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Flash (KB) 128
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~
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ArEE CC13x0, CC26x0 SimpleLink™ Wireless MCU Technical Reference Manual 2020&= 65 238
AR Hardware Migration From CC2640R2F to CC2640R2L 20205 65 238
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RitESHFE
AXEGETMEAEER, o TRNIMESEEST RN,
23 E|HFR WHEFE BIHTEMPE  CAD/CAEFS
Fa=t
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$29.00
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v
TBSERE
BS U = BRI EEIGE W REMEIQE RIS NewmREE ER Y SRE/ W1 MSL®S/ T ROHSIT  REACH It
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= v m= v| =@ v
CC2640R2URGZR | 2500 hui$089 v 2500|LARGETER  VOFN(RGZ)(48  BETI s am 401085 == NIPDAU Level32600168 = =
© EEsn # HR
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© EEss " HR

& 110

12

Rt

=5

Copyright © 2020,

Texas Instruments Incorporated



W3 TExAs INSTRUMENTS

www.ti.com

2 TRt

TT B B AT CA 23 SIMEREILF I fh il Bt Pk . R ™ i A TN, AR
B S SCRFROAN A B b, AN FRES 7288 GRS meu A IOR SR ), ASFITERE
(9 cpu W%, flash BIR/N, AR S DhAE HLIALSE S0 AT X LA A A IE#E. i 2. 1

SR T . N BT BTRRAS, AT LU AT P P SO A T A

FW / BLEEE v/ Simplelink BRAR v / EVRBFTR Vv

Ttk
5 | WiIEE | A
{EIh4E Bluetooth® - =53

PRI Z

Bluetooth /it /¢ v Flash (KB) °
standard

> [128 s 352

Device type /it /# v
CPU core HETF ».

Technology /7 v
TX - full

 — 0
power (mA)

z |7 < |65

21

BEAh,  RER R # A BORHIC & 42 I 1aunchpad PSR NI BEHS% .

B V2508 0 2 9 16 PR R 2 88 1 R s 3R (A R g O 05 B 8 1 B ) 25 vl
SHEGRL, AN, PRI A B VAR B4 peb Bt AT B ST SRS I 10 5 B 2E kT
wk

BT WA I S EORRFE I FEA IR, A7 Sh AL E (WA B Flash A1 RAM A5
SR IECRS), FHBERRSE, B, HREE, e,

YRS P RA KU % R AE S, BE S DhRERELI A a5 . BT T e 2
REFIR . A A0 AR A RN A AR T B A VAR 2

sERFMER &R CAIN bug, 8% IRABL

21 BT
AN FIRE T BT A IR HHE 0 1 S 4T 7 0

CC2640R2L SimpleLink™ Bluetooth 5.0, Bluetooth low | 128 Arm Cortex-M3 VQFNI32, VQFN|48 28

Bluetooth® 5.1 Low | Bluetooth 5.1 energy,

Energy wireless Proprietary 2.4 GHz
MCU
CC2642R-Q1 Automotive Bluetooth 5.1 Bluetooth low | 352 ARM Cortex-M4F | VQFN|48 80
qualified energy,
SimpleLink™ Proprietary 2.4 GHz

Bluetooth® Low

Energy wireless
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MCU
CC2652RB SimpleLink™ 32-bit | Bluetooth 5.1 Bluetooth low | 352 Arm® VQFN|48 80
Arm Cortex-M4F energy, Cortex®-M4F
multiprotocol 2.4 Multi-standard,
GHz wireless MCU Proprietary 2.4 GHz,
with crystal-less Thread,
BAW resonator Zigbee
CC2652P SimpleLink™  Arm | Bluetooth 5.1 Bluetooth low | 352 Arm® VQFN|48 80
Cortex-M4F energy, Cortex®-M4F
multiprotocol 2.4 Multi-standard,
GHz wireless MCU Proprietary 2.4 GHz,
with integrated Thread,
power amplifier Zigbee
CC1352P BEHEMRXIEMR | Bluetooth 5.1 | Bluetooth low | 352 Arm® VQFN|48 80
PN "= 5] energy, Cortex®-M4F
SimpleLink™ % # Multi-standard,
wI%k MCU Proprietary 2.4 GHz,
Sub-1 GHz,
Thread,
Zigbee
CC1352R SimpleLink™ % i | Bluetooth 5.1 Bluetooth low | 352 Arm® VQFN|48 80
wEZ%k MCU energy, Cortex®-M4F
Multi-standard,
Proprietary 2.4 GHz,
Sub-1 GHz,
Thread,
Zigbee
CC2652R SimpleLink™ % #7 | Bluetooth 5.1 Bluetooth low | 352 Arm® VQFN|48 80
HELZ% MCU energy, Cortex®-M4F
Multi-standard,
Proprietary 2.4 GHz,
Thread,
Zigbee
CC2642R SimpleLink™ 1 If1 | Bluetooth 5.1 Bluetooth low | 352 Arm Cortex-M4F VQFN|48 80
#£ Bluetooth® I energy,
% MCU Proprietary 2.4 GHz
CC2640R2F-Q1 &R E KR EM | Bluetooth 5.0, | Bluetooth low | 128 Arm Cortex-M3 VQFN|48 28
SimpleLink 1 I7 % | Bluetooth 5.1 energy,
Bluetooth® & % Proprietary 2.4 GHz
MCU
CC2640R2F SimpleLink 1 T #E | Bluetooth 5.0, Bluetooth low | 128 Arm Cortex-M3 VQFN|32, VQFNI|32, | 28
Bluetooth® 7 % | Bluetooth 5.1 energy, VQFN|48
14
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MCU Proprietary 2.4 GHz
CC2650MODA SimpleLink ™ 1 | Bluetooth 5.1 Bluetooth low | 128 Arm® QFM|29 ---
1 ¥ Bluetooth® energy, Cortex®-M3
T4 MCU 1E Multi-standard,
Proprietary 2.4 GHz
CC2564C Bluetooth&reg; 5.1 | Bluetooth 5.1, Dual-mode --- Proprietary VQFNP-MR|76 ---
with Basic Rate (BR), | Classic Bluetooth,
Enhanced Data Rate | Bluetooth, Proprietary 2.4 GHz
(EDR), Low Energy | Dual-mode
(LE) Bluetooth
CC2564MODA CC2564MODx Bluetooth 4.1, Dual-mode --- Arm Cortex-M3 QFM|35 ---
Bluetooth&reg; = | Classic Bluetooth,
HAEHIBFHED (HCI) | Bluetooth, Proprietary 2.4 GHz
R Dual-mode
Bluetooth
CC2640 X EFEEE N | Bluetooth 5.1 1 LE Link Layer | Arm Cortex-M3 VQFN|32, VQFN|32, | 28
# Simplelink #B1% Topology, VQFNI|48
FETLEL MCU LE Secure
Connections,
LE Data Length
Extension,
LE Privacy 1.2
CC2650 Simplelink % #xr £ | Bluetooth 5.1 | 6LOWPAN, 128 Arm® VQFN|32, VQFNI32, | 28
24 GHz @B1RINFE Bluetooth low Cortex®-M3 VQFN|48
T4 MCU energy,
Multi-standard,
Proprietary 2.4 GHz,
Zigbee
CC2540T SimpleLink Bluetooth 5.0 Bluetooth low | 256 8051 VQFN|40 8
CC2540T  2.4GHz energy
BETFMRERELTE
MCU
CC2564MODN BEIFMER HCl 2 | Bluetooth 4.1, Dual-mode --- Proprietary QFM|33 ---
b=y Classic Bluetooth,
Bluetooth, Proprietary 2.4 GHz
Dual-mode
Bluetooth
CC2541-Q1 24GHz Bluetooth 5.0 Bluetooth low | 256 8051 VQFNI40 8
Bluetooth&reg; 1 energy,
ERRMEMAF LR Proprietary 2.4 GHz
5
CC2541 SimpleLink Bluetooth 5.0 Bluetooth low | 256 8051 VQFN|40 8
15
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Bluetooth Smart #A energy,
LTHTL% MCU Proprietary 2.4 GHz
CC2540 B & USB # | Bluetooth5.0 | Bluetooth low | 256 8051 VQFN|40
SimpleLink I ZF & energy
BETLZ MCU
CC2560 ¥ F Smart Ready | Bluetooth 4.1 Bluetooth, --- --- VQFNP-MR|76
=% Proprietary 2.4 GHz
CC2564 % ZF Smart Ready | Bluetooth 4.1, Dual-mode --- Proprietary DSBGA|54,
Al Classic Bluetooth, VQFNP-MR|76
Bluetooth, Proprietary 2.4 GHz
Dual-mode
Bluetooth
CC2590 24  GHz range --- Proprietary 2.4 GHz --- --- VQFN|16
extender with up to
+14 dBm output
power
LMX9830 Wireless MCU and | Classic Bluetooth --- --- NFBGA|60
Smart RF | Bluetooth
Transceiver Module
2.1.1 EF ARM Cortex-M4 #ZHIBE F ok *
CPU CORE: ARM Cortex-M4F, 3 BLE5.1;
H.# 352KB Flash. 256KB ROM. 80KB SRAM M#F A E;
FE piots %5 ik HE
CC2652P Active-Mode RX: 6.9 mA - 24 GHz RF transceiver | RoHS compliant
}‘il:%*%]?_k — Active-Mode TX 0 dBm: 7.3 mA compatible with Bluetooth 5.1 Low | package
é‘ﬁ(?}%ﬁ% — Active-Mode TX 5 dBm: 9.6 mA Energy and earlier LE specifications | 7mm x7mm
)=t — Active-Mode TX at +10 dBm: 22 mA and IEEE 802.15.4 PHY and MAC RGZ VQFN48 (26
ek — Active-Mode TX at +20 dBm: 85 mA — Excellent receiver sensitivity: -100 | GPIOs)

— Sensor Controller, Low Power-Mode, 2 MHz,
running infinite loop: 30.1 pA

— Sensor Controller, Active-Mode, 24 MHz,
running infinite loop: 808 LA

— Standby: 0.94 pA (RTC on, 80KB RAM and
CPU retention)

— Shutdown: 150 nA (wakeup on external

events)

dBm for 802.15.4 (2.4 GHz), -105
dBm for Bluetooth 125-kbps (LE
Coded PHY)

— Output power up to +20 dBm

with temperature compensation

16
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CC1352pP: - REEHREER: 18V E 38V - 5|MWEESF 5 MK IEEE | 7mm x 7mm RGZ
= miEA - HEMET RX: 58mA (36V, 868MHz). | 802154 PHY 1 MAC #RAE3EZ | VOFN4S (26 GPIO)
iR 6.9mA (3.0V, 24GHz) MR T 16GHz F1 24GHz
A FiEm - HJEAER TX (+20dBm BY): 63mA (33V, | STSRlg& e
iz 915MHz) . 85mA (3.0V, 2.4GHz) e E RS E
st _ MR MCU 48MHz (CoreMark): 2.9mA | Simplelink it 5 % # & T %
(60pA/MHZ) -121dBm 50kbps T4 -110dBm,
- EREEETR, KIFEER, 2MHz, Bf7E | 55 125kbps BF (LE 4BF5 PHY)
PRYE FREEIR: 30.8uA % -105dBm
- R, ARERX, 24MHz, BfTE | - ik +20dBm MBHINER, B
FRYE IREEIR: 808pA BIREAME
— M8 0.85pA (RTC iE1T, 80KB RAM
CPU 1R$§)
— RWTERR: 150nA (RAIMNEBEFATIRER)
CC2652RB ~ FMEEEESERE: 1.8V = 3.8V - S|EMEFEEF 5 UK IEEE | 7mm x 7mm RGZ
FE kR _ R RX: 7.3mA— HIEAER TX: 7.9mA | 802.15.4 PHY 0 VQFN48 (31 GPIO)
BUREE ~ IR MCU 48MHz (CoreMark):  3.4mA | MAC #RAE38 A 2.4GHz 5l
ekt (T1uA/MHz) £
BiRaR - EREBEHE, BEER oMHz, B | - HENEREREE:
EiEsaT BRYE TREBIA. 30.8pA 802.154 (24GHz) #R & T %
- EREERTIEE, BRER, 24MHz, BT | -100dBm,
PRYE PRERIR: BOBUA {RINFEIESF 5 RADT A -101dBm
- FHEF: 0.9pA (RTC =17, 80KBRAM # | - &i& +5dBm 97T 452 % H 1)
CPU fR¥F) « ZL&BAD b4
- SRIFEIESF 5 R IEEE 802.15.4 PHY F1
MAC ¥R 2.4GHz SRl 28
- HemERRREE: 802154 (24GHz) #r
AT A -100dBm, KINFEEZF 5 RWETH
-101dBm
- Bk +5dBm YT RIEM HIE
CC2652R - REREESERE: 18V E 38V S|RMFEEF 5 MUK IEEE | 7mm x 7mm RGZ
7= miEiA - BEER RX: 6.9mA 802.15.4 PHY F1 MAC #RfE %A | VQFN48 (31 GPIO)
BB — SR TX (0dBm): 7.3mA () 2.4GHz SHAK LS
A FiEm - HEMER TX (5dBm): 9.6mA - HENERBREE: 802154
BNRE — AERET MCU 48MHz (CoreMark):  3.4mA | (24GHz) k0T -100dBm, 1%
BRIt (7T1HA/MHz2) F 125kbps AF (LE ED PHY) %
- REBRIEHIEE, MR, 2MHz, Bf7X | -105dBm
PRYE ERELAR: 30.8pA - Bik +5dBm MWHINE, AF
- ERRERHE, ARERX, 24MHz, BTL | BEWME
PRYE ERELIAR: 808pA

17
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— #FHLER 0.94pA (RTC iE1T, 80KB RAM i

CPU 1R$§)

— KWTE: 150nA (RASMEBEMFATIRER)

T L& AR
CC1352R - EEEHREEE: 18V E 3.8V - 5|RMEEF 5 WE IEEE | 7mm x 7mm RGZ
F= kR _ HJEMER RX: 58mA (36V, 868MHz). | 802154 PHY F1 MAC FE3ER | VQFN4S (28 GPIO)
¥iER 6.9mA (3.0V, 2.4GHz) FISA R F 1GHz 1 2.4GHz
e mei=1ca] - HEHER TX (0dBm): 80mA (36V, | SHlkEEE
e 868MHz). 7.1mA (3.0V, 2.4GHz) - HENEKRERGE:
BRIt - HEMER TX (+14dBm Bf): 24.9mA | Simplelink T B B B R T %

(868MHz) -121dBm 50kbps T4 -110dBm,

— R MCU 48MHz (CoreMark):  2.9mA | 1ZF 125kbps Bf (LE 4%5 PHY)

(60UA/MHz) 73 -105dBm

- RRESREGIEE, JWIFERR, 2MHz, BT | - &5 +14dBm (fXF 1GHz) #

FRYE FRELR: 30.8pA +5dBm (2.4GHz) #9°] e 1

- fERRREE, ARERX, 24MHz, BFE | ¥, EFEEWME

PRYE ERELIAR: 808pA

— fEH8 % 0.85uA (RTC iE4T, 80KB RAM

CPU 1R¥¥)

— KETEIE 150nA (RAESMEDSE4-AYIREE)
CC2642R-Q1 | - mBIFEBESEE: 1.8V £ 363V - S5RFEET 5 %FBH 24GHz | 7-mm x 7-mm RTC
= iR - BEER RX: 6.9mA il e VQFN48 with
HUEZ® - FR#&EIL TX(0dBm): 7.3mA - HENBERSERBE: KT | wettable flanks
JiiVaki-1:] - HEHER TX (5dBm): 9.6mA 125kbps Bt (LE 478 PHY) %
BNRE — AERET MCU 48MHz (CoreMark):  3.4mA | -105dBm  1Mbps PHY B 3
B {IE T (71pA/MHz) -97dBm

- REREHIEE, WMIFEER, 2MHz, BEf7E | - B4 +5dBm MEHIIE, RE

FRYE ERELA: 31.9 pA BEAME

- FRSFEHIR, BRER, 24MHz, B17X

FRYE FREER: 808.5uA

— #FHLER 0.94pA (RTC iE1T, 80KB RAM i

CPU 1R$§)

— KETEIE 150nA (RAESMEDSE4-AYIREE)
CC2642R - FEEEAESERE: 1.8V E 38V - SRS 5 FEM 24GHz | 7mm x 7mm RGZ
7= e iR ~ HEHER R 6.9mA SR 2 VQFN48 (31 GPIO)
HiEZR - HiEER TX (0dBm): 7.3mA - HEeNBERBREE: BF
AFEE - HEAET TX (5dBm): 9.6mA 125kbps Bt (LE Z@#3 PHY) 4
BNRE — AEMET MCU 48MHz (CoreMark):  3.4mA | -105dBm  1Mbps PHY & 3
ST (T1uA/MHz) -97dBm

18
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- feRS IR, RUIFERT, 2MHz, =T

FRYE TRELIR: 30.8pA

- feRAERERR, BRRN, 24MHz, BETE

FRYE IREEIR: 808pA

— ML 0.94pA (RTC i&4T, 80KB RAM FI

CPU 1R¥¥)

- XRUTERIR: 150nA (RAEISMPEMFRIILER)

RERM

- ®i& +5dBm WEHINE, BE

2.1.2 EF ARM Cortex-M3 ZIKEF & F

CPU CORE: ARM Cortex-M3

INFE T ESESS
CC2640 - HERREETEE - 24GHz RF k=%, & | HEME RoHS #A
7= kR - FETH®EE: 18V & 38V Bluetooth EIA#E (BLE) 4.2 #1 | — 4mm x 4mm RSM VQFN32 32
HuRs - SMERRESER: 17V E 195V | 58 (10 4 GPIO)
BPAIsE - BB RX: 59mA - HERERRREE (BLE | - 5mm x 5mm RHB VQFN32 3%
BIRE - HIEAER TX (0dBm): 6.1mA SER -97dBm). B MEIEMF | (15 4 GPIO)
B RRT ~ AJEAER TX (+5dBm): 9.1mA RELBT ~ 7mm x 7mm RGZ VOFN48 3

- BEER MCU: 61uA/MHz

- F R &KX MCU : 485
CoreMark/mA

- HIRRA LRSS HIE 04mA +
8.2uA/MHz

- fFHLER: 11pA (RTC E1T,
RAM/CPU 1R #)

— KETERIR: 100nA (KEIMNPEMHA
WEE) - 5HST (RF) EBH

—102dB (BLE) fo$ERETRE
- &Bik +5dBm WA %R
- B ZES RF EH

(31 4~ GPIO)

CC2640R2F-Q1
Pl =150
HIEF

i DmEi=1:2]
iz
izt

- BHEFEHEEE: 18 E 3.8V
- HE#ER RX: 6.1mA

- BJFE#ER TX (0dBm): 7.0mA

- BFEER TX (+5dBm): 9.3mA
- BEER MCU: 61uA/MHz

- FR &K MCU @ 485
CoreMark/mA

- BRI EHRR 04mA +
8.2uA/MHz

- fFHLERRE: 13uA (RTC iz17,
RAM/CPU & #)
— RHRELR: 150nA (K4 SMNEREAERS

- SEMFEESF BLE) 42 M
5 MIEHAM 24GHz S
b3

- HEMNERSREE (WF
MIWFEESF 1Mbps X -
97dBm) . TIEFEEMEFIRE UM RE
- &&i& +5dBm M RHER
- MFRIFEEST 1IMbps, $
EETE 4 102dB

BEETEMEMEAR 7mm x 7mm
RGZ VQFN48 33
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M2

CC2640R2F - REEEEEE 0 18 E 38V - 24GHz RF K=/, & | HEFE RoHS
77 m LA - E¥EIfE®RE: 18V E 38V Bluetooth {EIN#E (BLE) 4.2 1 | — 2.7mm x 2.7mm YFV DSBGA34
HIER - shEpRaESRMER: 17V E 195V | 5 #iSE HE (14 N GPIO)
)i it} ~ HEER RX 5.9mA - HEmEKEREUE (BLE | - 4mm x 4mm RSM VQFN32 %
iz — AJEHER TX (0dBm): 6.1mA SR -97dBm). T A | (10 4 GPIO)
BT - BJFEER TX (+5dBm): 9.1mA PR BT 1 B — 5mm x 5mm RHB VQFN32 *f#

- BEER MCU: 61uA/MHz
- R &R wMCU
CoreMark/mA

- B LRk
8.2uA/MHz

- FHLER: L1uA (RTC i&17,
RAM/CPU 1R #)

— TR 100nA (R ESMREMR
WREE) o SHT (RF) #B4

48.5

SHEE 0.4mA +

—102dB (BLE) fy$ERETRE
- &Bik +5dBm WA %R
- BIREES RF BN

(15 4 GPIO)
— 7mm x 7mm RGZ VQFN48 %3
(31 4~ GPIO)

CC2640R2L ( Ti

— Wide supply voltage range

- 24-GHz RF transceiver

RoHS-compliant packages

KAR) ~ Normal operation: 1.8 to 3.8V compatible with Bluetooth low | —5-mm x 5-mm RHB VQFN32 (15
F’-&ﬁ’ﬂﬂ%ﬂf_ — External regulator mode: 1.7 to 1.95 | energy 5.1 and earlier LE | GPIOs)
§ﬁ?&i§ \ specifications —7-mm x 7-mm RGZ VQFN48 (31
FHF?E‘T‘% — Active-mode RX: 5.9 mA — Excellent receiver sensitivity | GPIOs)
Ej] i'\zz — Active-mode TX at 0 dBm: 6.1 mA (<97 dBm for BLE), selectivity,

— Active-mode TX at +5 dBm: 9.1 mA | and blocking performance

— Active-mode MCU: 61 pA/MHz — Link budget of 102 dB for BLE

- Active-mode  MCU: 485 | — Programmable output power

CoreMark/mA up to +5 dBm

— Standby: 1.5 pA (RTC running and | — Single-ended or differential

RAM/CPU retention) RF interface

— Shutdown: 100 nA (wake up on

external events)
€C2650 - RREREEE - 24GHz RF k=, & | HEFE RoHS #ofk
7= LA EETIEHE: 1.8V E 3.8V« $MIB | Bluetooth RINFE (BLE) 4.1 # | — 4mm x 4mm RSM VQFN32 #f3¢
HIEFR faEssER 17V E 195V S& % IEEE 802.154 PHY #1 | (10 4 GPIO)
Jailmti-1z2] - BFEER RX 59mA MAC — 5mm x 5mm RHB VQFN32 #4
#ixsR — BB TX (0dBm): 6.1mA - HEREREREE (BLE | (15 4 GPIO)
R -l- - HiFE#EIR TX (+5dBm): 9.1mA SR -97dBm, 802.15.4 X | — 7mm x 7mm RGZ VQFN48 3

- HFE#ER MCU: 61uA/MHz
- H R &KX M
CoreMark/mA

485

-100dBm) . T[iE#F
MRE

— 102dB/105dB (BLE/802.15.4)

T AR

(31 4~ GPIO)
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- FREERERBREYE | NEETE
8.2uA/MHz - &&i& +5dBm M HER
- FYLER: 1pA (RTC BT, | HIHE
RAM/CPU %) - BimsiE5 RF &L
— RHTHLR: 100nA (&4 SMNERE{FAS
W ER)
CC2650MODA - FERBETEE — 24GHz S5l %28, &M% | 16.90mm x 11.00mm MOH  (#&5R)
7 R JEETIEHE: 18V E 38V NEEF (BLE) 51 MER | H%
iR - HEER RX 6.2mA IEEE 802.15.4 PHY #1 MAC
Jishmbi=12) - HEER TX (0dBm): 68mA — %54 CC2650MODA RF-PHY
Bz - BT TX (+5dBm): 9.4mA FofE (QDID: 88415)
B RRT - B MCU: 61pA/MHz - HENBERBEREE (BT
- BH B # X MCU : 485 | {KPEXNK -97dBm, 802154
CoreMark/mA TR -100dBm) . oliEE M Y
- BREAEEREHE 04mA + | REAMMEEE
8.2uA/MHz - &S5 +5dBm M T RER
- B WA (RTC &f7, | HH%E
RAM/CPU 18%%)
— RHTHLR: 100nA (&4 SMNEREE{FAS
M2
CC2564C - STHRRELPEBES, BARE |- £ —% ™X WX ZiE |76 35/, @EHXN 06 mm,
7 otk PEARINFE +12dBm 8mmx8mm (VQFNP-MR)
BaER - HRHEESARTHRISN, £ | - IEEERNMME, BR
Bt HABEES FMARER, FNAY | RF HEEREEE NELR
iRk Wi BR B EDR P&k N, ERERINIRAE
BRIt - EMAT BR. EDR AMEPEERE | - BRNESENHHE B

M B EFFLERATE

- SRR ERIMISTNINRE - TTIUE
REASMEIRE MPRIEE

- BEXHE 10 MEENME

- BEARERBER AR EL
RAEE

- FEEBREE, SFEEEESEh
- BOE. SYAEHEEF RN
BIR

- SR ATE E R INAE A9 BT FARAR
R

REBKSR (AFH) B3k

- SEEEX, BEHEMOURE
RMFEERANBAT REE
s
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2.1.3 EF 8051 HEF &

CPU CORE: 8051

Ih#E i HEE
CC2540T - FiRER RX EE 19.6mA — Bluetooth®EEEFERIA 6mm x 6mm VQFN40 #f3%
7= niEiR - BFAE TX (-6dBm): 24mA - HBMEETE (BST%
FiE®R - ISR 1 (3us WRBERTIE)): 235pA | 97dB), kI A
B AT - ThERAER 2 (REERERIARITIT) I 09pA | SMIBRTIHHAYIERER L A
WRIt - Tk 3 (SMEBTREN): 0.4pA - BRNBTERIESRER

- BEFEBEEE (2V-3.6V) RE& (RSSI)

- ERENEERATEE RS RAM #

HERRT o ®E TPS62730, I1EtE

R THERME

- RX {EZE 15.8mA (3V HJiE)

—TX (-6dBm): 18.6mA (3V HJF)
CC2541 - TR RX RE: 179 mA — 2.4-GHz Bluetooth FF&1KEE | 6-mm x 6-mm A REF L3I
7= n iR - TRt TX (0 dBm): 182 mA FEAEMAG RF FHRG | (QFN)-40 33
HIEF _ DEAER 1 (4-ps BEE): 270 pA | — %% 250-kbps, 500-kbps,
Bixdk - R 2 (EREMESITF): 1| 1-Mbps, 2-Mbps IR 19
BRIt WA B EE

- EMERX 3 (SMBHET): 05pA - HENEERTME, AN

- RHEIRBEESEE 2V-36V) BIER T 35K BB 7 A

o THEERT TPS62730 FAKINR - Zi& 0 dBm M T REH B

—-RX RE: 147mA (3-V BB R

—TX (0 dBm): 143 mA (3V EJE) - HernNERSBEREE (1

Mbps B 4-94dBm), TT3EF
M, FOPREEMERE

CC2541-Q1 | 1RE - SRMFIFAE (AES) REW | XIF 250kbps.500kbps. IMbps | — 6mm x 6mm M7 BFEFE 35l
7= e tgis shiBEe 1 2Mbps ¥ $BiEE (QFN)-40 2
FUER - TfRfER RX RE: 183 mA

- T1E#Ex TX(0dBm): 18.6 mA

- IR 1 (4-us RER): 270 pA

- R 2 (EEREASITA): 1

A

- EER 3 (SMFHET): 05pA

- FEJRHEESEE (2V-36V)
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213 HREFSH

HEBF SR
1. CC2564MODA
Sl L%y
< HUEX (datasheet);

CC2564MODN

7 tiEig

#ER (datasheet);

AR FEAL

CC256x Hardware Design Checklist
CC256x Reference Design Files
CC256xC Reference Design Files
CC256x QFN PCB Guidelines

5

%

5

%

5

%

YV V V V

2. LMX9830
RO ==L 5%
< HIEFR (datasheet);
& FHIE: NFBGA NZB)6054 mm?2 9 x 6,

2.2 FERSERIT

AT 2. 1 WA K Z G B Y, 150 DL B BRI A B S i A
VA IOTE B, IR e B R, R TR, S22 S D e SR R S 1]
.

2.21 SimpleLink ™ % $ # CC1352P 7k % MCU
LaunchPad

KD
°n

SimpleLink™ %t CC1352P F%k MCU LaunchPad™ FF&k EHHE;
LaunchPad A 358 (1R FIMEXK port);

CC1352P LaunchPad BRIt ERE (BIFRIEE, pcb, BAEREE),;
CC1352P BE{FIEITEREIL:

5

%

5

%

o,
o

Y

RF PCB Simulation Cookbook;

Y

Z-Stack End Dev Pwr Cons Measuremen w/ the SimpleLink™ Wireless MCU

Family;
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» CC13xx/CC26xx Hardware Configuration and PCB Design Considerations ;
» Matched Filter Balun for CC1352 and CC1352P;

2.2.2 SimpleLink™ 7 @& #x BAW CC2652RB % 1 i
2.4GHz &% MCU LaunchPad

% SimpleLink™ JC&#k BAW CC2652RB 1Y 2.4GHz Jt% MCU LaunchPad™ Ff
REMTE,

LaunchPad i P58 (R FHMEK port);

CC2652RB LaunchPad BEAHRITSE B AR KL (BIERIERE, pcb, =HERFF);
CC2652RB BRI REI:

» Going crystal-less is easy with the world's first crystal-less, wireless SimpleLink™
MCU_ |

CC13xx/CC26xx Hardware Configuration and PCB Design Considerations;

» (CC2538/CC26x0/CC26x2 Serial Bootloader Interface Application Report;

*,

5

%

X3

8

o,
o

Y

2.2.3 SimpleLink ™ % fr £ CC26x2R 7k % MCU
LaunchPad

5

%

SimpleLink™ Z#xA& CC26x2R &% MCU LaunchPad™ F&RXEMHHEE,
LaunchPad i P58 (R FHMEK port);

CC2652RB LaunchPad BEAHZIT ST B EL (BIERIEE, pcb, =HEEFSF),
CC2652RB FE R ITHTREI:

CC13xx/CC26xx Hardware Configuration and PCB Design Considerations ;
» (CC2538/CC26x0/CC26x2 Serial Bootloader Interface Application Report;

» Hardware Migration From CC26x0 to CC26x2R;

< CC26x2 RS %

1. R NCIFE T F o 5y

2. CC2652LP Kz A Y ADC — ADS1261;

3. TARA K TI BAW HARM) 5 Tiids A AT

5

%

5

%

e

%

A\

2.2.4SimpleLink ™ % 3 # CC1352R & % MCU
LaunchPad

< SimpleLink™ %t CC1352R % MCU LaunchPad™ FAEMHHME,;
% LaunchPad AP {£ A5 (tRFIMEK port),
24
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*,
X4

>

CC2652RB LaunchPad FEAHRITSE B AR EL (BIERIERE, pcb, =HHERFF);
CC1352R HEHRITFREI:

» CC13xx/CC26xx Hardware Configuration and PCB Design Considerations ;

» Your microcontroller deserves a nap — designing “sleepy” wireless applications ,
» How to create a robust building security system with TI's SimpleLink MCU platform
» 5 things to know about the newest devices of the SimpleLink MCU platform ,

% CC1352 N FS%:

1. CC1352P Sensorcontroller FE#il)G AL 28 OPT3004 K TR,

2. FIH SimpleLink™E8 Fy L & 7E &N A0 P iCSEIL BT s A iz

3. JTAHEDFHEYIIRIA . A — A Todd . 2 4B BE SR BE I 4%

o,
o

2.2.5 CC2650 LaunchPad/7 &R

2.2.5.1 CC2650 LaunchPad

CC2650 LaunchPad #1%,;

LaunchPad i F{# 1558,

CC2650 LaunchPad W4T e B HRL,

CC2650 R RIHEREIN:

*F CC26x0 #54EZ CC26x2R SimpleLink™ fITE B,
CC13xx/CC26xx Hardware Configuration and PCB Design Considerations ;
CC2538/CC26x0/CC26x2 Serial Bootloader Interface Application Report;
CC2650 N 5%

W fRT PRI Bt 2L M T AT A 2 A AN s AR S

FF 48T SimpleLink™ MCU “F & PR 2 B AR U 7 52

DI e 2R, BERCT

F - 43 A W i SV I TR 2R 4 T A,

Bluetooth Smart HIFTM . FEAC

f#] SimpleLink #{EINFE (ULP) FEZk MCU & BEik AL AIHI{E
LE A BRAT AR 3t 7 35 m 2 i BEAIC DU AE CC2650 Jo 2k ffdz il s (MCU)

*,
o

X3

8

5

%

e

%

» V.V V

*

R

NSO o =

2252 CC2650 3FEHR
» SimpleLink CC2650 Evaluation Module Kit Quick Start Guide;
» (CC2640/CC2650 Bluetooth low energy Software Developer’s Guide ;
» Configuring the CC2640 for Bluetooth® Direct Test Mode,;
» (CC2640 Wireless MCU DC Supply Evaluation;

2.2.6 SimpleLink™ {£Ih#E Bluetooth® CC2640R2F JcZk
MCU LaunchPad

25
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*,
*

SimpleLink™ Ih%E Bluetooth® CC2640R2F F 4k MCU LaunchPad™ FF&EHE
2,

CC2640R2F LaunchPad BE{FiE 1T =85 E
CC2640R2F LaunchPad A {E 3SR ;

X3

o

X3

o

e

%

CC2640 R RIHEREIN:
CC13xx/CC26xx Hardware Configuration and PCB Design Considerations ;
CC2538/CC26x0/CC26x2 Serial Bootloader Interface Application Report;
Understanding security features for SimpleLink™ Bluetooth® low energy CC2640R2F
MCUs,
Running Bluetooth® Low Energy on CC2640 Without 32 kHz Crystal,
CC2640 AN Mt ZITH:15,
#470 CC2640R2F Bluetooth® {EFERETLZE MCU By RAM X/,
CC2640R2 [ %%
Tfr] PR B 2L MR A AN 2 A AN A R S
R NEDFE I AR E
{IKTI#E Bluetoo th® B AR 7y LR R 148 R
ZFEKIG I E, SCHAES R Sp02 Y& ok KL DI fe
FEARIhFE Bluetooth® PEPS R&HFRM CAN Fisi
TWS W4 B4 % TT ARDIFETT %
LRI R e e B g AT e AR, AT B4 o) 75 /D 4 A REAE
R T-BOX RGURRTT SRR 2 REERE T
— A I 2 O R )R B Bt e A
A 7 1) A O e N S e 38 1 e
. SR BEAE A G e SR PR i e AU
S FRT AR, AR [ AT (1) MCU VR MR I AE 16 o ®
FIH \TIN” BRI T8 b
H Smart-me f& 44 5 1 % BE 5K
SimpleLink MCU ¥ &4t ! TI 55 YRR (ToT) #i R — MM AtiE?

2.2.7 CC2540 USB i {LiEhEH

Y V V

» V.V V

*

o

£ 0N oW

,_‘
e

—_
—

,_‘
o

,_‘
@

_
g

»—
o

X3

o

CC2540 USB AR EHHTE,

CC2540/41 Bluetooth Low Energy Software Developer's Guide;
CC2540 USB Evaluation Kit Quick Start Guide,

CC2540 5%

Qfrr g FH MCU #4 s R BRI 48 —— J8id 7 AN IR AT S H 5 !
RIHFEIE T o eiEH K it, So easy!

T1 2014 P9Z=EH#S 2R

X3

o

X3

o

*,
X4

*

w o=
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2.2.8 CC2541 #{RFEXEMH

B

> CC2541 EARARKEMHTE,
CC2541 XK{RFF &R E1 Quick Start Guide;
CC2540/41 Bluetooth Low Energy Software Developer's Guide,
CC2541 N S %:
R NCIHE I F ol iash
RIS T-BOX RGURRTT SRR EERIT 2 o2& HE: 5ot
360 EA RS Fk “HRIR” B A
Wi AR RS A U B A S B B A S0 =
T1 A BAE T LeapFrog iR T —ARHE 18 SR il
ey N i MSP430 22 it
[ A ZHE R AEE—6] SCREIE A MREEFE I L S &
[R5y 2ot A —1] SCRF BLE SEERDEZ ORI S H )T

X3

8

X3

8

X3

8

NSO

2.2.9 Dual-Mode Bluetooth® CC2564 Evaluation Board

% Dual-Mode Bluetooth® CC2564 Evaluation Board Quick Start Guide,
+» Dual-Mode Bluetooth® CC2564 Evaluation Board User's Guide;

23T RRER

1.Debugging Communication Range

2.Enabling Wireless Firmware Update for SimpleLink™ Bluetooth® low energy Applications
3. RF PCB Simulation Cookbook

4.7-Stack End Dev Pwr Cons Measuremen w/ the SimpleLink™ Wireless MCU Family

5. Going crystal-less is easy with the world's first crystal-less, wireless SimpleLink™ MCU

6. I INEEITE

7. Measuring CC13xx and CC26xx current consumption

8. How to Qualify Your Bluetooth® Low Energy Product

9. CC-Antenna-DK2 and Antenna Measurements Summary
10. Crystal Oscillator and Crystal Selection for the CC26xx and CC13xx Wireless MCUs
11. &M F Bluetooth®{EFEBEAY ETSI EN 300 328 RX BEZEMIR

3T

BAE VLR N P S TI SimpleLink JE28 MCU ~F- & FF & N FE 3 R1P2 ) 4% 2R R RN i
B, IREETHEFITROHEEKBSE. THELKEEIT RN REZNNIELK TI, TI
HRENE T BRI RFET A ERITT R MWILEEIE R B4 72, IX Lo B 50 35 B s 8 s ff
FH TT SimpleLink BT REM (O HIKL:.
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T B IS AT A IR BT #2045 SDK R IDE [ N R 2y, Hk e H it T TR
FESLA demo BIFRHISEEN, kG PR BT A8

3.1SDK

SimpleLink SDKCsdk FHJ* Mt AL 041 TAZ WA /E Simplelink Jo£R A4 il &% (MCU)D
RN AR MWINREE KRG L REAES IO EAR AN (B, SCREET
OpenThread Y Bluetooth 5, Thread 1.1 MZHERI Bluetooth®kfEFE (BLE) HplAk, TI
[ 15. 4 Hik%, RF EHRH], Zigbee HEFRLA A TI-RTOS WAZMI TT ALY, UUK— 5T
A5 FH BB DA B o 5 SRR A R SCRYD, AP SimpleLink JoZk MCU FH P4 T
— R AR . BRA, A2 PR EAE (DD PR AL AT E R o B R A A
SimpleLink Jo£k MCU Sl 2 WM IT & . SDK 44 Al HAb A Bty ¢ R 40 R 3. 1 Fios:

CustomerApplications

SDK plug-ins

Tl SimpleLink™ MCU SDK

Middleware

Examples

1
(o
1
-
e
>
w
@
o
[
=
o
n
L
[+
-
S
>
°
o
[
[
=
©
(a]

Hardware Abstraction Layer

MsP432P4 || MSP432E4 | CC32xx CC26xx CCA3xx

31

II docs source m examples

3.2
o Examples: #&fit 7 KEMLIRATRIHMIZSHHIFE, o LAHIFEAR RN FIMT b, ALHEE
T rtos BIBIFEFIFE rtos HIFIFE;
e  Kernel: H& T8 TI-RTOS WNAZF FreeRTOS WAZ T E I/, WAZSZEL T DPL
1 POSIX J2, IXF0VF SDK A2 7 7E SR I A A% 2 TA] D) 46k
o Source: T T REM iR SLPRACH I IR ST, P SO S AH OGSO
e Docs: BF T LA EEABIHE TR -

PATR 2 SDK (34 H s 4544 -
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LEPSERSS

TT S 2R 5 4] S 2

BLE W3 AR A 1 40 4 24
RN PRARAR D) 6 U5 5 (BLE) Pk

3.1.1 SimpleLink™ CC13x2_26x2 SDK

3111 SDKELXEZH

1% TG A SR 405 CC1312R. CC2642R. CC1352P, CC2652R. CC1352R. CC2652RB %5,
» CC13x2_26x2 SDK # %,

CC13x2_26x2 SDK N[ 1455,

& SDK T& (REIT LA sdk) (EEFEHEEEM devticom FEETH
B sdk E2NEREE, MU EsEETHN sdkexe FE, RARENNETEER, ##E
sdk.exe A R);

B3

e

*

e

*

31172 Bluetooth® 5 (BLE-Stack)

CC13x2_26x2 BLE-Stack i/~ F;
CC13x2_26x2 BLE-SDK T f2f# FREAN [ J45F;
BLE debug 8%,

CC13x2_26x2 SDK & Ntk AR AT 1B T5 7 ,
CC13x2_26x2 SDK APl 3%,

5

%

5

%

5

%

5

%

5

%

3113 BLE BB HE
BLE ML ¥ (BIEEFENEEEY, SMHSHEANEESSE):

. Bluetooth Low Energy Fundamentals

. Bluetooth Low Energy Scanning and Advertising

. Bluetooth Low Energy Connections

. Bluetooth Low Energy 5 PHY - 1M, 2M and Coded

. Bluetooth low energy Custom Profile

. Bluetooth Low Energy Enhanced Over the Air Download (OAD)

. Bluetooth low energy Security Fundamentals

. BLE Coexistence Configuration - Getting started with PTA coexistence for CC13x2 or
CC26x2

9 . Advanced Security Features

O N O 0B WN

3114 Q&A

1. j]: fOfaT A CC2640R2F/ CC26x2R Fl CC1352R FFk ¥ 5 (BLES) NATRR, AIHTRE
B. BEE (2 Mbps) F &Y B (AR) ?

. B, WM T RS TT W 5 MR (BLES-Stack) K SDK. £E4N374F BLES f#) SDK
P05 FHOC BLES DhRe AUt B SR ARG R AR T o S5 4h, SNREE S ar BRI 8 5 FiR,
IR BLE 1151 Bluetooth® 5 Is Here: Top Five Questions Answered
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2.8 At TI OAD FCE SRR NBIRKE e FHN AR ?

B FENACES IR AL FE R ALK TT OAD Bt B SO INE R BE FHLN R il A2 . ZFE R

&SPl TI BLE B8 A ThEE, 40 Simplelink Starter Apps (Android)/(i0s) HFHT7R.

XFFi0s, TI#HAE T cocoapod. ¥ “ti oad” WINFNEEIK) pod LA, AISZHLEF) %

£

ST Android, FEMACEEFEML T —A Android Studio module.

3. /4. X5 HomeKit 5?7

. (0C26x2R b3 #F HomeKit, it SimpleLink™EfhIT & T HAL (SDK) #fifh /.
[SimpleLink™ software development kit (SDK) plug—in for HomeKit . ]

4.1 WA E AR B] CC13xx/CC26xx B2

Z: AT REMMOTENE T ERE LR, H2Z ISR CC26xx 28 1F 1 P 77 25 P

BN E/CHERR . A% CC2650MODA 1 HRAE A I IX L8 2811 7] LAS F SCRFIY JTAG gwfeds (i

Z: L I RES —T) Bl CC26xx ROM H AT 51 FAR P AT HifE . A U fEFH ROM 5] 5

TNEFE R C026xx BEAT AR E ZVELI{E E, 13 M, C026xx TRM (SWCU117) I FHEFET I

Bootloader SWRA466,

i : FAHE CC RS CC26XX — e ff g ?

Z: (R, ATTLL. CC26XX/CC13XX FRFUMEH cJTAG B 4-pin JTAG fENFIFREE D, 1

CC Debugger N Fro

5.1d: 44> CC13xx/CC26xx BLE o2k MCU & 75 EA M — )15 7 8344 hk (BDADDR) ?

& M, EINCESIFTA BLE JoZk MCU #5 L3t —ANME—11) 48 {37 TEEE BDADDR FHiiZm e 1):65

R BB X (FCRG) o AR F, fEMAEs & s F bt T1 % @1 24 £ TEEE

OUT 58 z — 4= %) BDADDR. 15 Fi] TT 2w A% M%) TEEE bl ARUWcHUAh 3% F » 7T LAZE L AL ) TEEE

W3 ERF) OUT 2136, HER . FA1 A AE{RIE BDADDR ZME—K), AMRIEZIELS: R K E

[F]—fE P 3% OUT Fike, BRAERR—HUSH . BRAEE  secondary address ZmfE 35 P HC

B X (CCFG) , sk 7E BLE Bk wl i A0k 72 v 57 B R a4 97 s 4R a2 1) HCT w2 FR e

T £ Ak, 7500 TEEE BDADDR ¥ F/E #3441 A SL W 58 Sy kit . WIS JTAG wf2 T2 (43

41 Flash Programmer 2 % Uniflash) %i#id i HCI ReadBDADDRCmd API M A1z BN 81

f] BDADDR.

6. 1. REHFEHT Linux 5] Mac ) BLE-StackSDK 2236412

& (0C2640/CC2650 ] BLE-StackSDK 32 /73i&E F T Windows®7 FIE im kit A< 1] Windows PC

BL, —Ledh X PR L4 2 T #EJE Windows R4 b2 EA . B KAE Linux R4 F %

R, WS WU M BLE-Stackv2. 2 #F, SDK “tools” CffJedfflt T

lib_search. exe fll frontier. exe L E [ python Y. ZIEN A B TTEIE Windows FHLRS:

i frixse A,

M AT CC2640R2F. CC2642R. CC2652R Al CC1352R 284 SimpleLink SDK 2. 20 JF4G, fE3%

CFF Windows. Linux Fl mac0S “F & b T WM SR A RF € T & 1M g I,

15 2 [ FH B 25 1) SDKrelease noteo

7. 6. WfTEIREEAT EMEEME (BD Peripheral & Central ) HEE?

%&: WHIE “ble_examples” repo RN SimpleLink GitHub T F A& multi-role IR

o i multi-role BRI HFEST, A CATEALAA GAP fiff (Peripheral BY Central)
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N @ 244 RIS . 6T CC2640R2., CC13x2 F11 CC26x2 SDK, i% SDK & multi-role 4l

o

3.1.2 SimpleLink™ CC2640R2 SDK

3121 SDK ZXZZH

< CC2640R2 SDK 2,

»  CC2640R2 SDK N[ 1355,

> Fr SDK TE (W1 RRRA sdk) ;

*,

.

*,

-,

D3

3122 Bluetooth® 5/ 3x(BLE-Stack)

3.1.2.2.1 Bluetooth® 5(BLE-Stack)

CC2640R2 BLE-Stack A AF i

CC2640R2 BLE-SDK T2 RN 355 ;
BLE debug 1§%;

CC2640R2 SDK & F AR AR AT 1E5E
CC2640R2 SDK APl &%

5

%

5

%

5

%

5

%

5

%

3.1.2.2.2 Bluetooth® 3.x (BLE-Stack)

CC2640R2 BLE-Stack 8 FAF#f;

CC2640R2 BLE-SDK T2 A REN[II5E;
BLE debug #§&;

CC2640R2 SDK [ F AR AR AT 1EIERS .
CC2640R2 SDK APl &%

e

*

e

*

e

*

e

*

KD
°n

3.1.2.2.3 BLE-Stack-Q&A

1. [A: BLE-Stack v3.x 1 BLE5-Stack vl.x HhiURBET4 X H?

& UES5TZ BT S 4.0-4. 2 BThEE, BHIL T #£ SIMPLELINK-CC2640R2-SDK H1 €4,
T WAL IS F 4. 2 Bk (BLE-Stack) o ZWMMARSCIEFIE T 4. x 2345, H&5T
WAERAL, TN PR Sk 80 kB MIINAE. AFIHIET 5 MRumtERe, TLRM T H
(Y90 BLES-Stack, HAHE T A 4. x MATE DA ThEE, 3G 70 WA 5 mid. mfE
R4 R SRR

2. j: CC2640R2 SDK 1 BLE-Stack SDK HAH4 X 3?
. CC2640R2 SDK { F £ A 28 138 1Y SDK AfiJ5, 1Xs2& SimpleLink MCU % W.HIAAJR. LS

SDK #& i F — 2 p) H SRy B 2958 . 28 FE A0 RTOS #2110, SAM#EF SimpleLink MCU
M2 P HEAHEH] . BLE-Stack  v3.0. 1 MUE/E N —AHA4:& 13 CC2640R2 SDK 1,
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BLE-Stack SDK ZeRi2 AL G Thae (3 TI-RTOS) HL#RAL & 7FE CC2640R2 SDK i, Hiw]
PLiEIT dev. ti. com F I TT Resource Explorer 17 CC2640R2 SDK.

3. A): CC2640R2FSDK &7 3¢ F CC2640/CC2650/CC1350 Fagk MCU?

2. 15, CC2640R2 SDK 1Y 37 FF CC2640R2F 2844, UnBAF HoAh 5 4 K IN#ER) SimpleLink T2k
MCU FA{#if BLE-Stack, i#f#i[H] BLE-Stack v2.2.x SDK.

4. s WSRIREGFH CC2640R2F, 275 75 T2 Bl iF FR 7= 5 ?

. FENT T C02640/002650 #84tF, CC2640R2F FARZHAE IR A 24k, , Hitbe s
CC2640/CC2650 A AHIF Y RF PHY PERE. FEIMACES B S AIERNHASL I SRR, DS
VAR AR DG A e AN 325, AR AT A B 280 VAR 1 1 4 21 CC2640R2F .
NIRRT F SIGAIE, Frf3 SimpleLink CC26x0 A1 CC1350 BLE J&£k MCU ¥4 FH AR [H] 5
F 5.1 ERAMEBETE ID (QDID) o iBVER: L OON R B A SO EC B (1 an
BT 4.1 B 4. 2) B ST A FE B AR AT R AR AT BE 7R ZE B FTANIE . SR AT SI1G Mk b
FIAIEZESR . AT 7E I A UAE B F i SWRAG01 Hr 4R B AR RIS 2 .

PN AL S A T — AN AR E AT RS . M CC2640F128 £ CC2640R2F (SWRA535) , M
CC2640 i F CC2640R2F B}, R 22 1% $5 g LAIREUE 2 S8 R AH S R4S S o

3123 BLE FEBRLRHHFE
BLE MRS HE (BIEEFENEZEY, SMSHERANEESSE):

. Bluetooth Low Energy Fundamentals

. Bluetooth Low Energy Scanning and Advertising

. Bluetooth Low Energy Connections

. Bluetooth low energy Custom Profile

. Bluetooth Low Energy and Tl Drivers
. Bluetooth Low Energy Enhanced Over the Air Download (OAD)
. Bluetooth low energy Security Fundamentals

O N o oA W N

. MIEZE SimpleLink Academy: Develop your Bluetooth® low energy project

3124 Q&A

L. i ERBE T SREA L R B B /BB PO A ST
FREFZENK  CC2650 SensorTag KIEL(ER?

% WI{E SensorTag T H UM FH R B4 5% SensorTag LH CfFJe, tLikds. JHHE . BLE
H € AR IR C B S DL AnfA] A PC B REFHLUG 1] ITEGHHRAR(E B

BLE-Stack SDK iR T SensorTag [l ——JR ARV RIHAAAEN hex f o020k, Tk
SmartRF Flash Programmer 2 fl1%2 375/ jtag HiRAS AT WA

2.18]: CC2650 & CC2640SDK AHAXH?  wfaf A\ CC2650 XERZ] CC2640 BRA[F iy}
RRT?

32

Copyright © 2020, Texas Instruments Incorporated



W3 TExAs INSTRUMENTS

www.ti.com

Zr: ZhriE CC2650 JoZk MCU 3CHF BLE AR HAMTCZeWpil, 40 802. 15. 4. CC2640 1 L FFKT)
FEREF, VO T 543 T BLE i3, BLE-Stack v2.x SDK AE/&fI A 1R AS #5554
[F] QFN $5 541 CC2650 AT CC2640 He7¥, Uk, MIET CC2650 HITT R B/ D)3 3T CC2640
B E E BRI, TR, Ak, FF 0C2650 F1 CC2640 f) BLE-Stack v2. x SDK Hr
IDE 11 H FC & W B AR B (HU2, 5PV UNCRE R IDE 11 CPU B . /R4 CC2650 A
A LR HADTCLE PR HW T ROM Zhag, (H24 e FIB M R RESC R — R & il . bRtk
CC2650 Fo£k MCU [T R BE4FEH T3 T CC2640 [ H & SCH ST IIF & . dnE{d
CC2640R2F AT/, FHEHF] CC2640R2 LaunchPad, i W, EikEM4HEIK.

FT A B T L ST AR (] 4 P 2 U Ok 5 — P 255 10 (45 4 A
7x7 3 4x4 QFN) I, A% 75 255 i rEE AR SO e S DIO $s, DA% RF A 5 Cn 75 216D .
A % CC2640R2F HITEAINEIR, 1S WL 1517, NS T A #T1Y BLE W ih#4 H
CC2640R2F, DA% & B FFE 7 o] FH B A

3. : A GitHub G ?

Z: ! BN CC2640 /  CC2640R2F FFAD & 2% BLE Thag oI H , il wndid BLE A1
Multi-Role SEHL &K FIE FFnt E——MRIE R E, &2 ol [FRER: 8 ANMML, AIAE TI
SimpleLink GitHub Ji[f[ F4RF]. i5Z [ “ble_examples” repo, PASREUAN{AI 1 [n] 55 SE | BLE
Stack SDK RRASAH G 7~ 151 A 158 B

4. 1) GfALHE [ AR % B CC13xx/CC26xx B2

Z: AT REMHMOTENE T HEURE L, (HZHIEER) CC26xx #5141 P #7145 P
BN/ CHERR . AFE CC2650MODA FEHLE A HIX Ee 3341 v] LA SCRFRY JTAG 4feds (iF
Z DL E A —T5) 8lid CC26xx ROM H AT 5| SR P AT gnfE . A <[ {H F ROM 5| &
TRERFR X CC26xx BHATHAENIBE 2 VE4I{E S, 15S M CC26xx TRM (SWCU117) [ H ¥R
Bootloader SWRA466.

. A CC HIRSR S CC26XX — A fH Fng ?

B IR, ASATEL. CC26XX/CC13XX FRAUMTH ¢JTAG BX 4-pin JTAG fEAHIIXEE N,
CC Debugger N3 ¥

5.14: %A CC13xx/CC26xx BLE JiZk MCU &5 A ME— 1 4 284 #tk (BDADDR) ?

B 2N, MEMXES R BLE Jogk MCU 35 C4E —ANME—FF) 48 £i7 TEEE BDADDR Pl g2 1|45
R BB X3k (FCFG) o TEAE = REH, FEINAER 2 N et il TT )&M) 24 {7 TEEE
OUT #&iHe 2 — 7= B f¥) BDADDR. {8 F] TT 2w A2 TEEE Huhk AU E A 4h 3 F o AT DLLE St 4bf) TEEE
RR3G R E] OUT F4%. . FoA1 R B8 1%9F BDADDR /&ME—[K), AMRIFRIEL: 1 EEE K E
[E]— I 3% OUT fide, BRMFRR—HUOH . BRIAEEK  secondary address ZmfE 3% AL
B X3 (CCFG) , B3 7E BLE BhsURR I an At A2 b B FH RS 37 38 b (14 57 7 R 2 1 HCT w248 52
T % FHbhik, 7500 TEEE BDADDR ¥ FI/E #4100 A SL i 5F Sy kit . w8 JTAG Zwfe T2 (5
411 Flash Programmer 2 B¢ Uniflash) alidid i HCI ReadBDADDRCmd APT M K AFizHL 48 4:
f] BDADDR.

6. a: BEFAEMT Linux B¢ Mac f) BLE-StackSDK Z:3549,?

& (CC2640/CC2650 ] BLE-StackSDK %32 /573i& F T Windows®7 FIFE ikt AR [ Windows PC
RS, R X PR = T R Windows R4 F 223 E . A KAE Linux R4 1%
BRI, 1S WG, M BLE-Stackv2. 2 FF, SDK “tools” M ffJerigfit T
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1ib_search. exe fil frontier. exe 1.H ] python ¥ . ZIEN A BT LEIE Windows EHLRSE
FEfTIXE T A,

M T CC2640R2F . CC2642R. CC2652R F1 CC1352R #8441 SimpleLink SDK 2. 20 T4, 7E%%
SCRE Windows Linux £l mac0S ~F & b Ja A T MU S HE A R E 17 6 1 sk 1,
15 2 [ AH N 284 1) SDKrelease notes

7.0 QRS AR A N UART B¢ SPI

& W H 2 AN RO AT IR G R IR TR DIFEN AR T . WS T BLE Wiki SC#:
”CC2640 HATIHIE".

8. H: W TEIR 84T EMEeE: (Bl Peripheral & Central ) ERE?

&: WH1E “ble_examples” repo RN SimpleLink GitHub T A& multi-role s IR
o i multi-role BRI HFEST, 7 CATEALA GAP fiff (Peripheral BY Central)
T EEAT. 2 A R L 6T CC2640R2.CC13x2 A1 CC26x2 SDK, % SDK H 4l & multi-role 43l
o

9. J]: CC2640R2F S5IA I BLE its i SimpleLink CC2640/CC2650/CC1350 Z45 1A X 5] ?
2. B2 HR BLES B PHY ThEEZ 4, CC2640R2F [R5 2t (NV) ik 2 Bes A R th 75 )
TR, I HLROM A L T ORI BLE 4. 2 FEAURIES i 28 PO o 3X S8 B R SR AR T CC26xx
Tk MCU _E [N A7 B SRR AR R 22 ROM, AT FRVF 25 P 7E flash HHAFRCHE K N FE T -
FRIXEETE AL, REZBARGATERE LS CC2640/CC2650 Jo4k MCU AH A, ELHE Cortex—M3
MEF CPU. RAM CK/IN. RF A A% AR Jk s 25 il 45 5| 45 11

10. i) : CC2640R2F &/ 5PA CC2640/CC2650 Togk MCU 2 ?

& : CC2640R2F 32 [F ) CC2650/CC2640 pin—to—pin FZF. iX MMk & A CC2640R2F
BT U I A AR A 5 AR ——1% F B AR A [F) QPN 35 2% ST CC2640 8% CC2650. Bh4h,
Al LA CC2640R2F BARIMA 1 CC26xx BLE S Wit o FREEHT NV A7 5 DL R B K &
PR HRRREAN, KB 5 002640/002650 #HF . HABTELHE B, 53 W, 0C2640R2F
YR T M. BERE, CC2640R2F AN SCHHKIh#EW F (BLE) .

11. Ilil FRHI CC2640/CC2650 BLEfirmware /755 CC2640R2F Ff%?

% EHRVE, BLE-Stack v2 API AN FHFRFHESLEEAAMF, B GAP/GATT A TI-RTOS
el (B2, BT 7NV AEa B s, FIEARETE CC2640/CC2650 FT CC2640R2F
TE4 MCU 2 [a)fi FHAH [E]f#) binary firmware image. CC2640R2 SDK driifit 7iT#s4arg, Hr
B EK A BLE-Stack  v2. 2 N FHFEFRAE S CC2640R2F 1A

12. |: WHAIFF & CC2640R2F M FFEFLMER T 572

2. MY ZS I CL B 3 SIMPLELINK-CC2640R2-SDK ~ v2. 30. 00. 28. HEAAG &S 5 4~
IFRITM AR (blebstack) , SZHF¥H BLE 5 2Mbps mi# AR, LE coded PHY Gmff
SRR R R (AE) ThAE. BEMYR simple peripheral Fl simple central fIfE Ll
AR REAT T 3R, DA HIX ST Re

WEEW T, BHIA BLE ML UMEH BH T 5 DIRem ERS iRy, FoEil2
1 TT BLE PpisCke F D B . RATEIE T M54 5 Wi 1830, #iR T {3 A i (06
F 5 AR (BLE5-Stack) SKF|FHIX LT Rg
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3.2 AR 1EE

3.2.1 Code Composer Studio Downloads

ces sE—FHEEMIT IR (IDE), SZHE T1 MIRdEdl s A N U HL 28 7= W R 51, A5 T
FTFRALR C/CH+ dmikat. WADmiRaS DUH WIS, A, HIAH LKL Z R )
fE. ELWLAY IDE $REE T AN P FE, AT B SE N T R IRAE AN 1. B3GR T
FLRD T A P B 6% L AR SE N T
iR
R AEBGF R ET
FRRA T 25
ccs AP FAR

KD
°n

5

%

e
0‘0

e
0‘0

L. 14: SCHREWRLL IDE/ 448 ?

2. GIRPI TR L RAER IDE fiAS, 15254 SDK Aff) release note. I RYF, FFE
TAR>=7.70. 2 8¢ CCS 6.2.0 & LAl (R 50 SBEHTRRA) o P& X TT RTOS $E{EFIFE R 4F
I3 FF. EZ 0 SDK HH1¥) (BLE Software User’ s Guide ) ] “Setting up the
Development Environment” —5. AJ7E SDK ff] Release Note 4% % FF M

BLE-Stack  SDK fJ5EBR IDE fixAS o A I FE - SDK release note "1 45 5E iR A #) 1. 2 4%/ 1DE
WA

MR 7.50.3 ZA/H9 IART.50 UATELE BLE-Stack 2. 1. x [BEEESe M. H {6 IAR
7.50. 3 B A A HE T TAR (R AT T T30 H AT B AN SO VRS FH Je i AR 1 TAR $T7F
ZIH .

BLE-Stack v 2.2.3 SDK fiAC{# ] TI Arm Compiler v16.9.4.LTS #HATHIEANR. 5
CCS FR Al TT Arm iR iR A (I FEAS M M AR S MR, DRI b A5 FH oAt 2 BF 2 ARAS T RE 2 3
BRI LRI R A ORGSR CCS PRI E T Arm ZmiEas AR)T, 524 BLE B AT
RNGIFER (SWRU393C) [IEE 2. 6. 3. 2 BRI FH P 481 i 2eke T1 Gtk a—15 .
IAR P51 EWARM 8. 11. x IDE JASH wehar ¢ BT X, X4 38{#EH AR EWARM 7. 80. 3 Al
FERURAH) BLE SDK Hi B2 o A A% i A MR IX £ SDK &5 8. 11. x EWARM [R5 7%,
S A SDK release note HHAIH I T HEERR A, TT BLE SDK i ) TAR RRAH]7E St Ak
A

2.18: AW CCS 7.x 5 TI BLE-StackBLE v2.2.x —tafli g ?

Zr: JUETERA CCS vT. 4 BFHEAT T IR, (HEEMAES MR KIS CCS v8 HIATA AR A1
E R IR FIR G IR AELL (SW Developer’ s Guide ) HIZEZEHFE T1 ARM 4 28 B
AT 22 8% .

3. 1. WHYAKE CC26xx CCS BY IAR BLE Wi H B 2H¥ ) BLE-StackSDK?

%: BLEWiki LT v2. x THBAHER . X F 5 CC2640R2F A1 CC26x2R/CC1352R ()15
H, SDK "t T iR AIAETER -
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3.2.2 IAR Downloads

IAR R AN TAE T & & — A 58 B R A A C/CH+am P28 T RSE, H T35 T Simulink 55
LA AT PR RN SR AR o TR 2 — N e R ias , F TV AR 2 A0 S 2 2
W, SRR A AR R EHR T A

o BE
b BARATHSEE
* THZREHE

*,

3.2.3 SmartRF Studio Download

SmartRF™ Studio s&—A> Windows NAREF, T IPEMEEHMLES (TD) PIRIIFE
WA 1Co 12N AR PP 35 Bl I R G K e vk N R AE BT E i A% 1) S0 BRI VP4l RF-1C.
B A L B A AE S Bl R e A A AR A B JC A H . SmartRF
Studio ATHMENMAL TR, WATHEA 1C FF R B By 103E H PRl AR — i .
v HE
SmartRF Studio7 overview
SmartRF Studio? FIFHIEF A~ F
BARA T #HgEE
% SmartRF Studio SN EN MRS %

RERER A
1.SmartRF Protocol Packet Sniffer
% User's Manual

*, *,
¢ 0‘

o

X3

o

5

%

.

NG

+» Software Download

2.RF Range Estimator: Complete a practical range estimation for indoor and outdoor RF links
using Tl wireless devices
% Software download

3.2.4 SENSOR CONTROLLER STUDIO

& AR 1 1 2 2 FH T8 CC26xx Al CC13xx R A A AF P B AL AR AR A TE o 7 F 5k T
HLYREE (AUX_PD) o, oA &4 F AR IIFE 16 f7AFERS . 2 KB RAM. 4% (ADC. EbA#%.
FERT 8 TDC 55) o iZARH T T SEHUHMIR D FE A iy RIE 1 o AR KA % 1] 4% BB Jd 57T MCU
I, XF AUX-PD #E47 H CURY FUE AT Bh S B . Sensor Controller Studio (SCS) &— GUI
TE, HT45E. MR CC26xx/CC13xx 1& B i H #8 AHS . It GUI T B AR —ME
AR A O RS As——— 4 C I, X2 9m R R 48 CPU (Arm Cortex—M3
8¢ Cortex—MAF) MR FHFRT H o IR LEYFSC AL & AR A I il 25 [ R, 781 System CPU
IO PR P 28 1) 5 A S s o) 8 A8 4 850 B

o H’
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B

* Getting Started With the CC13xx and CC26xx Sensor Controller;
BhRA T HigEsE,

SimpleLink™ Sensor Controller R,

White Paper,

X3

8

X3

8

X3

8

3.2.5 BTool

BTool is a PC Application that allows a user to form a connection between two BLE
devices. BTool works by communicating with a LaunchPad, acting as a network processor,
by means of HCI vendor specific commands. This requires the LaunchPad to be running
the Host Test sample application. This tool is included with most SDKs.

% Location: C:\ti\<sdk>\tools\blestack\btool or C:\ti\simplelink\<sdk>\tools\btool

®,

% User's Guide

3.2.6 SysCfg

An intuitive and comprehensive collection of graphical utilities for configuring
pins, peripherals, radios, subsystems and other components. The SysConfig tool is
delivered integrated in Code Composer Studio (CCS), as a standalone installer, or
can be used via the dev. ti.com cloud tools portal.

®,

% Software Download

3.2.7 UniFlash ImageCreator

ImageCreator is the tool used to program the device during development and generate
the production image.
7

< User's Guide ;
+ Software download,

3.2.8 Flash Programmer

Used to program the flash memory in Arm—based low—power RF wireless MCUs over the
debug and serial interfaces
7

% User's Guide;
+ Software download,

3.2.9 SmartRF Flash Programmer [N {745 TE5%
SmartRF [AfEgmfeds 2 nf ATl o U8 a0R Ef AT 9 DO A A 38 (TT) 5T ARM B D)
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FESARTGZE MCU Hh ) I A7 AT S A2
SmartRF [NA7gmfEds nJH TXHEEMES (TT) 2T 8051 MMRINFES ML MCU A1)
NAFEAT g A, B AT T F4% SmartRFO5 PEALAR . SmartRF WSOk #s1FAHR (TrxEB) A1 CC
WIRES R S] SInERE T .
o WE
< BAFM,

% SmartRF Flash Programmer v2;

4. B RRE AR K SEIRIT

ZHR HIEE T 2 A BT SEBR RN B 5C T I 2R 925 Bt =, T Ll — T A
B, S BISLER G AR T DLS — S R

4.1 Car access Bluetooth® low energy + CAN satellite module reference

RS W HiE H TR I FE Bluetooth® JLEHRLHE N ZJH 7)) (PEPS) FIFALEIEHRL /%L
FHRGRETIZE RS .

A TT 85255 Jok MCU, Dy 5 22 B8 iy 0 40 0 4 3805 1) 28 Gt S22 ) 4 ) 5837 i e
# (CAN-FD) AZThAE. HAMMAAHE: FEACHEIRIRSIITIFE, CAN H3hF-hkHoR AT itk i
i, EEIR A DR S I e AR B, T R B B EN R kAR (PCB) BRIl = B4
1 (Aoh) FHENE 5 IRETREL (RSST) .

& B

> JRIEE,

> PCB,

> RITMEVESR,
N
> Simplelink™ CC13x2 #1 CC26x2 {4 LEEM (SDK);
HXXE:
» Adding CAN nodes in Bluetooth® Low Energy PEPS systems,
LEPS
> MSDU(ZEAXKSENED) FFE SEHRIREN AR,

*

X3

o

42 CC2541 RS E &It

v BE,
P RE{HEIT 5% CAD XXfF,
Bluetooth FAEZFE & —F/NEL i Al syt B A LI AR, RO H240 . ey 2%

*,
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LED AU t, ARELH X BLE GATT 5% He B A (o B3 A e i i 45 T 2 ST A A8 FH o
B
» (CC2540 and CC2541 Bluetooth® Low Energy Software Developers Guide;

4.3 T LRSS RIT

< HEE

& TV ELEREBIESERITIERS,

BT POE T T 4, K TR AS Ml ) P A s B 2 8 = RS IR 2 & T
LIRS B8 BABUK A e SR, XE Tl E4edr pr b 75 1. it 4% RS-232. RS-485. 10
BB PHIR A A (RTD) SN, DAMEFEAS R A% AR RIS -

o RE

> RIEE,
> Pcb;
> WITMEIES,
R L
> SimpleLink™ CC13x2 #1 CC26x2 #{-FFLEM (SDK);

4.4 %= A{KIhFE Bluetooth® RZE[IZEDEF S5 %t

R

< SRZE{RINFE Bluetooth® [TZEDEF S5 % RITIERE,;

A %2 VEHEH TR Bluetooth®KAE (BLE) FEAH & 1B 281 R AL B Mk shdt A9 3l 3
3l (PEPS) RN RS . %%/ T A sE3l 424k BLE T £k IMH R H BLE 5511
FiEM (AoA), FEAUA FHERAS BLE JoZe ez il 25 A1 LIN Wik 4 i A RN 4% (LIND 4%
i AoA HdE . AL, FZWTHIER, A B AME T RGBT LAV R AoA B,
TN T BRI ER B (PCB) fil vk 5 IR~

o RE

> CAD;
> BItMEIES,
> RIBE,
> PCB,
R L
> SimpleLink CC2640R2 SDK - {kIh#E Bluetooth®;

4.5 X RIS S B B AR BRI SR H AR SR 11

< HME,
< RIHFEE F B AXAIER AN T E RS mikS 21158,

WS H T RIR T W 75— AN i AR S R SimpleLink™ MSP432M # 471 &
ZF (SDK) L% SimpleLink MSP432™ MCU. SimpleLink Bluetooth® {EFERE CC2650 %%
REFRSEHAIEH CapTIvate™ FiAR M) MSP430FR2633 MCU. JEitiZistit, FHFal LA H B2 =
SN HAGE B e TFHL CE GRS s ik hiEE . Z it T Tk, Bl
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< B

> CAD X4

> FIEAE,

> WITMEIES,

R/ LN

> SimpleLink MSP432 #{4F T4 &4 (SDK);
< NRBIF:

e POS FTEIHL

e POS At

o AN FLIOE. M. PUZAEH
o fHE#EL POS

o [FEHEAUTEIHL

o (A AUHHE 2y

o NZEHIHEIRK

o EFRANETE

o PN I B A THI AR

o ZBHUEFWHX

o BFEuAMK

o ML THIRERL

o HRHE K H S A A

o DEUERERAR

o HUBKN AN 30570
o HEA HMI JHIFR

4.6 XHFEINFE Bluetooth® 5.0 HIEARIRHIZE 18V/600W BLDC EEATL#=

St

< R HIKINFE Bluetooth® 5.0 A9 MCU.18V/600W BLDC H #i=H|5 %1% i145w;
B HE M T Bluetooth® 5. 0 Simplelink™ e, HHAT 5 4 (1) Tk e 75 S il g
BB R T DA S AR ThAE, & TR DAL, il 5 Mo 1 it B e s T
B SRS HRAEHRAMEIAERE 4 (BLE) MCU #F4T J6 28 % 2 A = 40 6 il B33t
(BLDC) HAUBATEFER], TEBAR BT, MR T BOM DARARURAR o iZBeiT RIEFE
TR IR A AL RS E I - 96dBm [f] BLE RX REGUEE, M TINS5 B (o fa g vk
GRHE R T BA R A AR ThAE GEiE MOSFET VDS MM IR ~F TR 2%
& REHE:
> PCB,
> CAD X4,
> JRIBE,
> RITMEIES,
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B

> EHESHAAFMEARGERITSE,
tERE:

Connectivity helps integrate intelligent motor control on a single MCU;,
N A

o CPAP BEIRAL

o fEHEIITEIHL

o fHLER

o HIEHL

o FIEHLEEAN

o ByTRAIEIT &

o EATHRZTH

o ZHFTH

o EEATWALE

o HIZNF kI

o HANFR B AP HIERE

o HEUit#i A\ BLDC Iz HIHL

o AEABEH 4 ) RS

.0

Y

X3

*

47 B2 Bluetooth® 5 T ZE 16 HHZ(ERREE SpO2 FOoZ UMY

(HRV) St

> HME;
% BC& Bluetooth® 5 FYOIZFHE . 16 HZ1ERER Sp0O2 1 HRM S iT (Rev. A)
iEm,

W6 225 e SR R 2F D g R R A I AR B (Sp02) M AR IR AR . 2K e
FRURMAC (HRM) o ‘BT AFE4420 284, Zasfh 2 — N TR L (PPG) M HH#
R AR IR . BRI RN AT D) R R (LED) FAPUAN YR AR, DASCHE
ik 16 AHEE 5 R4, CC2640R2F #3f (SCHFFKIIFE Bluetooth®d. 2 Fl 5) K4l &%
BN E . ZBF B R 30 KAEGEBAMES CR3032 Hijth, n] {5

BHEAETHEL R, Sp02 FIHABA S B/MRECR O I (LED) AR B AL s A A0
W s L.

v RE

> CAD X%,

> JRIBE,

> BItRIES,
& B

> O[$2% LabView Application A& iT;
e FARNE:

» Going beyond traditional SpO2 measurement with multiwavelength optical

measurements,

B E—‘Lﬁﬁ
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o TWS/ELHH/ KFAFH/NHAHHE
o DRJTARIRARI A

o L7 SR B ANV BN HE IR

o ZZHUEFHINTX

o HEETE

o JkahaUm T

5 Q&A

5.1 8]: Read Before You Post in the Bluetooth low energy (BLE)

Forum (E2E)

Z. Self Help Resources: http://www. ti.com/ble-wiki

www. ti. com/sensortag-wiki

Follow the guidelines below when posting questions:
Did you use E2E Search before posting?

Keep the Questions “On Topic”

Help us to Help you

Sharing or Posting Files;

Contribute to the Community;

LT

5.2 [A]: SCHRFBRELIAAR?

3

o XDS100v3 BHAZRRA CRE 8 =T7HliE )

e LaunchPad Ff#) XDS110, 40 CC2650 (LAUNCHXL-CC2650) F1 MSP432 (MSP-EXP432P401R)
iR LaunchPads. HAth LaunchPad 7] 837 H 4% 10-pin Jtag AR XDS110, A+
PHRSMI % . 12 LaunchPad BSCEY. XDS110 SCHF cJTAG 2 ZRficE

o XDS200 CKH EE=J7 ZHAHHili& )

e f§i[f] XDS100v3 fJ SmartRFOGEB (1, 7E HL g b )

o JHF ¥ SensorTag ] DevPack iHi#% (CC-DEVPACK-DEBUG) (i&5Z il LA T4 9% H 7 SCHL AR
S0P SUAED)
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5.3 IAl: 4T 7E B FH AR 7 A S L YR B DA AR T 8 2

Z: BUMGOUN, SDK HH B BTG 7 B N SR B AR P B B O, 72 H B R 7 B RF
BN R AL (B “BEAR” O RZS. URHCE B N R IH e LI POWER_SAVING

AL E A i), B B TT Power Driver FCE N H izl 844 Th3RZS, LAWK RTOS F

RE R/ S, MIMIR A S ARDIAEIRAS . 2511, @R & L POWER _SAVING, MCU ¥4
T2 BOE B F AT 2 (A 5TE 25 AT 532 AT I NPT UIR A o AN T5 B2 AT S I FH 428 1) A2 D
AL PR YRR o X 5 A BR 2% S TR P 75 A0 HAAE 5 B IRz 1 2 A A e BE AN PR S
R IR S RIAS TT P, DDA I /B 52 S POWER_SAVING, #RJo5 FEAA M R . A%t
FEPIEZEE, WSHR AR NEE A (EIIFE”  (SWRA478) 1 SDK (SPRUI18) HHHHL
PEHTH e

5.4 1 TEAEIFEMALIIE? ARSI A7 fE ?

% : CC13xx/CC26xx AFET flash HITELk MCU, EA5 128kB Bk 352kB fI P B AT Jw AL N A7 I
i IDE 8f SmartRF Flash Programmer 2 (f¥ CC26x0) Y Uniflash M7 NFdmfees (FTE

CC13xx/CC26xx 284F) NE/ ALK ERIL AL T A #0NAE R H NP pAT . — e TF R B
HAE SPT 81l ik B AT INAF A 1Z AN INAT F T T1 A5 B4 N3 (0AD) i
B SCHEAT T o A B SO S R B UGS B — RS B, T BT N AR AR I
W2 ANAT L MM AE il e AT [ . 5TE R MCU oL BB MDA A4 2 AT AR

5. 5 a) : 7£ H B4R B, LaunchPad _E Y7 6 B A 2 7B, B A 10S B¢ Android
BETEE DT R S

B RAIXRIE LR RN BE S 247 T GATT attribute handles, HEIEN T INERE S
R, Flhn, fEJCHTiEAT SimplePeripheral Z )5 Project Zero X 28FHE47 B 37 4 A2
I, ‘eKAE BLE REFHAER (40 Light Blue B¢ BLE $9#4%) H & R IHK Simple GATT fic &
PHFFAE . QnEEsmi FHLE B RIS, LAUSRTHLE BT GATT 847 . R 4H4FJeii SRRt
JORIE, WETEIE A W E SRR SRR AR, SRS IRIE FHLERE RS A IESE “Forget this
Device” & “Unpair” . % Pk, T i0S & Android FE L FidFE:

7 i0S 10 M HE A, £ “Settings” 3¢ “Control Center” SZH.H “Aeroplane mode”
BEN “ON” SR)5 “OFF” (X RMRIG BHTITE A L) o 4T 108 11 L mAA,
i X e 10S AT Bluetooth Radio MY EL 72 kA T 24k, , [KILDAZI M
“Settings” > “Bluetooth” ZEhJ “Bluetooth” M “OFF” Py “ON”
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7E Android I, ik FE AT RE D SRR S0 5,  (ELEORT A AT
“Settings” > “Apps” > “Scroll over to All ” > “Choose Bluetooth Share” , #RJ5G
iy “Clear Cache” . 5 10S —#f, WRJCHIC e 7 4tF, WHHEX .

5.6 [a]: XM Project Zero IEMAMIEIFEES, (HF&R IEM/Fr=4

CPUabort

B B AR A IERf G CCS FF R 3858 o %4 il BLE-Stack  v2. 2.2 fJfHT “Project Zero”
Bl WAL TI Compiler v16.9.4.LTS ff) CCS v7.4. %% 4 BLE-Stack SDK [
Documents AFFE ) BLE-Stack release note Fl1 CC26x0 BLE Software Developer’ s
Guide (SWRU393) ] “Setting up the Development Environment” #7,. fdi FHHAEHEZE)
G EAR ] BE S S EUL SRR &, S EOREER

5.7 Ial: RF PERETE TI M E—P)IEH, {HRAEH 2 X CC26xx H#HR _FH
L RF H:REAS RNV ] ) 2

% BT HEIEE N AR S B TR

(http://processors. wiki. ti. com/index. php/CC26xx HW Checklist) , Hi¥i RF HEEER R
B L ) 80 ) i DAL D DL S R 1 R i R B 1 L S 7E 1 8 SCHW b 11 S B i o P 2 A
2/ ANILEL. iR B e SCHREEARE A FE e (B 5x5) , HL IDE [ project BATH 1 TI
#) board file, 1% A5 & MR HTmAC B AVCHD, 852 RKAEXM . IRGRAER
RF PRE, AT 15 B b 2502 5 S B BR AR AT R AR T IC

Fltn, CC2650EM 5XD board file &M T 5x5 3, i A A MBI E 2 Biinlic & . 0
B 8 SRR S P O A SR, U8 5XD board file #4453 E % B AL, M
T 7™ B PG RX RS A [F) f0) JR FH5 ) 1 AN DG IC ) B 5 22 0 Wi i . B o

ALY board file BLEH ¥ 1 IEHM AT AL B X B . 1% W E H bleUserConfig. h 11

RF_FE_MODE_AND_BTAS %€ 3. A XA HIf SW5E X, 155 Wt ksofF. @ iltuA At B g3 6

& 7 IEWAY board file I RF_FE_MODE_AND BTAS ¥t 'E . U028, iffli LR RF ¥ E 62

— AN board file. BEZKIVEL4N{E S, 152 W CC2640 BLE Software Developer’ s Guide
(SWRU393) H1ff] “10 Creating a Custom BLE Application” .

A K CC26xx B ME AR 25 8, 1 HSHLLT Wiki:
http://processors. wiki. ti. com/index. php/CC26xx HW Troubleshooting
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5.8 |): NHAIRKI B HRES No source available for 0x1001bbd6?

B XULHIEIE S| T CPU L/ SR, BIAnH T UGN T AELE N AE bR . MERR R .
TR L (RIEH S CPU HR IR R, 12 (CC2640 Software Developer’ s
Guide (SWRU393) ) %% 9 & H1f] “Deciphering CPU Exceptions” —¥i. XN T 221XV
W55 EANET I 10 BRI, a0 g 7x7 £ 1) LaunchPad A R R T, ek
A XM Lo 9, 7E 5x5 QEN #84F F 225 i) T 101D 14 1) 10 ¥4 3 E hardware abort,
BRI NI IEAAE Tx7 QFN 35926 284 E Rl H

5.9 i: FRIEFEMEH simplelink cc2640r2 sdk 1 00 00 22 TI-RTOS IX
HREFAE, EEYTMMEAHUTER BE
(”..\CC2640R2_LAUNCHXL. h”, line 54: fatal error #1965: cannot open

source file “ti/devices/cc26x0/driverlib/ioc.h”) . BiZEAI?

. 7F CC2640R2 LAUNCHXL. h tf, ¥ #include <ti/devices/cc26x0/driverlib/ioc. h>FE{
N<ti/devices/cc26x0r2/driverlib/ioc. h>, M CHFRIEE

C:\ti\simplelink cc2640r2 sdk 1 00 00 22\source\ti\boards\CC2640R2 LAUNCHXL A"
& F], FFEFT import TWH .

WHE files / drivers ) CC26XXWARE BRIABKAZ W B N HFE Rev2. 2. WITETER IHPIMA g
ITZEAE, WFEE SRR,

TAR:

e Tools—>Configure Customer Argument Variables—>CC26xx TI-RTOS—> CC26XXWARE
o fZC CC26XXWARE

e 4. C:\ti\tirtos simplelink 2 11 01 09\products\cc26xxware 2 20 06 14829

o UM C:\ti\tirtos simplelink 2 11 01 09\products\cc26xxware 2 00 06 14829

o MIER OS kernel JFE 4432 TAR\Application\CC2640\configPkg [{Xi&H T IAR]

o MHFR OS kernel VEfEECHF: IAR\Config\src [1¥i&HH T AR #J%E]

o KMl workspace JFEFITIF LA S E R

CCS:

o LiEET; “Application” TWiH, &# “Properties”
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3 Resource—>Linked Resources, “Path Variables” #ETiR

TH I _EIR U2 2 CC26XXWARE
¥R Build—> ARM compiler—>Advanced Options—>Predefined symbols
F-48 CC2650F128RGZ F1 H: &5 #20hy CC2650F128RGZ_R21 B, CC2650F128RGZ R20.
Rebuild B A2 H

5.10 a]: 24{F 8 CACHE_AS_RAM ThRERT, A H RIFIER , (HLIEEBIT
XA RE S ?

B TP RS, $RE] rfRegThl MU E . WIRIEE B rfRegThl MG HIMEA R 4 5275
xﬂ?ﬁaﬁ, M EA rfRegThl #i£x iRt RF Core (MO) 7 EEATA HLbLALE 4 w5 Xf5%, &N
RFcore 2= fiAvit. EfiRyelbin @i, i57E ble user config.c TH] rf override table F ¥
i« #pragma DATA ALIGN (rfRegThbl, 4)” .

5.11 ja]: FRIRFZFBDS, N4 LixkE?

B WS SIG YR 2SR BDS, R TCiA 2] BDS (72 SLA BDS B335

https://www. bluetooth. com/download-developer-studio

5.12 Ja]: AT M simple peripheral example FHHEE display FIFEAS
button menu? ZHBH E LA simple peripheral #iIFE FLASH {8 FH K

ket

B AN T i8> simple_peripheral 7nfilf] FLASH A H . 2L

o MIFx display ——CC26x2/CC13x2: eZe. ti.com/... /879276

o fHBE display ——CC2640R2: e2e. ti.com/... /3252666

o fHBE#H2 advertisement ——CC26x2/ CC13x2:e2e. ti. com/. .. /3255504

o fHBE#2 advertisement ——CC2640R2: e2e. ti.com/... /88013

o PR RSST Ma A0 PHY H )5 Hi——CC26x2/CC13x2: e2e. ti.com/. .. /880155
o MER RSST YA F 50 PHY H 35 #——CC2640R2: e2e. ti.com/... /880151
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o MRS BB H——CC26x2/CC13x2: e2e. ti. com/. .. /880171
o MBS HE H——CC2640R2: e2e. ti.com/. .. /880163

o MBRELNT——CC26x2/CC13x2: e2e. ti.com/... /880181

o JHERECX——CC2640R2: e2e. ti.com/. .. /880177

5.13 il: WK IRARASERBIEABTRER? (WK “ KR4l
EEEBITHEBLE” D

U

% WES .

\

5.14 Ja]: =T BLE W& F %42 Connection Interval {H ) n| &5 ?

’/él‘::

L. XFF 10S %k, FRWE T —RIME, ARV IIECE B H X, HAob
FRARUE ATICEAE I A T4 BARTEE . Android %% H AT google kA W Hf
FE. Frberidil, REMFERWRAMER, MR 20T PATE 32 W% U8 BITE FE P ig sk
F & ENF connection interval AT AR,

2. RIEIL GAP_SetParamValue O H ik E T8, &n/d EEIdRKER & &M E R
KB, AU BEAIERH. E5%

GAPRole SetParameter ( GAPROLE PARAM UPDATE ENABLE, ..) BR%kifiis.

3. R LLEE packet sniffer $UE, FER(EJEL LR 2 5EE 2 connection interval. %
HARWAT LA E O s AReS, MARP BIIRE, 338 M notify KA ER &, NEREE,
B2, T RZW

AR 225 H

5.15 |d): <TF simpleGATTprofile FJ Characteristic A/, 7&

simpleBLECentral L™, H)FHEHE, =W EKDEE?

2 WHEARFE simpleBLECentral. ¢ XN, HIHA A REL:
simpleBLECentralProcessGATTMsg (), X BRECL AL FE 4 F0 M peripheral i I i .
(R LE R BRI H B M IBAL, 2 notification MIFEUR, AT AR E S infCr.
IR, 2K

if ( ( pMsg—>method == ATT READ RSP ) || ........ ),

PRI

else if ( ( pMsg—>method == ATT HANDLE VALUE NOTT ) ||...... )
47
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5.16 q]: %TF CC2640 [f] ADC | 55

2 DUNBEEEIRML T ade U LI ER%, 2T SmartRF06 A1 CC2640 7x7 XA 51, IR
#& smartRF06 L [f) light sensor ffii N, EM)FE M3 K] DI023.
XARADRT T IIFE R BN RE BA RGUER), MR RGHENRINFE, X BRI 215 1E 3,
17 o 1 HIX BARAS SE BB E 1 ADC AR, (2 HOR Bph i) — OB e, AR /R B 2 I
M), WFTEZXRM fifo Bl Lk, MMM R, BHESE, REMIA pin mux Z KM
R IEM.

5.17 Jd: &F T simpleperipheral M central HIFIT, M IAIEEALER 2
¥ & ) GAPBOND_PATRING_MODE_WAIT_FOR_REQZ:AFECXT. B4 KA 1A B2,
3R peripheral KEHIELITIERIER central P7EH 4 I K S HEC T
HR?

B bt

IR I LS R AT EL AT

W E 3 — ANBC B B GAPBOND PAIRING MODE INITIATE, iR 2 central [iF <> &
pairing request, W E peripheral HJiG< ki slave security request, 255
central FBui i ] GAP SLAVE REQUESTED SECURITY EVENT, iXANHJ{& 4R B ARG, G5
central /& H T GAPBOND PAIRING MODE WAIT FOR REQ, FS4fthids &2 K Aiist.

Frid, HEEH R —ANEE B GAPBOND PAIRING MODE INITIATE, PHilisk<sBicst, fni#s2
GAPBOND PAIRING MODE WAIT FOR REQ, FR-A mhi% A ECtHdfe.

PRAT MBS A — A EE G

Fl: 4 BB RS ATRRRT 2 J5 A R A4

B BRANRARE CBRARESHWT 1. 828 ek B F50A ILUE L AN 74 Re e Kot
HAKRIE 226 Hhl
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5.18 n): BRETI LT MR A REFERIIFEMIE. BEXH. @F. i
XIS R ?

Z: SDK [ (Software User’ s Guide) Hf4H/44 T BLE. BRAECE SCHFFIARSS AL, ik
T M Bluetooth Special Interest Group (SIG) ufifp 2% Fak BT A O VE. REIZIZ O
HYE 2k 2,000 51, (HAEFFARUESA LE B FRF A2 o s A 5] LA 31

o HMUIMECE S (GAP) - E#SIFI/ER (Peripheral, Central, Broadcaster, %) :
3%, CHY

o JEMEVMN (ATT) —5E LB EERRT . IXLEHE KRR RFIER) " building blocks” = %53
&, F#59

o EMHBPERCE UM (GATT) —E SURHIEBUR AT & 0. 36 345, Gila

o CRAEHIMVE (SMP) —E AN H i AR (WRRAECAD) B RE [afiE]d . 263
%, Hil7r. Bluetooth SIGH —Se X T F MM A R, EEIA.

o HERREIIVE——E PSS IERE R RARZE , CREE T AR i 0 B B 34T % 9T e SOmE H
KA, 64, B
48K 22 5 W T A% U I AR 56 A N A R AE 2 S RFAL D) ] #EEAZ O R 1) _E 3R 715 i
%o, FPIRENA T EMBA L LR ERAE . A RAERXT BLE IS S, 152 WA

PHET,

T ZbR R N, WL T IR 2L 114041 BLE IR P48 . v 7EIE =R A1 55 f8 2R 5] 4

Hi1 2% “Getting started with Bluetooth Low Energy” .

S

5.19 Jal: TI BLE 7£ 10S, Android (I HIZ 1 a5

% BRIRZRKZ M LARIMER TI BLE A1 10S, Android FEdE &4 m LLEIZ /b,

HAEAE R, 10S PR T e/ NEZAIR, Xl AR R AR EES R, AR
TI BLE M5 A%

CC2640 F1 CC2640 1 % i AL o F oW L Z K OF W K X E .
http://processors. wiki. ti. com/index. php/CC2640 BLE Throughput

A, M E—%s Kianoosh Karami HJ3C 3 VEIf#RE Maximizing BLE Throughput on i0S and
Android. HAK[EIZEZH M

5.20 M: 2%&F CC2640 A4k OAD a5

2 CC2640 SZREPIFP 0AD 73X, H P 128K OAD £} 4b 0AD.
J I OAD i& 4 beacon 5N, AIAE application ELE/N.
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WURFIREE AR, @8 H 4t 0AD.

2R . CC2640 sensortage

IR KF A CC2640 sensortag HIFER,

C:\ti\simplelink\ble cc26xx 2 01 01 44627\Projects\ble\SensorTag\CC26xx\IAR
FTJT SensorTag. eww [ FERIHE],

B 4> N =ANFEFF BIM, APPLICATTON, STACK.

Hor BIM (R P A-AE RO AL B AE

C:\ti\simplelink\ble cc26xx 2 01 01 44627\Projects\ble\util\BIM extflash\CC26xx
KA BIM, APPLICATION, STACK =A™ T-F2(1) hex SCAFA M —> hex SCF, AT LA SEGGER
1 TR A R

MR RKF A simple peripheral LFEfE sensortag AR A OAD, &= LT AL,
FTIF BIM 3¢, FlashOnly f) BIM T.2.

FTJT SimpleBLEPeripheral B .7, #Wi¥ Flashonly OAD ST ExtFlash i) L#%.

SRIGHEAE I = AN hex & 2] —&EI AT,

BRI 5275t

5.21 Q: How do I add UART or SPI to my application?

A: Multiple options are available for adding serial communication to your Bluetooth
Low Energy application. Refer to the TI BLE Wiki article: ”CC2640 Serial

Communication”.

5.22 Q: How do I do a simultaneous Master & Slave (i.e., Peripheral

& Central role) connection?

A: Please see the multi-role example application on the SimpleLink GitHub page under
the ’ble examples’ repo. With the multi-role sample application multiple,
simultaneous connections can be established in any GAP role (Central or Peripheral).
For the CC2640R2, CC13x2 and CC26x2 SDKs, the multi-role sample application is
included in the SDK.

5.23 Q: How do I enable more functionality with the Invensense

MPU-9250 motion sensor on the CC2650 SensorTag?

A: TI provides a reference implementation, along with source code, for enabling the
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control and export of data from the MPU9250 motion sensor in the SensorTag sample
application within the BLE-Stack v2.2.x SDK. Since the motion sensor is not
manufactured by TI, we are therefore unable to provide additional support through
our E2E forums for modification of the reference implementation. Developers who want
to enable additional functionality or features are encouraged to review the MPU9250
data sheet and connect with Invensense for additional support. Refer to the SensorTag

online user guide for the related source code files.

5.24 Q: What is the difference between the CC2640R2 SDK and

BLE-Stack SDK?

A: The CC2640R2 SDK uses TI’ s new SDK layout which is common for SimpleLink MCUs.
This SDK format adds value to customers who are developing on SimpleLink MCUs by
using a consistent directory and naming convention, installation procedure and core
RTOS interface. The BLE-Stack v3.0.1 is now incorporated as a component in the
CC2640R2 SDK. All functionality previously provided by the BLE-Stack SDK, including
the TI-RTOS, is now incorporated in the CC2640R2 SDK. The CC2640R2 SDK can also be

accessed via the TI Resource Explorer at dev. ti.com.

5.25 Q: Do I need to requalify or re—certify my product if I change

to CC2640R2F?

A: The CC2640R2F has no changes to the frequency determining circuitry relative to
the CC2640/CC2650 devices. As such, it will have the same RF PHY performance as the
CC2640/CC2650. TI recommends contacting a certified test lab for all questions and
topics related to regulatory compliance, including how to upgrade an existing,
certified, design to CC2640R2F.

For Bluetooth SIG qualification, the same Bluetooth 5.1 protocol stack qualified
design ID (QDID) is used on all SimpleLink CC26x0 & CC1350 BLE wireless MCUs. Note
that changing the protocol stack configuration used by your application (e. g., going
from BT 4.1 to 4.2) or any board layout changes may necessitate a requalification
and/or regulatory re—certification. Please check with Bluetooth SIG’ s website for
qualification requirements. Additional qualification details can be found in
Bluetooth qualification application note SWRA601.

TT has created an app note Hardware Migration From CC2640F128 to CC2640R2F (SWRA535)
which can be referenced for additional hardware-related details when transitioning
from CC2640 to CC2640R2F.
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5.26 Q: When switching sample applications on my board or LaunchPad,
my i0S or Android device is not able to “see” new Characteristics

or Services?

A: This condition occurs since the smart device caches GATT attribute handles in
order to speed up the re—connection process. For example, when reprogramming the
device with Project Zero after it was previously running SimplePeripheral will show
the “0ld” Simple GATT Profile characteristics in a BLE app such as Light Blue or
BLE Scanner. To force the phone to re—discover the attributes the phone’ s BT GATT
cache must be cleared. If the device was previously paired/bonded, tap the device
name in the Bluetooth settings menu and select Forget this Device or Unpair depending
on your phone OS version. Next, complete the following procedure based on i0S or
Android:

In i0S 10 and earlier, toggle Aeroplane mode ON then OFF in the Settings or Control
Center menu (this also switches the Bluetooth radio off then on). For i0S 11 and
later, you must toggle Bluetooth OFF then ON from the Settings > Bluetooth menu due

to changes on how the Bluetooth radio is manged in these i0S versions

On Android, the procedure can vary by make and model, but most recent versions can
choose Settings > Apps > Scroll over to All > Choose Bluetooth Share and tap on Clear

Cache. Just as with 10S, un—pair the device if it was previously bonded.

Q: My Project Zero builds and flashes ok but does not Advertise and/or encounters
a CPU abort?

A: Please make sure you are using the correct CCS Development environment. For the
latest Project Zero example using BLE-Stack v2. 2. 2, this is CCS v7.4 with TI Compiler
v16.9.4.LTS. Please see the BLE-Stack release notes and “Setting up the Development
Environment” section of the CC26x0 BLE Software Developer’ s Guide (SWRU393) located
in the Documents folder of the BLE-Stack SDK. Use of non—recommended compilers may

result in increased task stack utilization which can cause undefined behaviour.

52

Copyright © 2020, Texas Instruments Incorporated



W3 TExAs INSTRUMENTS

www.ti.com

5.27 Q: Why am seeing poor RF performance and range issues on my
custom CC26xx board when everything works fine on the TI Reference

HW?

A: When the TI reference design guidelines
(http://processors. wiki. ti. com/index. php/CC26xx HW Checklist) are followed, the

most common reason for poor RF performance or range issues is an incorrect/mismatched

RF Front End & Bias setting in SWvs. the actual front—end configuration on the custom
HW. This mismatch usually happens when the custom board uses a different package
(i. e, 5x5) and includes one of the TI CC2650EM eval module board files which does
not match the custom board’s front-end configuration. To achieve maximum RF
performance, it is critical to have the correct SW setting that matches the actual
board layout.

For example, the CC2650EM 5XD board file is for a 5x5 package using a Differential
front—end configuration with eXternal bias. If the custom board uses a layout with
Internal bias, using the 5XD board file will will result in a mismatched Bias setting
and thus severely degrade RX sensitivity. The same principle applies for mismatched
Single—ended vs Differential front—end configurations.

Make sure the board file is updated with the correct front—end configuration settings.
The setting is defined by RF _FE MODE AND BIAS in bleUserConfig.h. See this header
file for the available SW definitions. It is recommended to confirm that the
preprocessor is including the correct board file and RF_FE MODE AND BTAS setting.
If needed, create a new board file with the correct RF setting. See “10 Creating
a Custom BLE Application” in the CC2640 BLE Software Developer’ s Guide (SWRU393)
for more details.

For more CC26xx HW troubleshooting, refer to the following wiki:
http://processors. wiki. ti. com/index. php/CC26xx HW Troubleshooting

5.28 Q: How can I remove display and two buttons menu from the
simple peripheral example? Is there more ways to decrease the FLASH

consumption of the simple peripheral example?

A:A few threads showing how to decrease the FLASH consumption of the

simple peripheral example exist. The guidance are provided here:
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e Remove display CC26x2 / CC13x2: e2e.ti.com/... /879276

e Remove display CC2640R2: e2e.ti.com/... /3252666

e Remove #2 advertisement  (CC26x2 / CC13x2: e2e. ti.com/... /3255504
e Remove #2 advertisement CC2640R2: e2e. ti.com/.../88013

e Remove RSSI monitoring and auto PHY update CC26x2 / CC13x2: e2e. ti.com/... /880155
e Remove RSSI monitoring and auto PHY update CC2640R2: e2e. ti.com/... /880151

e Remove connection params updates CC26x2 / CC13x2: e2e.ti.com/.../880171

e Remove connection params updates CC2640R2: eZ2e. ti.com/... /880163

e Remove pairing CC26x2 / CC13x2: eZ2e.ti.com/... /880181
e Remove pairing CC2640R2: e2e.ti.com/... /880177

5.29 [H: cc2640r2f HEABEES _#tH AT R?

. Uniflash fl flash progammmer 2 #Fn]PAKEE bin 044

5.30 JAl: ccs AERAHHNHEATE, RiZmnmsciles 0iFiKIh6e?

Z: nfLE AN EE DR BIT: Tera Term, Putty %5, ccs WiithA & AT A,
UL R

=113
T
W

5.31 Q: Is Bluetooth 5 backwards compatible with existing

Bluetooth 4.x devices?

A: The good news is you only need to call one new API in your application to request
a BLE connection to use the 2 Mbps PHY: HCI LE SetDefaultPhyCmd(). This will

instruct the Controller (Link Layer) to initiate what’ s known as the PHY Update
Procedure shown in the diagram below and is the sequence of steps that both peer
devices perform to negotiate a change to the the link speed. If both devices in the
connection support and prefer the 2 Mbps PHY, you’ re in luck and the connection

will switch over to the 2 Mbps link speed with data packets transmitted in half the
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time as compared to the default 1 Mbps link speed. If the peer device doesn’ t support
the 2 Mbps feature, or does not wish to enable it, the connection will remain at
the BLE-default 1 Mbps link speed. All APIs for exchanging data (i.e., GATT) remain
the same in Bluetooth 5.

We’ ve put together a LE 2M PHY guide within our BLE5-Stack SW User’ s Guide (SDK
1.40) with all the details on how to call this new API. Check it out here.

But wait, we’ ve also enhanced our Throughput Demo on GitHub to add support for
Bluetooth 5 High Speed and Long Range modes. This demo runs on two CC2640R2 LaunchPads

and allows the user, via the two—button menu on the LaunchPad and a virtual serial
port display to toggle between the supported PHYs while recording payload throughput
and RSSI.

5.32 Q: How do I enable Bluetooth 5 High Speed Mode in my

application?

A: The good news is you only need to call one new API in your application to request
a BLE connection to use the 2 Mbps PHY: HCI LE SetDefaul tPhyCmd(). This will
instruct the Controller (Link Layer) to initiate what’ s known as the PHY Update
Procedure shown in the diagram below and is the sequence of steps that both peer
devices perform to negotiate a change to the the link speed. If both devices in the
connection support and prefer the 2 Mbps PHY, you’ re in luck and the connection
will switch over to the 2 Mbps link speed with data packets transmitted in half the
time as compared to the default 1 Mbps link speed. If the peer device doesn’ t support
the 2 Mbps feature, or does not wish to enable it, the connection will remain at
the BLE-default 1 Mbps link speed. All APIs for exchanging data (i.e., GATT) remain
the same in Bluetooth 5.

We’ ve put together a LE 2M PHY guide within our BLE5-Stack SW User’ s Guide (SDK
1.40) with all the details on how to call this new API. Check it out here.

But wait, we’ ve also enhanced our Throughput Demo on GitHub to add support for
Bluetooth 5 High Speed and Long Range modes. This demo runs on two CC2640R2 LaunchPads

and allows the user, via the two—button menu on the LaunchPad and a virtual serial
port display to toggle between the supported PHYs while recording payload throughput
and RSSI.
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5.33 Q: What range should I expect with High Speed Mode?

A: You may have heard that 2 Mbps connections may have “shorter range” than 1
Mbps connections. The physics behind this is quite complex, but it is true that any
PHY (radio) operating in 2 Mbps mode will have 5 dB less sensitivity as compared
to the PHY operating in the default 1 Mbps mode. While this may sound like a
substantial loss in performance, it’ s important to note that the improvements in
the CC2640R2F’ s radio architecture, including best-in-class RF performance
ensure high performance in personal connectivity / in-room operating environments
where Bluetooth high speed applications are typically used. This means you should
expect greater throughput with High Speed mode at comparable distances as first
generation Bluetooth 4.0 devices operating at the default LE 1 Mbps link speed
It’ s worth mentioning that another often overlooked feature in Bluetooth 5 is the
Channel Selection Algorithm 2, or CSAZ2, that improves the BLE frequency hopping
algorithm. This feature, which is supported with the TI BLE5-Stack, can reduce the
impact of ‘bursty’ interference from other transmitters in the shared 2.4 GHz
spectrum by ensuring that each connection event occurs at a minimum frequency offset
compared to the previous connection event. Reducing packet loss from interference
can reduce the number of packet retransmissions and thus improve overall energy
consumption / effective throughput. Please note that the “Slot Availability Mask”
feature applies to cl/assic Bluetooth devices only and is therefore not supported
by the CC2640R2F.

5.34 Q: How do I evaluate Long Range BLE Connections and Advertising

Extensions?

A: In addition to the High Speed 2 Mbps mode supported in the

production BLE5-Stack v1.0.1 protocol stack which maximizes throughput with
high—-end Bluetooth 5 enabled smartphones that don’ t currently support the Long Range
features of BLE5 (e.g., Samsung S8 and iPhone 8/X), TI has also enabled the ability
for establishing long range connections using the LE Coded PHYs as well as
broadcasting larger advertising payloads with the Advertisement Extension (AE)
feature on a new CC2640R2 SDK. These new features are available in

the BLE5=Stack vI1.1.0 which is a component

of  SIMPLELINK-CC2640R2-BLE5—EVAL SDK 1.50.00. 71 and allows customers to begin
development and evaluations with these features that utilize the LE Coded PHYs

The longer range in BT5 is enabled by using Forward Error Correction (FEC) to improve

receiver sensitivity while transmitting at the same transmit power. If you want to
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know more about the science behind coded PHYs and how they improve link budget without

increasing transmit power, check out our blog How does Bluetooth® 5 increase the

achievable range of a Bluetooth low energy connection? which includes a video

demonstration of a 1.6 km BLE Long Range connection between CC2640R2 LaunchPads
To enable the evaluation of the LE Coded PHYs in the SDK we ve updated the in box
peripheral and central sample applications with ability to advertise, scan and
connect on the extended advertisement channels, including with the “Long Range” LE
Coded PHYs (S2 or S8). Just program your CC2640R LaunchPads with the BLE5
simple central & simple peripheral then use the two—button menu provided over the
LaunchPad’ s UART back channel to scan and connect. Updated GAP documentation is also
provided in the included BLE SW User’ s Guide

Please note that you cannot certify your device with Bluetooth SIG when using the

LE Coded PHY evaluation configuration from this SDK or earlier SDKs

5.35 Q: What about Mesh?

A: Bluetooth Mesh, which was recently adopted by the Bluetooth SIG, is not part
of the Bluetooth 5.0 specification. Instead, Bluetooth mesh is a standalone
("External to Core”) specification that utilizes the BLE Advertising channels
defined in the original Bluetooth 4.0 LE specification to  flood messages across
the mesh network. TI intends to support Bluetooth mesh in a future product offering.
To keep up on the latest status with mesh offerings from TI, we recommend subscribing

for wireless connectivity updates in your myTl account

5.36 Q: Can I use any Android 8 “Oreo” phone to evaluate this SDK

with the BT5 Long Range (LE Coded PHY) feature?

A: Eventually, but not now. It’s important to remember that Android provides a
Bluetooth Host stack and interfaces with a BT/BLE Controller which is
typically a separate/external chipset on these systems. The Controller implements
the Link Layer and PHY layers of the BT protocol stack and interfaces to the Host
using the HCI protocol over a serial bus. So, saying Android 8, which supports BTbH
High Speed, AE and LE Coded PHY features means that it has the Host support (i.e.
GAP) and, among other things, ability to send the relevant HCI commands to the

Controller. It is perfectly valid to combine a non—BT5 equipped Controller with a
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BT5 enabled Host. Therefore, both the Host and Controller must both support a BT
feature for it to be implemented over the air. A properly implemented BT Host will
query the Controller for its locally supported features, and in this case, will only
send the HCI related commands for LE Coded PHY if the Controller indicates support
for such.
As of post time, we are not aware of any production BT Controllers (i.e., as typically
used on mobile phone chipsets) that support the LE Coded PHY used for AE and Long
Range connections. This includes the Samsung S8, iPhone 8/X, and Google Pixel 2
devices which support the BT5 High Speed feature

As you can see with all these great improvements Bluetooth 5 is not your father’ s

wireless specification. Please feel free to ask questions below.

5.37 Q: CC2640 with 2-wire cJTAG CC-DEVPACK-DEBUG

A VEWEEE

5.38 Q: Linker error with latest bluetooth and IAR
A TE LEERE

5.39 Q: Sending files with BLE CC25407?

Should T:

1- create a new GATT profile (or modify an existing one as Simple Gatt profile) in
order to have a characteristic that can handle a longer data size than 1°?

2— is it the case that the maximum user data transfer in a single transaction can
be 80 bytes (so my characteristic will be 80)?

3— when I have a data size established for a characteristic... can I send less? let’s
assume I have 80 but only 50 bytes of data... do I need to add 30 bytes of zeros
or just send the 50 good ones?

4- finally I guess I have to split my files in the characteristic size and send each

chunk in a different transfer message, right?

A: 1) Easiest way for you is to modify the simpleGATT profile. look at Characteristic
5 which has the size of 5 bytes. That one you could increase up to 20 bytes
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2) No, the maximum packet size to transfer from the application to the lower layers
is 20 Bytes so that would be the maximum one to use. So four of these packets could
be sent OTA with a notification (Totally 80 bytes).

3) When you read, or notification is sent, the whole characteristic is sent so
typically you would have to fill with zeroes (or anything else).

4) Yes you are correct.

VE LB

5.40 Q: Does anyone know what the maximum packet size is for a BLE

message? I have a need to send and receive 80 byte messages. Thanks.

A: When you use GATT protocol (the only protocol currently available to the
application layer) , the maximum user data in packet is 20 bytes (for example in
write or writeNoResponse commands).

From tests I have made, the theoretical data rate based on calculation of 4 packets
send in every connection event is not achieved in practice.

I noticed that at low connection intervals (< 100ms) the stack usually sends 3
messages per connection event (if maximum packet size is used).

But as Chatto wrote, 8Kbytes/sec is achievable.
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