9 2% Bl 3% true SER: 4, TiE B 2k %

false X Wi [ 4 o

2 E/EyaN U] ID
2l LEN Function Value CRC
(DATAO-D (DATA2) (DATA3) (DATA4) (DATA5)
HAETIRE ATA1)
false 0x0000 0x05 0x0f 0x00 data0O+...+data4
true 0x0000 0x05 0x0f 0x01 data0O+...+data4
start 0x0000 0x05 0x0f 0x02 dataO+...+data4

#UE: 1AM LED 487 N LR, INERES TR 2 70 8h, AR 24T 3 5% 108 Rom i) -

MBS HIT RS (BN T NS SRR M R, R8T BRI R4 2 A

[EI=3)
LAC/EN ID
i LEN Function Value CRC
(DATAO-D
B e atary | (PATA2) | (DATAS) (DATA4) (DATAS)
B
Enable 0x0000 0x05 0x10 0x01 dataO+...+data4
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12 6B IAE RE . 1ZThRE T iR B G ThRE I A 8% 4]
A AN ] ID
Hte LEN Function Value CRC
)P (DATA2) (DATA3) (DATA4) (DATA5)
HAH R ATA1)
Disable 0x0000 0x05 0x11 0x00 dataO+...+data4
Enable 0x0000 0x05 0x11 0x01 dataO+...+data4
£V 1 RPBNZIIRE LB T RE .
2.8 BRI e AR ALE T & O AR R e A R s W B R
13 BHRAS: ZIRE Tl RA S
LAE/TRIN D
¢l LEN Function Value CRC
(DATAO-
DATAT) (DATA2) |  (DATA3) (DATA4 -DATA5) (DATAB)
BAEThhe
EHiHe4 0x0000 0x06 0x13 0x0000 data0+...+data5
n 254 0x0000 0x06 0x13 (0x0000~0xFFFF) dataO+...+datab
14 JH B ERES E R IEZe S (ZH S R REAEYD
LAE/TTIN D
1) LEN Function Value CRC
(DATAO-
oaTar) | (PATA2) | (DATA3) (DATA4 -DATA5) (DATAB)
BAEThhe
g R I%E | 0x0000 0x06 0x14 0x0001 dataO+...+data5
15. 8% GZFe4 HRIEAERD
LAE/ TR D
Gl LEN Function Value CRC
(DATAO-
oaTar) | (PATA2) | (DATA3) (DATA4 -DATA5) (DATAB)
HHILRE
bi‘k )\‘/\E‘
‘;‘FE/T TR 0x0000 0x06 0x15 0x0005~0x012C dataO+...+data5
[f] (5s~300s)
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16. 5 e Il

LAE/ TN “
¢l LEN Function Value CRC
(DATAO-
(DATA2) |  (DATA3) (DATA4 ) (DATAS5)
. . DATAT1)
HHILRE
W E % 0x0000 0x05 0x16 0x01 dataO+...+data4
B LK 0x0000 0x05 0x16 0x00 dataO+...+data4
B E K 0x0000 0x05 0x16 0x02 dataO+...+data4
17 ST A B/ 1k B ZIhRE B 3 R 48 TARIRES)
EAE/T0IN D
%l LEN Function Value CRC
(DATAO-
(DATA2) |  (DATA3) (DATA4 ) (DATAS5)
. » DATA1)
BAEThhe
H NI 0x0000 0x05 0x17 0x00 dataO+...+data4
HNIZEE 0x0000 0x05 0x17 0x01 dataO+...+data4
EPNG: AN 0x0000 0x05 0x17 0x02 dataO+...+data4
18. 5L/ B8 T 2%
L&/ TN D
4 LEN Function Value CRC
(DATAO-
(DATA2) |  (DATA3) (DATA4 ) (DATAS5)
. . DATAT1)
HHILRE
Disable 0x0000 0x05 0x19 0x00 dataO+...+data4
Enable 0x0000 0x05 0x19 0x01 dataO+...+data4

ZMRAFREFEITIRE, RATEAFHEAWS, FERE¥EN, EATRES LRED TR
(FEZPREHBRZIEZS5, AR ERMS HD

19. %3] DjRe:
A& 6min), RRYRZS: EBEIZATFRE.

AR~ ID

Saad LEN Function Value CRC
(DATAOD T patazy | (DATA3) (DATA4) (DATAS)

HAEThRE ATA1)

BROIRE 0x0000 0x05 Ox1b 0x00 dataO+...+data4

VAR GE=22 | 0x0000 0x05 Ox1b 0x01 dataO+...+datad

F 2 SERR 0x0000 0x05 Ox1b 0x02 dataO+...+data4

T2 0x0000 0x05 Ox1b 0x03 dataO+...+data4

ik FAMHERFFTIORATEN, BRI HERPE .
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20. k) E: HIhRET LILEARNBSHIKEEH R E, BNSEEEZH4NETRES#SEUK
HEH RANERE, HEERERGS, ERXEARKERII@RE, SBENSHEX LR,

/TN N
« LEN Function Value CRC
(DATAO-
) DATA1) (DATA2) (DATA3) (DATA4 ) (DATA5)
HE IR
WEH %E | 0x0000 0x05 0x30 0x01 dataO+...+data4
H BN E T
TN i ] 100%
SIE B} B} ] 30s
LED R/ 4T IR vis
MR 2R 3K 1
IR {E 10Lux
e JAS W T 2 Vis
AFAERE T Vis
TR 2% S KBRS T
SR B HRTT R Vis

A
1. WREA LR DR miE Ay 4 &K EE iR [l : 000005FF01XX
2. S B BV A R Al 000005FF02XX

[ Disclaimer]
Due to the complexity of product technology and differences in application environment, it is difficult to guarantee a
completely accurate or complete description, so this specification is only for user reference.
We will reserve the right to make changes to the product specifications without notifying the user, and do not make
any commitments and guarantees in the legal sense.

At the same time, our company encourages users to supplement or modify the contents of our specifications after

using our products.
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