Technical White Paper
A A= 2R Wi-FiZf AOLE 3¢ HEFOI Of2

o3
fd

i3 TEXAS INSTRUMENTS

Maddy Marsh
= A}
T O
Wi-Fi® ZRl= 7|2 Wi-Fi QITELE S3g 228 4 Qs H|UEZ 7 Q4] MAZ HESH w22 HASIE 7|2yl

Ch. 2] Q12 A159| 22 WHO2 Wi-Fi 27| 2% U UT2|Z2 HH|S Wi-Fi MCUOIA 21 41342l 7H54o| 9l 7|
Z WiFi Q1Z2t2 BT 4 UALICE O MAOIAS WiFi Z2/0] 2X} 3, 12|13 YHIC|S Z2A|ATH AZEofo]
U0 2 L3t 0fZ2[0|MOllA 730 1 O LR 49| HAZ ATLELICE O] MAUALS 22 ST WiiFi
Alliance % IEEES 22 B3} 7|77} 7|40| BZ5 % A5 S840 {7 Y2541 QU= HTELICE O] HAE &
3t 0213t M2 AFR ARIS Z14517] SIsH T1 Wi-FiZt 25k Q= BHEQI0] o AZES 0 S Mol ChoAE ATiEL
Ct.

=t

LA | TSROSO 2
A B R e R R o [ SR 2
3 S AAGAME O RRIQO] LIEFLEIL QEELTIE?. ...ttt ettt sa s e saeseebe e ebeseetesaeneneene e 4
4 EIMA OIAEZMHE = Wi-Fi ZER|Q] AZH0f| O A CHE Ol Bl 2. . oo e 4
B T B A A ettt e e —eete e te et e beeateebe et e ebeebeeaeebeeaeeabeenteeaeeteeheeebeeaaeabeenteeteenbeeteenbenreeans 5
B 2 ettt ettt et et te et ete et et e et ae et eae et et et et b et ete et ete et eae et eaeeae st et et te s ete et ete et ere et eaeeteneete e ebe e etenns 6
AR
CCStudio™ is a trademark of Texas Instruments.
Wi-Fi® is a registered trademark of Wi-Fi Alliance.
Bluetooth® is a registered trademark of Bluetooth® SIG, INC.
Arm® and Cortex® are registered trademarks of Arm Limited (or its subsidiaries or affiliates) in the US and/or
elsewhere.

= SH= oflT 2[R AHFLICE.
KOKA749 - OCTOBER 2026 HIAf = ZIR[: WI-FiZf AOFESH MEfRI OfR 1

24 DEY 32
English Document: STDA051
Copyright © 2026 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/KOKA749
https://www.ti.com/feedbackform/techdocfeedback?litnum=KOKA749&partnum=CC3501E
https://www.ti.com/lit/pdf/STDA051

i3 TEXAS

INSTRUMENTS
270 www.ti.com
|
X NAZH ADLE HUE|E 7|710 MM O o|Z5HA| Eojl r2f AMAQ! AMR AR|7t AlE S&5t USLICH Wi-Fi ZA|=
7

TS SIEfL) A0l 222 212 5l Ofejet T8 B SifelLIch 58 SO} Bas
A= CiEEo] 242 Y X0 00| ZASHs 7IZ BM Q1Z2LE B0 25 YA U B ANS
0|7 2 7h53t **71| 7HS3HA| BLICE.

|2 MAet ], Wi-Fi 2t
Slt 2rtH|8 58

712 Wi-Fi 33| 7 24 Hl0JE] HS0|2ts Er M0 2 ARZE|ISLICE BlOJE] TR QIE{ E24T, H|C|Q AEY
T g u1|0|:<|9.r L6 Casl e HOLICL Wi 2 5| T OfBZIOIZ Bl WHFI IS E HBE size
24 Of2f3t HES HRBLICL =, S0l0] HESHS HOEIE Ao 92 822! XS ZAoi EHELICE WiFi 2
211 Bo[Ef 31 Lol o] AZste thal, s Hlole] IS ek WiFi i20) 221 542 EAlst
Wi-Fi 21|97t B30 2 IS HEE 0f ST Z2YUIN B, 71, AT 22 HOHSS DHIH SXsH IE O Hh}

II

HBISLIC OJ213t sl
A A H2(CSI)E Sl ZHE 4 IO, 0j= BE Wi-Fi 21T HlO|E{0|A 0[0] AFRE 4 Ql= OFDM ME3H2]0f
Huto| A5 2E U AT} 22 22| AE EAS ANISIH £33t HYULICH CSI= 7|23 0= £417|9 2|AlH Ato[2]
Wi-Fi 32 S AFERE: LIEILHO| A2 251 172 Hrefsis Bl0E| AERIS HBBILIC. CSI 23S ASHOR2 243
OZM AIXHS S0 0|25t HEHE L5k LSk SA20|Lt BE0| el 222 4 UBLICH

SILICH SHLFAZIO] 415 72 {0l ]S If O[2i3H #hAF SH0| 20| 7H53t #2702 Hs

-
ol
-

Reflections Wall Reflections
scattered by scattered by
objects objects
/w\ Through-barrier AAA

penetratlon N

_ b2 N
() ) <<<(

Tx/Rx

\I

53

Reflections scattered by people
J% 1-1. SE Clojoj 13

SUA| CSI HIOJEFE /0| Qi SHS 217 QI3 YW3H £A0| LRSBILICE 00| HE2 BIOJE] AA X, RO Al 2
S A S| Edge AlZH 523 222 She BEQILICL CSI TS0 i3 SHSE 04 2 2US S BE2 0
A5l AfRSO) A 018 ZA311, M| A58 BUIEIZSI, HAXE AISSHES SHag 4 UaUL) OIS £ 78

AMESHH JHEA7L 2|2 ATt ASHE ZR|0IM RS EEXHO 2 ShEA|7| 1 0[2{3t RS 2[F H|Z0]| tHZEE & UASLICE
2 Wi-Fi 22/0] 3L BooL?

Wi-Fi Z4Al= HE HEA0|A 0] 7|&= iAoz Be= B 7] o3¢l OI’Ho HISELICE 2, 0] 7|=2 7|Z Wi-
Fi Z2EZ0p Qloats SEGLCE A2 JEf Y2= 802.11 UE Z2|WS0f| 2R/SH2HA| 21 Ed|0o'd ZE(L-LTF)0IA
ALk = UASLICH 802.11 Z2f|Y2 2E AMEIH2 00| L2 7|S 5 ZeSh= L-LTF} 87| MEELIC 0| Sali 2IAl

|0
||

2 HIA] Q= ZIR[: Wi-FiZf ADFESHMENQ! 0f2 KOKA749 - OCTOBER 2026
24 DIEY 3F
English Document: STDA051
Copyright © 2026 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/KOKA749
https://www.ti.com/feedbackform/techdocfeedback?litnum=KOKA749&partnum=CC3501E
https://www.ti.com/lit/pdf/STDA051

i3 TEXAS
INSTRUMENTS
www.ti.com Wi-Fi ZIx[9] ZHZ2 Bof2/L|7f?

He 45 HE2 BAE 2 SEE MEINE| S SHLY 28 4= AFLICE 20MHz 2H'20M OFDM 2&2| F2 0]
2fet MEIHE|0= 527H0|H, 2H'2 SEHO]| 52712| ZA47t HEELITE SO = 22 SEli= A0 A H|O|E Ll1|0IE
EE C|2E5k= U ARBEIUCH 7| 2| A[2F, Wi-Fi Z2|2] 32 JHE 22 JEf7t F2 2 LT 28 HEf7F 22
°'UHZF Hol= YAS HI WYL =M S417|9F 2|A[H AfO]Q] R4 i 2 20N =4[2| O|S0|Lt 7[Ef =2[2 Hatol| 51
ot= =24 HeE ZAI” + USLICH

[2tM CSl= 802.11 OFDM2| 1R 7|52 2, Z2ZEE £40|Lt 37} ot=9|07t HQotA| F&LLCt. é BE 2|4 Wi-Fi
A0A 712 WiFi UIEQIZZ HEESH0 271 AL HIS SI0| WirFi 27| 7158 B33 7h540] o, HAE X
o 22 7152 2715He OIS B8 B30l WS HBBILIC

ESH W-Fi B 2 23 Z700) BARL0l S < 10D, WiFi M5} S22 S S34 4 27| Gh20) WiFi
U Y FIANS B2 oA QELICH OIF S0, N0 Q= ATHE Z2i15 Agoln ol 20| 2192 2A/e
% QZLICE Oj A0l B2 MM ZE 27H53 7| SULICE IR BEE Wi-Fi ZA} 228 4+ e Tty 528
At

4 S SHLILICE Wi-Fi ZAl= & F4 A0 YO 2 O|FSta 2 FHH|2fLt 7|t -5 E'—lHE' YH|7H 235}A|
or7| U ZQIL|LC}.

0[213t 0|42 loT Al 240l Zf M Z2 OiZ2|H|0]d FOFS 7HSI0, Wi-Fivt I HIE 222l Z2| 7|52 7% +
U= 27t FUS ASOH=E off ELICE & EOF = HIC|R ZA0|A Wi-Fi ZA[= HS S5t 7HH[2t2 AP*ZIEHOH U
= TEHUIA A HEE HAlSHs 7|52 AISELILE A0LE HVAC, 23 2 71H|IE AIA-2 O|HA| 2[43HE 2lsh Wi-
Fi Z42|1E AEELICE O|E S0, ADIE MEABIZ ZHA|ZF HAE ZAISHD AFA7F Ho| S0kS W7kA| S 22 =+

UELICE. OfIAR| HOFRE| SrefEl 2ot AA BLE{Z| O|27|7tA], Wi-Fi ZA|= B A0KESE 52 Q14| SH0| F0ft
HES 7Hs5H sh= Y 7= YLt

rl

Wi-Fi sensing enabled devices for occupancy detection

Fire alarm Smart
safety lighting

Building security Thermostat /

gateway security control

p panel
.//_,,
| Smart
appliances

e Video
Q:l/tﬁc\:gated ‘ surveillance
\ i
by
p r’ . &N ‘
' i. N
= .u.
Smart
refrigerator
3 21. AOIE &
ADHE 23| A|ZOIA Wi-Fi Z2(7} 324r20| w2, Al HHE 20| O[sHi5HoF 8t SQ3t E3lo|=Qm7} aLIc HUsH
- Py -

S F £& SYo| Flof lo|Tet 22 CIE 7|=0| HISH, Wi-Fi ZAl= 30EE &

401 BHsto] 255t 7|= Qlmate
asste S22 Ul 7tz 9iX HHEE BEIUC

KOKA749 - OCTOBER 2026 LA GE ZIR): Wi-FiZf AOFESH MEHO! Of2 3
24 DEY 32
English Document: STDA051
Copyright © 2026 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/KOKA749
https://www.ti.com/feedbackform/techdocfeedback?litnum=KOKA749&partnum=CC3501E
https://www.ti.com/lit/pdf/STDA051

SI3Y QANA= 0/ SH20] LIEHLT QL7

i3 TEXAS
INSTRUMENTS

www.ti.com

Wi-Fi il £ 7|7+ S0t 2|43

Ol mfZl MES 22 510 £ At 2 2A M H2| HietEr 24 o 32
=S AH|SIE 2, 3 AH| FEoF 112ojOF T AR RILICE MERA Al Wi-Fi ZA|= 22O = HiE2| 115 2A0f 2|4
SH|0f UA| PFELICY.

EESt Wi-Fi ZA|i= CSI H|O[HE 2E517| 2lali S417| & 2[AH HO|2t= & 7H2| 327t 225, Ol= 2242 O |
2| |2k 2AYLICE SFH 2910] St FH= & + AFLICL OIS S0 Y 22| Y= ’é!OH%% S E fSAZ U
O 41719t 2|A[HO| Z2IH HiZ|= ZA| YH=0f 2HAQl FekS 0|ZL L HEA= 32| B2 HS5HA 22{5te
£7 $70 LA LD2IZS 20} 5}, O TIo| Brusst °“'-_rl 7H“* ZOFLICE.

H 2-1. Wi-Fi Zi7/2] 23 U 112 Afgt
3 23 A

© JIEWiFiolme 8 - 27l SCol ZRES Y BHe | . Ho|d | 2 9IX He

. BE 2% Z0|N 25 © BANQ I W WR(ES W 4H))

. BRN WIS I - Y TN BL LB 2N 4 Of|eix B

© PR HE BLER 2 Qo] HYYE B + B 201U Y020 1 - FX HjA7} Y0 e 0lY

+ CRRH B2 o4 OfZRIA0N TK5 (0l & Ot AA 2, OIL{A 2 | - S 0| B MY 2T2E RY Be

23}, WA BUIEFY)

3 A AN E ot 2|0 LIEfLLD AZL 72
Wi-Fi 22| 7152 101 0o St |2, F= H:E*OI AIZHE|7| A1 = ME SIEQ0] 2| |S HeH F2 ZA-4el
YAO 2 FAALIASLICE Wi-Fi ZA| 27(0= B2 HARSO0| 2| ZAet 2 HAIE 2l Wi-Fi M55 HEESI5H=
YHS A5t | ARASLIC Ei' H= H“*ZPEO MEWI s dAIsh| fIet Wi-Fi Z42| 2415 WLHSLICE 0] 7=
Of OFJLH 20195 AH[Z} A0 SAIZIAS I, IEEEZF HY 0f01 7l& AFE A 2= 20201H0] 802.11bf BES
B4 WLAN 23 BEOR SagisLct S 01212 Wi Fi 242/ 85} 6 802.11bf E20| B2l 242 0K
O, 0| RS SISl 7158 JHsoil ohe M 81 7158 MBELIC

Researchers learn how
Wi-Fi signals can be
repurposed

IEEE establishes
802.11bf as an optional
WLAN sensing standard

Wi-Fi sensing is
successfully used for
motion detection and
fall detection

3 3-1. Wi-Fi ZA] 71 platel

802.11bf EE2 H0f & 2
Y27t LHE AH|O|40]| 2t40

AlO|
ot SHS YoiLct.

Slst #2oHEl H|F LIS S 71510 Wi-Fi 24
WLAN ZH2| 7|52 o231, 22| 7hs HaS

p K=
=
|

00

Fo
QIS T2 M2 MELCIE

o]

5t

THEAFS AO|O|A] Wi-Fi Z+Z|0f| CH
3 E dAI57| AlZZEELICE Of
Stot= 242 2H 2 SHC}.

4 HIAtA QIAERHE = Wi-Fi Z42]2] 42h0]| oA tHS3tL &
0 k=21

P A il P
SIELI0 Y AZEQ0] 4l S8l Wi-Fi ZA| =YUS
s

I'

= 130
— oHdHd

HIAIA OIAE 2

FlojMgo2 11|1+EI Wi-Fi 6 2! Bluetooth® Low Energy 5.4 28 MCUYIL|
Mot UHIC| = NPU(LIEY Ziﬂl =)
7+SSHA| gLt

[e 3]

A0| =010 L2t Wi-Fi Alliance= 802. 11bf
Aol &z 7t 45

Wi-Fi Alliance begins
work to certify 802.11bf

YELICh O] &2 WLAN ZHA|
otH, ZA| e 2 YH S

715
o

2 st
LIE

k=l

ot Lo
A=
A

—_

°

-

o |

S
—
ol
=]

of
Al

N

2

2
ZUS 7

t

k! ol

oo

52 3
M2
o=

Jpor.
-0

o

Q&L 7}?

7Hs3HA| §HLICt CC3551E= Z| O=2|

Ct. 0] MCU= Arm® Cortex®-M33 Z2A|
£ ZA250| CDE(HAH O|O[E E= &

)& Sl 1¥s, M BEAHAAIVIES

4 MM Gi= ZIR/: WiFiZ} AL

E51 MEHOI 0|2

s

English Document: STDA051
Copyright © 2026 Texas Instruments Incorporated

KOKA749 - OCTOBER 2026
ZA =Y A=


https://www.ti.com
https://www.ti.com/lit/pdf/KOKA749
https://www.ti.com/feedbackform/techdocfeedback?litnum=KOKA749&partnum=CC3501E
https://www.ti.com/lit/pdf/STDA051

13 TEXAS
INSTRUMENTS

www.ti.com R} B[AA

CC3551EQ| O} |EIM«= QT 2EE 28510, £ M33 ZE2A|MZ 2F OfE2(A0| ZE Y B4 HELZ AEKS 2|5}
11, NPUE CSIHIO]H 245 flet M4l 2i'd Eue|Fat S¢eh AiS 22 AlsLCt. 0] CjEfo| A= HZAE m|0{Q}

BEIE|= EE WiFi AS0IA CSI BI0|EIS AR Q2 2251, 0fZ2|A|0|40| APIZ S} 0| Blo|E{oll H25tn 27t
S42 Sl NPUR e 4 Y2 FiLCY,

CSI HIO[E{S 235H= 242 3 ) THloll SSILICE LA 2|A5t0] T2 J2 HE AMBIORE A
EAE W HHEE 4 Ol = H EQSIICE BARA QIAEZRIEL £ 713 HRI0l Y3 WAIS S5 0|S BBl
Wi-Fi ZE2| 780 Tifat 2kt Hlof AehS fshs ST A= SAHQI 2| 7|51 ) 3
M7S et 4 USLICE DU ol et 22 M2 214 10| Wi-Fi 22| 0fZ2iA01MS Al AL S 9
off EIALA QIAEZMHE = CCStudio™ Edge Al StudioE Al&EtLCL.

TIS| CCStudio™ Edge Al Studio= CC3551EQ} 22 HIAIA CIAEZMHE QH||C| = ZX|0|A2] Of| 2] Al 7HES ZHAS]
ot1 7t&etehs e B HEE =7 ZSRLICE O] =70= 22 HEA, BFE F47|, RE M =41 51 5= H[0|37}
HSE|O QA0 AR EIF HEO S2|H o2 AASHA| ik R Y RRO| 453 WEH FUE + AL =
oF WHALE 2HEE 2IXSHE 2foh AA| HIO[E 2 RS StEA|7I LS, CC3551ES 2E U= & 2CHI0|A Al X2 F
gots S =€ Sall Ol2{et RES HZY 4 USLICE Cfet JHE 2 E &3l CCStudio™ Edge Al Studio= & &
2 IHEAZE ALl OB 2[H O AS AIZ0| SR 4 U=E A[EILICEH

Rl
o3
Wi
i
ol
- on

CC3551E Edge Al MCU

Arm Cortex-M33 CPU

Neural Processing Unit —
Custom Datapath Extension
(NPU-CDE)

Hardware Security
Module

Wi-Fi Communication

Power & clocks GPIO

Timers, PWMs

1% 4-1. Edge Al + CC3551E 22 Ct0|0{12
5 %7t 2|AA

+ TIS| CC3551E - Wi-Fi 6 + BLE A0f|.{Z]| 5.4 2E Z4 MCU L0t 7|
« TIQ| LP-EM-CC35X1 H7} 7|ER A|&5}7|
+ TI2| Edge Al Wi-Fi ZZ| A2 At LOLE 7|

KOKA749 - OCTOBER 2026 HIAf = ZIR[: WI-FiZf AOFESH MEfRI OfR 5
241 T|EY HZ
English Document: STDA051
Copyright © 2026 Texas Instruments Incorporated


https://www.ti.com/product/CC3551E?keyMatch=CC3551E
https://www.ti.com/design-development/embedded-development/wireless-connectivity/wi-fi.html#hardware-tab-3
https://www.ti.com/technologies/edge-ai/use-cases/wi-fi-sensing-for-presence-detection.html
https://www.ti.com
https://www.ti.com/lit/pdf/KOKA749
https://www.ti.com/feedbackform/techdocfeedback?litnum=KOKA749&partnum=CC3501E
https://www.ti.com/lit/pdf/STDA051

i3 TEXAS
INSTRUMENTS
zZiz

www.ti.com

6ZE

Wi-Fi Z2|= O3] 27| HA0f LR, £5] ME SHELOLt FHH|EL 10| 2S5 HA| 7|52 71 &+ U= HoM &

UR| 2,
ZHAA OiES|A O] 4S A & 91% Wi-Fi Z42|2| ZA={0] F&sH2| 2 ASL L. 802.11bf B&En 22 HFES} &,
Al 7t£0| S8tz CC3551E2} Zh2 SFALEl SHES|0], CCStudio™ Edge Al Studio2} 22 212H401 AT E°J|0‘| EJAEE
ofl Wi-Fi ZHA| 78 {0 101'— HE F SOIRASLICH RE FY &9 EAH A7 OA| 7*7\| OHEEIA018S L5k, A
A ClojH 2 RS ShEAl7|H, £ 280 %E dAIS BEE & AFLICE O B2 7HEA7} 0] 7|EO1| 2}l 2o et
YA= Wi-Fi 42|17t AOLE & 33|, L4HHE loT A|AH 2 ZHE| = OfZ2|H0]M MM BE 7|50| 2 Ho2 J|tfE

% SIELICk APAICH WiFi 2319k 218l =7t M2 LS Tflct, WiFi 271 I3RS HE5tn HlE & a0l 40|
52 78 4 U M2 TH542 ASHO R HojF D YSLL

6

FIA] GH= ZER[- Wi-FiZ} AOFESF AMEHOI 02

— s

KOKA749 - OCTOBER 2026

oA D[ =Y A=
English Document: STDA051

Copyright © 2026 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/KOKA749
https://www.ti.com/feedbackform/techdocfeedback?litnum=KOKA749&partnum=CC3501E
https://www.ti.com/lit/pdf/STDA051

IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you fully
indemnify Tl and its representatives against any claims, damages, costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale, TI's General Quality Guidelines, or other applicable terms available either on
ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable
warranties or warranty disclaimers for Tl products. Unless Tl explicitly designates a product as custom or customer-specified, TI products
are standard, catalog, general purpose devices.

Tl objects to and rejects any additional or different terms you may propose.
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