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Radar Sensor Module
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@ MS-Series

Radar Sensor Module

1. NI L (Product Outline)

MS-RATXM (MS-RATIM/12M/14M)2} MS-RA3xM (MS-RA32M) dl0|t] 2& NS=2 =A 2

s &£& 9 dgsrgs AEBG= M HM=Z2 24CHz Yol ISM YWHEOA SZtels
CW(Continuous Wave)E 0|25 SZd(Dopplen@Alol ol #AM 2=(Radar Sensor

Module) & LI C}.

RATXM/3xM A2l 2&E2 CHILESl Foll W2l MS-RATIM/MS-RAT2M/MS-RATAM M &
A

T BSZER] MM I LHZEEEL MS-RA32M © 2 PAME0 QSLICH 24 25 dH SZ&F He|l= RCS
Tm2 (Mol oxHE JlE2e=2 2F 5 ~ 8m (RATIM), 7 ~ 10m (RA12M/32M), 8 ~ 15m (RA14M)

Mo Ch oA MAIE Hels =2 28330 250 WZEHE Digital AMP 2] Gain 0l 2|l A

MS-RATIM 2 D& 2ittet P22 Holle 222 358 A2 S8 552 530t
Ilse AHYLCEL MS-RAT2ZM/RATAM 2 B3 A9 34Y, £5 % Ml Yots HAEok=
Ilss AdEULL ddder 452 2ADF M2 Chiees Al BoAl= YLIAE
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MS-Series

Radar Sensor Module
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@ MS-Series

Radar Sensor Module

MS-RAT4M

MS-RA14M(B)
Rev 0.1
2019.02.15
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@ MS-Series

2. S

Y

Radar Sensor Module

2l (Features)

A9 S8, £ U vsk AE0| Jhsot 24.05GHz ~ 24.25CHz K-Band dl0I1H 2=
(AUQ AF2 Jls / Wek =& J|ls2 RAT2M/14M/32M H &

5m~ 156m Al CtYst AE YUY E A= M= & (&Y% = Human's motion
JIZ0l2 MAIE 2t A& Y9le= UaEl digital amp 2F 2F gain controller & 0]26}04
OlMl =40l J1s)

|,

(_‘

t

02
roh

2 U E JIKXl= PCB Al CtE|ILE (Patch Antenna)

OHT

A9 (22x18mm/22x22.5mm/33x32mm), MZA e 2=(65mA)
32bit CIAE tleXxie| Jls W

v 4 T digital amp

v 28U A== %let 50 Tl Threshold Level &7
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3.Pin &Y

(Pin Descriptions)

MS-Series

Radar Sensor Module

PIN PIN NAME PIN NAME PIN NAME DESCRIPTION
NUMBER
MS-RA11M MS-RA12/14M MS-RA32M
1 VCC VCC VCC 3.3V (Typical) (Note1)
2 GND GND GND
3 PWM PWM PWM User definition I/O (Note2)
4 NRESET nRESET NRESET Module Reset
5 Motion out Motion out Motion out Motion detection signal output
6 101 Approaching Approaching Direction of object /
User definition I/O (Note3)
7 102 Departing Departing Direction of object /
User definition 1/0 (Note3)
8 Velocity Out Velocity Out Vibration Out Velocity or Vibration Output/
User definition 1/0 (Note3)
9 RX RX RX Command Control Port
10 TX TX TX Command Control Port
H3Pin &Y
Notel: MS-RATIM 22 JUYst 0td=1 328 JHALD S22 o) 2o &80 ge
HS ZIoke AP0l AHE sASHol THIUCL Has sHS SldME BES
AESHH A A-OILE HHF 20| MAHE HHS Sl 0f Ct.

Note2: PWM Pin 2

purpose /0 signal YL|Ct FJ}

AEAR]

Moo=

=~ =

S0 S

PWM Pin

AOIA =Y control 0l AFE0| JhsgiL|Ch

Input/Output programming O]

Jtset

general

2 WS MCU 2l H/W PWM block 2t 1A & 04

Doc2020_v1.6
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@ MS-Series

Radar Sensor Module

Note3: I/0 Pin € A2XI2| SA ol %A Input/Output programming 0| JIs8t general purpose
I/0 signal &L|C}. FIE 22 |/O Pin2 WS MCU 2 A/D convertor block 2t AAIEI0| LM

o=

-

iR}

go2 AE0| JtsgLith

24GHz
Patch Pin1 : VCC (3.3V)
Antenna Pin2 : GND)
1 Pin3 : PWM or USER IO
Pin4 : nReset
Radar & Pin5 : Motion Out
Controller er (DSP) < Pin6 : Approaching / 101

Pin7 : Departing / 102
Pin8 : Velocity/Vibration
Pin9 : Rx (command)
Pin10 : Tx (command)

24GHz
Patch

Antenna

\(RX)

Pin1:VCC

33V s dde= dolgel otdz s8s ol dH g5 zulet MA =0l AHSE 0 0F

i

Vibration

Sensor

Pin 2 : GND

Pin 3 : PWM or User /0O
PWM 2 W&El MCU 2 & PWM port 2F AZE 0] AUA LED lighting 2 &2 H&

[

g

9
dimming control port 2 AF20| J}s LT PWM port 2 AF25HA 2S A2 General purpose

I/O0 2 AHE0] JtsEuth

Pin 4 : nReset

Low Active Reset Signal

D0c2020 v1.6 8/17 MS-RA1xM/3xM Radar



@ MS-Series

Radar Sensor Module

Pin 5 : Motion Out
dlolcdol 2 A== Motion Detection Signal Output. AF2 AL 2oiA AH

H2 ol 2ol M S220| A=Y Motion Output signal 0| =2 g L|C}.

i
0o
>
1e
o
B

Pin 6,7 : 1/01, 1/02 (RAT1M)

Pin 6, 7 : Approaching, Departing (RA12M, RA32M)

Pin6 2t Pin7 2 RATIM 2| &% General Purpose I/0 interface signal 2L|CL 0] 1/O interface =
A/D convertor input €2 A0 J}S6t0d analog signal interface Ol AlEZ £ ASLUICL

OlE =0 Thermistor 2 Z2 analog device 8 0|28F 25 Y822 AIE0| JlsgtLlct.

]

RAT2M/T4M/RA32M 2| &

40
~
ro
bl
|0
HU
i)
2
1o
i
o
o
o
e

=2 Pin 22 MAH0l o
AELICE SAIE dol HMME eoilM Thls 2 Approaching £80] ‘H'=2 5 ZHol&
AL Departing 20| 'H'= FLICl Lok Z 0 WelM RATIM 2F 20| Ceneral Purpose 1/0

interface pin 22 A Al2 Jlsg

0
°
o

Pin 8 : Velocity Out (RAT1M, RA12M, RA14M)
Pin 8 : Vibration Out (RA32M)
Velocity out 2 eloltfol 2|aHAM

=3 guth 55 Yo HdH2 MEE= GUI Interface of 2alAl HA0| Jbsglch Il

A 42 0.1KM/H ~ 20KM/H 2L Ct.

d&d =A2 5501 ddE S5 Yol o= I}

MS-RA32M 9 A<= Velocity out T2 Vibration out 0] =21 EL|CH A=A 2| M

10 A TtlE 2R "Welol ©ls0] 2R &% Vibration out pin 22 &8 0| gLu|C}h.

iz
0
ra

Pin 9/ Pin 10 : Tx/Rx (Command Control Interface)

MS series module &2 serial communication & SollM 222 MCU 2 0 JHX] HE S
interface o= 210l Jls €UCE Pin9/10 2 0|2 98 interface signal 2 L|CL 222
MCU OIM d&&= A9 S82Y MUl 55 S0 2st MPE AAHe=z a2 £ Q1

o ~ L
SAYS d= et 55
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4. M| 744 (Electrical Characteristics)

MS-Series

Radar Sensor Module

Doc2020_v1.6

PARAMETER CONDITIONS SYMBOL MIN TYP MAX UNITS
RADAR
Transmit Frequency g?o—f(r:equency @ fc 24.050 24.125 | 24.250 GHz
Tx Output Power (NoteT)
RATIM @ 25° C Pout 5 9 13 dBm
RAT2M/RA32M @ 25° C Pout 7 11 15 dBm
RAT4M @ 25° C Pout 9 13 17 dBm
SENSOR
Detection distance for person working (RCS 1Tm? ) (Note2)
RATIM 5 7 m
RAT2M/RA32M 7 10
RAT4M 10 15
Detection speed range 0.3 30 100 Km/h
(Note3)
Detection angle for person working (@ -3dB for RCS Tm? ) (Note3)
RATIM Horizontal +70
Vertical +50
RA12M/RA32M Horizontal +60
Vertical +35
RAT4M Horizontal +55
Vertical +25
POWER SUPPLY
Supply voltage Vce 3.2 3.3 3.4 \Y
Supply current (Note4) lcc 70 75 mA
OPERATION
Start-up time After power on Ts 10 msec
10/17
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MS-Series

Radar Sensor Module

Interface signal Digital Signal 1/0 3.2 3.3 3.4 V
ENVIRONMENT
Operation temperature -30 60 °C
Storage temperature -40 80 °C
x 1 27+4
Notel: Tx Output Power = AFEE Radar IC 2| &1t oljTt LYol A= oth|Lt 0|52 &t
|22t A YLCh
Note2: dZ& Jele Ald =40 2= S0 wet 22 Yt s & Aol ek
Gain Controller 2| gt= Yal AIHAM dE Hele 54 % 280| Jbsottt
Note3d: £5 &2 daAel&E MCU 2o dsit A U2, A=l max JIEA=
A31G11140MHz s2t2 Jl&Ee= ot . M EVB 2 zltf & £5&= 30km/h 0|2=
HAO| 2ol At V= F20 22| viefutt
Noted: 4= Y= -3dB Jl&Ee= HaxA=S AHstot gduch AN 42 4 H2
LA A L St 56| &= Digital AMP 2| gain 2 &JF AlIZ|H & Y|t =ty
gLt xo d&E "= GCain = 1 =2 A3 = =dst gLt 2iMlet Atetz QHHILE
Sdit ds Nd 222 &Zx obJ| utgu L
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@ MS-Series

Radar Sensor Module

5. OtEIL} £ (Antenna Characteristics)

MS series 20| 22 2F 1dBi ~ 8dBi 2 Peak gain 2 JIAl= 1TIR PCB X CHHLIE 2t
PsE Y92 1 - 4 WX 2 array £ 0|F 10 ASL|CE CHHILIS] Array component JF S0 Y442
OFEILE OlUAIDF Meto2 HEE A HUoz AE H = Siloll £H/457 Weio| vtA=2

=0 SUCL MS-RATXM dlolt] 2=2| oldfer ¢HHLE Sd& & Olaiote &M SE0 0fE
BHAIS ot=Dtoll Wetd o £2 dsit 2itE 2= + ASULH 20 WEE X eHELb=

8 /r det e oyl
o

-

g =0l th=D] w20l de=tot tiAlE 2= LICL Ofc

g 20l 8 deto] g 50| o4 dete] Y S92 WUl 2ol MSol wet eHeLtel

dets ndolof A& UiAE oto{0F gLt

CE 19 HHILE

+Hesk (HORIZONTAL PLAN)

=223k (VERTICAL PLAN)

TRl 1 okE|LEel hats

Notel : Horizontal Plan 2 QHHILF AlA"HOAM Azimuth direction, Vertical Plan 2 Elevation

[—

direction 2 2|0] gL}
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MS-Series

Radar Sensor Module

MODEL PARAMETER HORIZONTAL PLAN VERTICAL PLAN
RATIM Peak Gain @ 24.15GHz 2.91 dBi 3.47 dBi
Beam width @ -3.0 dB 78° 70°
Beam width @ ~10.0 dB 160° 140°
RAT2M/RA32M Peak Gain @ 24.15GHz 4.07 dBi 4.07 dBi
Beam width @ -3.0 dB 80° 38°
Beam width @ -10.0 dB 150° 90°
RAT4AM Peak Gain @ 24.15GHz 6.94 dBi 6.74 dBi
Beam width @ -3.0 dB 75° 24°
Beam width @ -10.0 dB 140° 50°
i 2 CHHILE 0l % Aekd
Notel : 2t OHHILIQ| gain 2 =2 Al AF2El cable loss &F 2.5dB J} ZgtEl XL C
Note2 : 2F CHHILIC|l gain & YX9o CtelLE Fulol 2oiM FH&E gle=s M S22 Sdut
AOIOF 2l & £~ S
13/17 MS-RA1xM/3xM Radar
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@ MS-Series

Radar Sensor Module

Amplitude [dB]

Roll [ded]

I
u

a

I 2 MS-RATIM ZAIE (EUe)

Amplitude [dB]

Roll [ded]

2 3 MS-RATIM ZAIIHE (2] 23t
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@ MS-Series

Radar Sensor Module

Amplitude [dB]

Roll [deg]

I
o

0

! 4 MS-RAT2M/MS-RA32M AL EL (4~ b))

Amplitude [dB]

Roll [deg]

0% 5 MS-RAT2M/MS-RA32M L ALEHE (4=2)elal)
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MS-Series

Radar Sensor Module
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Amplitude [dB]

e 3%
XY
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JELN
i
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S
SS

Roll [ded]

I
o

0

6 MS-RATAM AL E (2

Amplitude [dB]

Roll [deg]

2 7 MS-RATAM ZALIHEL (2] 23t

Note 1
HAt= AN S2F S0 Koo 2 s ct

© OHHILE WAL BlEE A= Al Cable Loss ¥ =3 A|A® IOl miss matching 0] 2|6t

Note 2 : Back side ZAI HEHEZ AN 2=0A= shield can 0l 2JaiAl AMst =0 ZLICE
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6. 2|2 72& (Mechanical Outlines)

“— Shield Can

22.0mm

18.0mm 1.2mm 2.0mm
(L-4mm 0.5mm
e
PIN1 —//E
C 2.0m
} i
MS-RA11M CTW%
i
ZZ.Qmm 21.0mm
= N
&l
) -
T -
-
l —i-
J 0.5mm
0.5mm \ .
i 22.5mm > 1.2mm—fe-t——
—1.0mm
T jL-4mm 0.5mm
8 —
PIN1 //D |
G 2.0mm
-
9
MS-RA12M Lz
21.0mm G
d
d
-l
0 PIN10 G
d
L —
O.Smm’

Note 1 : MS-RA32M 2 MS-RA12 1t st J|

A o]

2.0mm

L
\ Shield Can

PCB

MS-Series

Radar Sensor Module

Doc2020_v1.6

17/17

MS-RA1xM/3xM Radar



@ MS-Series

Radar Sensor Module
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@ MS-Series

Radar Sensor Module

7. GUI Software

MS-RATXM/3xM dlolt] 22 AMAC tloxfe] d= Udotn Asuth lae e
Jls& 01&80ol0] AMEAL= 0] JHAl Yot=
b1 1ol AFEAL QIEH 0| ~E Al ob=

ol

J

GUI(Craphic User Interface) Tool 2 Al &L}

GUI Tool 2 PcOIM =Ztottd YA Ml &Eot= EVB (Evaluation Board)2l USB £ oM AZO0|
FLICEL M3&+= GUlI Tool 2 2 29 EMUl UA ¥ P2H0| Asez2 HEE W AFEAD}

Al AMEols 2101 JFsELICE GUI Tool M AldE= 25 & Jls2 a4 €8Lth

1. MS-RATIM (Z& 8)

OII

D A =9

o
L]
ik
i)

ol
[e]

2) Al =9

I
K
oy
M

2. MS-RA12M/MS-RAT4M (D&l 9)

1) MS-RATIM J|& Jls

ol
Ol

2) A 259l Yekd P2F (approaching and departing)

0

3. MS-RA32M (&l 10)
1) MS-RA12M D& Jls

2) s 4Al Jls (10 e X, Y, Z2F2 ts HA)

OH

dMet S5 9 Jls2 IEE MEA dUME T2 StAD| bREiL L
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& Radar GUI - [MS-RAT - Chart]
@ File Tooks

MS-Series

Radar Sensor Module

- a x

[T Activation hold time: 0.5[s]
L]
f Detection Hold Time: 0[@85ms]
[ ]
Detection Threshold: 6.0

Velocity Detection Threshold: 4

SIS MM MM MEM M9 MIM MAH 3T M5B
[sample rumber]

oy = DCrmovs =—

Speed [Km/h]: 0. 53
Doppler Freq [Hz]: 23.46

KOTECH

e [ e

COMM O Model: MS-RATIM FW VER: 1.0 REV: Jan 26 2020

Chstiest | Gad: 11 X1

2l 8 GUI Software for RATIM

.Motlon detection

.Velocity detection

Moving Average Period: 10

14 Gain Control: 2X

4N ST OS] 59 6% 661 67 Vi 76 905 841 @7 913 S49 GBS 1021 057 1093 M NG5 1200 127 12 1309 16 131 1417

[sample number] '

Min. Detection Velocity: 0.6[Km/h]

Max. Detection Velocity: 6.0[Km/h]

Read Write

Flash Commit

02 8 2 RATIM GUI 2 3o 2 M JefZe= A9 SaUds 2030 0 52 H0|
AHE J1E e 90U S8Y d&E= 2460 s 4= 23 (Motion detection) 2 55
4= A3 (Velocity detection) Z2UE 20 &L HAE J|l&W2 2152 Detection Threshold
Bar £ ZAZolol $140| Jbsolth olgist YUaloz2 A=A AN e W Jtsshil, 230

MSHelE #let 0de] JHAl parameter

2dE Aol 29 gte 2E0|l Write

Doc2020_v1.6
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@ MS-Series

Radar Sensor Module

~_Activation hold time: 0.5[s]

e | '
| ’

‘ ) ) : Til
. ‘: w ; Detection Hold Time: 0[@128ms]
b |
|
‘ it Detection Threshold: 6.0

[ ]
| Velocity Detection Threshold: 4

Moving Average Period: 10

[ ]
Gain Control: 2X

! 1 i

[l Vi i v

19623 13068 19513 19355 20003 20043 2003 2018 2018 P s a2 20 200 2510 26 2 M e 2680 2m6 bz M 2 2 %k e iz e zanm
Dasole rumber] pample runber]

s})éed [Km/h]: 1.06

Min. Detection Velocity: 0.6[Km/h]
’Motlon ‘Approachlng .
Dopp|er Freq [Hz]: 46.88 il

7 Read Write
Ko TECH ‘Velocﬂy Departing
: Flash Commit

2o (2157 | [[Coe | | Addtorsl Optin

S-RAIZM AWVER 210 REV.Jan 28 2020

T2l 9 GUI Software for RA12M/14M

08l 9= 28 89 GUIl I 22 Approaching 2 Departing Flag 7F A0{A A0} &llold
MIA 2 CHE2 9 Approaching Ol activation S0 Z0{ X% Departing 0| activation EIC}.
CIE Jls& RATIM GUI & =< 6tCt.
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qJ8

Owtreset | Got:[11

[Cororme ] | Addtionel Opoen

2em: [2056

T2l 10 GUI Software for RA32M

X '”':Y.Z Calibration = P
Speed [Km/h]: 0.00
Doppler Freq [Hz]: 0.00

( KOTECH ()

MS-Series

Radar Sensor Module

Activation hold time: 0.5[s]
N

Detection Hold Time: 0[@128ms]
i

Detection Threshold: 8.0
= =

Velocity Detection Threshold: 4
—

Moving Average Period: 10

I
/Motion | - __.'Approaching

::Velocity:f' ) Departing

‘Gain Control: 1X
i

Min. Detection Velocity: 0.6[Km/h]
-

Max. Detection Velocity: 6.0[Km/h]
4 .

Read Write

Flash Commit

210 2 RA32M GUI 2 RA12M GUI ol &ls ZA| J1s01 =0 LT GUI € 2= Aol

A= 2efZ= 3 IR MO ez FEE 0 D 2 XY.Z FO S MIIE 20 =L

TS MDl= & 16 (88II55)23 4E0| Jbsolo 016 ©Hel=2 AEsH0f 10 ©h=2 ZH0|

Jtsottt, A& HS2 MIIJF 4501 =W &S e otthel X\Y.Z flag It activation & Ct.
22/17
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@ DE‘__H MS-Series
Radar Sensor Module

ofefel T2 MS-RATIM 2 dE dss Aldet Z2ot0l0l 53 A2l IJ[= RCS Tm?* £

rr
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@ MS-Series

Radar Sensor Module

Model Number Naming Rule

MS-RAxxM

v

MS : Motion Sensor
RA : 24GHz Radar / RB : 10GHz Radar

v

Modulation type

\4

1) 1 : CW with Velocity detection function
2) 2 - FMCW with Distance detection function
3) 3 : CF with Vibration Function

Antenna type

v

1) 1 :single patch
2) 2 : 2 array patch
3) 4 : 4 array patch
—»  Built-in MCU

1) N : external MCU
2) M : built=in MCU
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