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motion_and_presence_detection T H . ~BIACE 5 IWRL6432A0PEVM MIFl. DL RIS B2 e B SO R B

y Fededededekdefededefdede el fddehdedhdefddededhdehddehdefddehdedddefde Nl hddddn
0

% PresencebDetect: Chirp configuration and Processing chain are

% optimized to detect any kind of motion, including fine movements

% (even small movements that are present while sitting still,

% such as, movement caused by typing, breathing, etc.). However,

% there 1is no velocity measurement reported in this case.

% It is typically useful for applications such as identifying

% presence or absence of occupants in an indoor setting.

% Localization (Angle estimation) of the object is possible.

% Fededededede et dede e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e et

sensorStop 0

channelcfg 7 3 0

chirpcomncfg 20 0 0 128 1 30 2

chirpTimingcfg 6 28 0 90 59.75

framecfg 8 0 403 1 25

guiMonitor 2 2 0 0

sigProcChaincfg 64

cfarcfg 2 43201

aoaFovCfg -60 60 -4

rangeselcfg 0.1 4.0

clutterrRemoval 1

antGeometryCfg 111001131203 2.52.5

compRangeBiasAndRxChanPhase 0.0 1.00000 0.00000 1.00000 0.00000 1.00000 0.00000 1.00000 0.00000

1.00000 0.00000 1.00000 0.00000

adcDataSource 0 adc_data_0001_cCtestAdc6Ant.bin

adcLogging 0

TowPowercfg 1

factorycalibcfg 1 0 38 3 0x1ff000

mpdBoundaryBox 1 1.95 0 3

mpdBoundaryBox 2

mpdBoundaryBox 3
4
0

oOoORr o
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OO-bO
[elole]
= O

250
01
8 2
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o

mpdBoundaryBox
sensorpPosition
minorStatecCfg 5 4
clustercfg 1 0.5
baudrate 1250000
sensorStart 0 0 0 O
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R18
RS232_TX UART RX
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2.3.1 IWRL6432A0P

IWRL6432A0P Z Kk ALK a8 & — ik E 25 K2k (AOP) 234F |, REERIR O Z KL RSN A SR . ZasfhFiET
WAL (FMCW) AR .. %8 BE1E 57GHz & 63.9GHz AL NI T , 324 MU B P,

IR T F 4 G & RIE AW AU 5 BT 75 B BTG AR R e

Hivite a5 7% 4 (FECSS) : FECSS & Mot A iivmAC B . AR E AL BE4S Arm® Cortex®-M3.
M T 745 (APPSS) @ 1E APPSS H1 | iZ28FSEBLH F AT 9m 21K Arm Cortex-M4 |, R VR H 2 S35 il Fiz 1 B
. TiEF 24 (TOPSS) /& APPSS HLJFIR AR 2, 60 2 IR s Y Bk,

FELEIE A (HWA) + HWA S #0300 i B 28 e (FFT). 1558 4R % (CFAR). 45 80RN i 45 2538 F 7 ik A
% APPSS #4THME .

Front-end controller subsystem Hardware Accelerator subsystem Application subsystem
(Customer programmable)
aspl Serial flash interface
L3 RAM Cortex-M4F Control/Communication
256 kB at 160 MHz interface
Digital Front-end CAN-FD Communication interface
(Decimation fiter HWA1.2 o Prog+pata |, BootROM
chain) v 9 E9v optional fixe:
S| sipKs | routines 256-KB
ROM
UART For debug and/or Control/
Comm interface
ADC Buffer
Shared RAM (L3)
256 kB PMIC control/EEPROM
interface

Always On subsystem Communication interface

o &
ncc
DMA Test/Debug JTAG for debug/
PROM, RTC & development

Wakeup Seq
Y Z ESM
QZ QZ - APLL RF con(«thi\' processor (M3)
socc [ b= | |  (lfimware
32-kHz LBIST, PBIST
Prog RAM and Oscillator
Q Tomp Osc oM
gzgz L00s | | sensor

X3 Synth Ramp Generator
(20 GHz) (Timing Engine)

Data RAM

mJ XTAL (40 MHz)

& 2-8. IWRL6432A0P HiEE

IWRL6432A0P &t [ 1% 11, mIx IR GREAS L Ysidskadt 47 spopddzs ], R FH A B R i) HORAS (LT H ) o«
e B BT S MR IDRRIRES (W FEARA R FEEAR ) AOThRE | PR Ih AL MR AR A 2 M i b [ 13 S P 28
T L Y IP HORSEILRT o Z AR R AL T IR BE AR B Py R AR IO | 5 D AE SRR L AR B A SR MG B
ATC B S

AN | ZEs R TI R IhEE 45nm B E #h 4 8 SE A P2 54k (CMOS) L2 Ma | 78 /N 235 s Bk 42
B . IWRL6432A0P it AT Tk ( RN N2 ) S RIIFE. B, BRHEERSR.

RERGEH TUTNA

= INWINE EIl 4

Pk BT 2 A

AN HT

AAAE RN SIS S e I

AHLFRTE (HMI) BT 35k I 2 T 34 R 01

-
o

MCTIFEXR JZ 5K 7 ik 22 i i ZHCUD27 - JUNE 2025
FER IR 1

English Document: TIDUFEOQ
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCUD27
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCUD27&partnum=TIDA-010967
https://www.ti.com/lit/pdf/TIDUFE0

13 TEXAS
INSTRUMENTS

www.ti.com.cn

RAYL

2.3.1.1 REESH T ENE

IWRL6432A0P 1% 8 £ il — MR SCE 18 FN P S R J%d 1E AoP.

1150 um

0.37mm

2000 um

: 790 um

!

1

!

1

1

1

1

I

1

1

1

I

| 880 um

3.44mm
1.58mm 1920 um Al
0.49mm
. A=5mm
N10
N2 N2

A1l
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TX Output Power Across Azimuth

Tx EIRP (dBm)
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TX Output Power Across Elevation
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2.3.2 TPS628502

TPS62850x & — R4 51 IS 51 B 1AL 2A ( Fr4E ) A1 3A (1&{H ) 5 &3m0 Bt/ B R R e as . X s g
3 T AR F R A S IR D . ARPE T S8 AT SR Ei 2A A FRS HY B A AT A AR s . P e Ah s 5 =
7t 1.8MHz % 4MHz Y5 N 1T MR | IR o] fE %5050 F K LR 2 AR 8. 78 PWM AT PEM R
TPS62850x 2 7E 4% # H hiE N8 Bt , M TEEEA 3G Bl N R FF R 0K . 1Zas MR AL AT Bk . )5
F SSC I}, M {EH PRI P | FFIARLE PWM #5220 FREALARAL . SR AR 5 A TARFRIF KA R A = T b
FRIF AN F £p %2 288kHz 2 [A]. TPS62850x 1F PWM = N 24t 1% MdiH B EAGfE , XA BTt B m i
F A FE T R, 3l B A BR AR NI PT 4w AR T TR (FPGA) IR % FELJR FE R 23K

TPS62850x % 8 5| i, 1.60mm x 2.10mm SOT583 F} 3%,
WA E - 18k Q HPHZE M COMP = FSET i##:%] GND. 1ZH HE K8 E AL AL E -

1. JFRBIEBN 3.3MHz
2. R (SSC) JE
3. FMEEE 2, DASZI ARSI N

____________________________ 1
VIN |_J'] * —@— L’JI] SW
9 17

| _‘ I
| Bias — |
I Regulator Gate Drive and Control I,':: |
' |
| | |
I . I
| Oscillator |
EN I:l -ipeakl Izer(r |
I = I
MODE/SYNC [} “ f P |

I _ . 9;_& —— JGND
Device J I

PG [ }— =
Control Bandgap I
I [ FB
COMP/FSET |;]— = |
|
| Thermal |
| Shutdown I
L. -—-—-—-—- _—-——_———— _ _ _ _ _ _ _ _ _ _ ______ a
&l 2-12. TPS628502 J51E &
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2.3.3 TPS2116

TPS2116 & — IR LIk S ae ik |, HiE iR N 1.6V & 5.5V |, B KRFIE RN 2.5A. %284 N 158
MOSFET 7L H R 2 A Y3 | [F] 75 58 — IR I F s i SR it 2 3 ) R 43 R .

e 1.32 n A (LR ) FRERAS TR 50nA ( SLUE ) FMRAFHLEIR , TPS2116 45 7)3& A T s e o —
NN R G R ZE K T Bt i A 25 i A S A (]

TPS2116 w4 N FH FC & H T A A F f D) lE . B it Je iU Je e B 82 28 VINT f9H)E | 78 VINT R
R F K ) 8 1 R 2% TR (VINZ). Tl fo v P V13 GPIO B3 7 A8l iE 2 (Al V) s 5 .

Reverse Current
Blocking
VIN1 VOouT
Input Supply 1 M I I M Output Load
(Primary) T 1yl T o
§ —|— RST
ST
VIN1 PRI1
| I: p N |
VIN2 l I
Vrer Control Logic =

And | [Temp

= Gate Drivers SNS
MODE

AN |
J
VIN2
Input Supply 2 0 f| A—I-_I_ GND
(SecondarY) Reverse Current I: l |
Blocking ——

& 2-13. TPS2116 FHER]
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3. B WAERAIMNR LS R
3.1 BEHREK
WS BRHTE

o LRI | 14 IWRL6432A0P ik e . FT230XS USB % UART ##u2%D) J2 A 1.27mm #1053
HeAR r R AR

* TIDA-010254 J:fbR |, it 1.27mm 32 BBt S % Wik,

* LAUNCHXLCC1352R1 Jt£k MCU LaunchPad™ k£ : ifiid Bluetooth LE 5 TIDA-010254 J:fiti iR i (5
it USB %% i%4: PC GUI #HT UART 1 .

» % Visualizer GUI ] PC , B M on B A% BB AR N 45

3.1.1 A/THEAE

3.1.1.1 WitEHAIIE4k - IWRL6432A0P 48
SECA R P BAIUG1% 55 B R

1. R Y SW1 8 IWRL6432A0P HLJEEN (SOP) 1. 3£ 3-1 $#2fit 7 SOP Ak iH. “0”
TR B RAE , 17 Roakgl him. e SW1 LB 410k “0” , ZR& “17,

& 3-1. SOPO #ix
R SoPo AU
1 0 SRR o WA SR e B o 55 30 DU % R AT Sh % 1 (QSPI) N7
2 1 TIRERa : IWRL6432A0P 1 1/~ RLFITER M QSPI (NAEIEEI A ¥ RAM JF A RAM 3247 R FIRERE. I
B EiE I UART 35 LA B 1F .

2. 4 SOP #ARE NI EHA (15 S5 @ 3-1) -

m LAY
_'aC‘\L‘ iz, \-1

l\“\\\

23 3
Bl

228 czz e G

*R1754244"
Dl?éﬁv ™

& 3-1. % SOP BB AR SRR
3. B THEEER ] PC. 1 USB HL4GE B TR E I 46 52 USB #4245 (J2) 1 PC (1) USB iE#:48% .
B 1) IWRL6B432A0P &5 iA 4% 188 O & 1 3T 4w i

TI $E AL T [ 14w F2 A1) Code Composer Studio™ #F. %151 Code Composer Studio™ £ i JT & I 5%
(IDE) I/ #5m3kEL CCSTUDIO #f4:.

UNIFLASH %A th T HI 3 hil 5 IWRL6432A0P.

TR R L= KB A K B (SDK) |, A T8 —adt i SCFRI 'S 2] IWRL6432A0P. 5% mmWave-L-SDK T.H
U FRE . SDK.
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T8 DL N B R Ad F =K i SDK Fil'5 IWRL6432A0P Mg 044 -
1. 7£ SDK H3TJT visualizer ¥ . Visualizer 7F SDK [#Z38 5043 d - i E 3

\MMWAVE_L_SDK 1installed directory\tools\visualizer

2. %&¥E Flash & T-F T3 N UART i 115 . £ PC k¥ Enter 4.

<G ®  127.0.0.1:6969/flash

A mmWave Radar Visualizer (5.5.3.0)

Quick Evaluation

Configuration Dashboard

Presence Motion & Tracking

Note on Flashing v

Click to expand and read more on when re-Flash is / isnt required
Plots

Power Estimator @ Connection Settings

Flash 1 = = =
COM Ports Enter "COMA41
coM4t ) @ manually

Evm st [ = (Change number to

your Port in Device
Manager) _

‘ 115200 ‘

BACK NEXT
@ Device Select
@ Board Switch Settingg

0 Image Flash

B 3-2. #%# UART 30
3. fE Device Select &4y ik XWRL6432A0P. 7£ PC I fiidi Enter .
& 5 @ 127.0.0.1:6969/flash

A mmWave Radar Visualizer (5.5.3.0)

Quick Evaluation

Configuration Dashboard

Presence Motion & Tracking

Note on Flashing

Click to expand and read more on when re-Flash is / isn't required

Plots
Power Estimator o Connection Settings
Flash
e Device Select
EVM Set Up

- Select Device:
‘ XWRL6432 3 =

NEXT

@ Board Switch Settings

o Image Flash

& 3-3. BfFi
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4. 7t Board Switch Settings ¥4y Hi%k$ SWITCH SETTINGS CONFIRMED ¥#4ll. 1E PC L &5 Enter .

e Board Switch Settings

Please configure the device as per the above image and press reset button to enter Flashing mode.

BACK SWITCH SETTINGS CONFIRMED n.;

& 3-4. EEBUT R IE

&1
K7~ N IWRL6432A0P EVM JF R E . ZBZ ki I S E .

1. 1% Custom Image K¥s5.
2. Hii Upload ¥4l . 1E#%

motion_and_presence_detetion_demo_aop.release.appimage

SO, SRRSO 0 SR R e S RS A Al AE I H SRS R SC B

SDK installed
directory\examples\mmw_demo\motion_and_presence_detection\prebuilt_binaries\xwrL64xx-aop
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3. wiili Flash #4 , F5W RIS %] IWRL6432A0P.
Note on Flashing v Click to expand and read more on when re-Flash is / isn't required
o Connection Settings
@ Device Select
o Board Switch Settings
e Image Flash
O Presence and Motion and Tracking Image
O Range-Doppler Image
@® Customimage 5
motion_and_presence_detection_demo_aop.release.appimage 4+ Upload ‘ T
6
BACK START OVER
& 3-5. B1E RIS
IWRL6432A0P #ifE5e e , #k T~ USB HLZi kT ISR IR SWA YT 3 25k .
%R EL R A BRAE A UniFlash il 'S IWRL6432A0P BUZSCA
1. #TJF UniFlash 4
2. M\ Category triH ik #: mmWave
3. MRS BUR LS IWRL6432
4. piiy Start #2251,
Uniflash
UniFlash  Session ~  About
; @ Choose Your Device
‘I Category: All | C2000 mmWave | MSP | PGA | Safety | Tiva | UCD | Wireless | Bootloader
“ & R
| B T
B AWR6843A0P Serial
Bl AWRL1432 Serial
Wl AWRL6432 Serial
Bl wr1243 Serial
Bl WR1443 Serial
M WRr1642 Serial
M WRr1s43 Serial
B 'WR1843A0P Serial
Bl \WRes43 Serial
Bl 'WR6843A0P Serial
Bl wRL1432 Serial
B 'WRL6432 Serial
K 3-6. IWRL6432A0P [1] UniFlash Bt &
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5. £ Flash Image(s) | #.ii Meta Image 1 f)&%th Browse 141
6. ¥

motion_and_presence_detetion_demo_aop.release.appimage

S, AZSCAEAE PRS2 B P R d R RRAS 2B e AR H SO e iUt s, B

SDK 1installed
directory\examples\mmw_demo\motion_and_presence_detection\prebuilt_binaries\xwrL64xx-aop

UniFlash = O 54
UniFlash  Session ~  About e O
Configured Device : Serial Connection > IWRL6432 [download cexm] Cortex_M4_0

| Program Select and Load Images -
Settings & Utilities Flash Image(s)

Standalone Command Line Meta Image 1 motion_and_presence_detection_demo.Debug.appimage Size: 322.13 KB \ X
[ Meta Image 2
[ Meta Image 3
O Meta Image 4 B Browse
Available Action(s) - 1 Image Selected
Note: Please power cycle your device before loading images
O Console 4 Verbose X Close
& 3-7. &M T IWRL6432AO0P ff] UniFlash ZAEINEBE
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7. {E Quick Settings T F-ahii N COMxx. “xx” s& PC LI RSGEH I SR UART i 15 | iE#31%

B F USB # UART #0538 .

UniFlash
UniFlash  Session v  About

Configured Device : Serial Connection > IWRL6432 [download ccxml]

| Program Meta Image 1 motion_and_presence_detection_demo_aop.release.appimage

Settings & Utilities O Meta Image 2
Standalone Command Line [ Meta image 3

O Meta Image 4

Available Action(s) - 1 Image Selected

Note: Please power cycle your device before loading images

¥ Quick Settings | Remove All

Note: Example - COM1 (Windows), /dev/ttyACMO (Linux)

COM Port: COM41Enter the UART port number manully

B 3-8. UniFlash B udiik &
8. i Load Image %4l , K5 'S 2] IWRL6432A0P.

IWRL6432A0P ZmfEse g , N USB H45 ¢ M) B ik B 11 SWA VI3 17554 2K

- O X

@ Help & Setting

Cortex_M4_0 Disconnected: Halted

i

Size: 203.38 KB a #

]
|

E

]
g
2
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USRS

o KU SDK H RS B FAAERT IR B |, 2o et iR 1 B AR 7 il 5 21 IWRL6432A0P. =K% SDK 1] )\
mmWave-SDK 3xHL .

* Visualizer GUI , ZH M BB R IAHHE . GUI AT P Kk Bk T HARSRI. K T HAE N3 A PC.
GUI fEITH SR Jerr | B

Radar Toolbox installed
directory\tools\visualizers\Applications_visualizer\Industrial_visualizer\

i UniFlash 3 0F AT WAL T B AERE &30 A1 A f s 19 — 3 SRl 'S 21 IWRL6432A0P ik
33 MARE

3.3.1 BIIHEFER I T B

i AN W E R P AT & 5 A7 2 A s B

1. BAZR AP AE = AR b BRI S 1.8m , oA R EA 0 .

F 3-9. =JIZE SRR
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2.

3.

¥ USB HLUGEIER B Z TR | RGIEREES] PC |, NiZfgin i JFE USB ¥ UART #eas i FIpOBi B 5
IWRL6432A0P #4115

3-10. A ERE
7E PC Lilit KK & 1T A#ia4T Visualizer GUI BAF - aa R . mili B 3-11 s TR DUAS D R A 4440 .
IR 2 Y GUI BR B 43k 3 mmWave-SDK. GUI it B SCF3e 5 -

Radar Toolbox installed directory
\exampTles\mmw_demo\motion_and_presence_detection\profiles\xwrL64xx-aop\PresenceDetect.cfg

i3 Industrial Visualizer — o X
File Playback Help

Connect to COM Ports 3D Plot Range Plot

Device: XWRL6432 ¥

CLI COM: 3 Step1 Enter the
UART port
DATA COM: 3 number manually

Demo: X432 Out of Box Demo v
Reset Connection ~ Connected Step 1

@ save Data to File

Configuration

3/xwrL64xx-aop/PresenceDetect.cfg  Select Configuration S-

Start and Send Configuration 5-
Radar data demo result

Start without Send Configuration

Statistics
Frame: 0

Plot Time: 0 ms
Points: 0
Targets: 0

Average Power: 0 mw

& 3-11. FI TR K Visualizer GUI 4t

24
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3.3.2 Bluetooth® LE 5kt &
18 FH UL T % B 1253647 Bluetooth LE 3843 138 Sh A FE A I B 7

1. Bz AR POERES) TIDA-010254 JLatit L. KA GHORAE = b, mEZHHER 1.8m , G T ER - 0

.
2. {1 18650 &1 A it KL Al AR T IA R At el

A 3-12. =% ISR TIDA-010254 ZERERR (1t
3. f#FA USB H4imHE 3% LAUNCHXLCC1352R1 TG54k MCU LaunchPad™ i%#:%] PC.

& 3-13. LAUNCHXLCC1352R1 E.i%#:% PC
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4. ¥ LAUNCHXLCC1352R1 iy B 7 it filiZ s v B A B i . TI @ BUEEE RS /N T 1m.

& 3-14. Bluetooth® LE B~ B E
5. f£ PC Lilid= K ik T HMisfT Visualizer GUI BAE I IT A /R . 1% B 3-15 TR =AN D 8 i di 4%
.
Radar data and detecting result
& 3-15. [l TiExR 1 Visualizer GUI B4
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3.4 WAL R

3.4.1 B3 FIFFTER I JE 4 R
3-16 F R 7E Visualizer GUI #t R N R ERES .

r
i3 Industrial Visualizer = O X ]

File Playback Help

Connect to COM Ports 3D Plot

Range Plot
Device: XWRL6432 v
CLI COM: 41
DATA COM: 41
Demo: X432 Out of Box Demo %

Reset Connection =~ Connected
8 Save Data to File
Configuration

les/xwrlL64xx-aop/MotionDetect.cfg  Select Configuration

Start and Send Configuration

Start without Send Configuration

Statistics

Frame: 293

Plot Time: 5ms
Points: 4

Targets: 0

Average Power: N/A

Plot Controls

& 3-16. EH TEshMEERNER K Visualizer GUI 24
1E £70 FERIZAMETS |, R EE BT 8m.
HIRZHKPN G IREFN B EONREE R E Z VSR | ES W IWRL6432 A G HRE 161 .

&
TIDA-010967 S 1Lifid PFM Fofsads] PWM HRFENTE HaEX P BT HEREESS . Z 55 LT
ZIRMR ARG L IR , B SE i B & P B M2 S BUm =N | 783 il T BRI RE

3.4.2 Bluetooth® LE iB/5/87Mif 4% %
iR FFH Bluetooth LE 547355 TG B S 14 (SPP) WSl & B A B 1L 4 21 Visualizer GUI %44 .
Visualizer GUI # i 7~ 45 5 5 3a s A7 AS I 75 7 X 45 SRAH [

FERE AN ATREI I Bluetooth LE SEFEFERILN 8m. Xk BB REAI B | W ZH TIDA-010254 5%
it
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3.4.3 MR
RS LT AEINA R0 L4 BER L4 TR 0 IR ES L4 32 Boit .
REG 3V3
L4

—= BLMI1SKGTZ1THID ¢

B 3-17. TR E R E

A 3-18. MAEARE
fER L T THIER cfg S, 78 PC _Lidid = K 1A T 2461217 Visualizer GUI B4 I I 4h 1 7w

channelcfg 3 2 0
chirpcomncfg 50 0 1 6
chirpTimingcfg 6 8
framecfg 4 0 300 1
guiMonitor 0 0 0 O
sigProcChaincfg 16
cfarcfg 2 8 4 30
aoaFovCfg -80 80 -
rangeselcfg 0.5 15
clutterrRemoval 1
antGeometryCfg 1 11001131203 2.52.5

compRangeBiasAndRxChanPhase 0.0 1.00000 0.00000 1.00000 0.00000 1.00000 0.00000 1.00000 0.00000
1.00000 0.00000 1.00000 0.00000

adcDataSource 0 adcbata_1_000.bin

adcLogging 0

TowPowercfg 1

factorycalibcfg 1 0 40 0 0Ox1ff000

0
3
0
2
70.
40

sensorpPosition 0 0 1.44 0 0
majorstatecfg 30 2 8 300 100 1000 4 15
mpdBoundaryBox 1 0 1.48 0 1.95 0 3
mpdBoundaryBox 2 0 1.48 1.95 3.9 0 3
mpdBoundaryBox 3 48 0 0 1.95 0 3

48 0 1.95 3.9 0 3

clustercfg 0 1 2

-1.
mpdBoundaryBox 4 -1.
sensorStart 0 0 0 O

2 3-2 HIH T IR E 45 R HIRLAE W R S N HLYR REG_3V3 AbilifE .
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