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B 6. RTC BT B B T BB B .ottt 8
B 7. AA B R L B R oo 9
B 8. L B AR B .o 10
Tables
BB . T BB PDU BT oo 3
R 2. CO2640 BB I oottt 5
1  BLE Beacon a4\
1.1 Beacon £44
Beacon$ A s 1) &l i fif R IIFE IS F HiR  (Bluetooth Low Energy) , [8]F% 4 & {1 #5644
N s (Advertising) )88, SEE S BRI A4 3E NZAE 5 7 o XS T DARR IR B e
5 I A RS AN R3S B ) — AR B R .
WEWh S AR E RN EEYE, —EBeaconft i E H—NELZANME—E 5 Bl N K SHE i
fITME— R F L [F)Beacon S bR i 2 ALk W& L3l ik Beacon i) LS £ fidg s v, B
WA ENESN. NME ST 4. RRMREEEIS . T EHER .
1.2 BLE At
IRIFETE F % AR IEGAP 2 58 X o VU A
e | ## (Broadcaster) —— ANH[EEN] #Ei1k4%, LR Sensor, €T M ETREE
o WIE (Observer) — k%, (HARRESER, Linw o, W B HiEE Sensor
FOFER; TN
o HMNHE % (Peripheral) ——R[ERM) ¥ &, 7T ULERABERZEHE MM, HaniE
T FIH
o it (Central)——1H B & IEVIAN L ER:, F R NRER B2 BB Z(E N ENL, b
FHl
HNERBE AN FE 8 AT LASEIE B #EBeacon I Th g, (HAMTEAIE T BA T HIIDhRE, b
AT ASEELESRE, M AT DA SIS SR AT {1 81 S SO AD 2 A B8 3T [ 4 1 Th g
H a7 A LLszBiBeacon I BEKTI BLES: /45 CC2543. CC2541. CC2540#1CC2640.
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C2543,EBLE Beacon MM A %, AT LSl AT 36 S s e s e K T %
W, (HEHARNBITERE T R, T2 A P se il A — R 38, A
Reidesr il FikdE, &S TLiiBeacon. CC254XETI E—MRIRIIFEE T8, HEIER T Z
A . CC26402TIHGH —CHBIRIHFER 40 i, YEREAITOHE LA % R4 Tt .

1.3 HUERESH
i #EBluetooth CoresE S, AIEEHE ALk Xan B 1R,

—ANFATHT S Preamble, FH T HEUHLIEDEFIE [ Fifd, XFF) #EN0XAA. HE &
Access Address, X # L, XAMEKIZZOXB8ES9BEDG, A )5 /&2-39% 17 [JPacket
payload, # /i &24bit GRS o

Packet payload & % & 2771 [Jheaderkx il payload ) /NI, ARG 2671 IMAC
Hihk, 5 J5/20-31771 0] F ffipayload.

Preamble | Access Address Packet Payload CRC
1 Byte 4 Bytes 2-39 Bytes 3 Bytes
Header Payload
2 Byte = 37 Bytes

PDU Type RFU TxAdd | RxAdd | Length RFU
4 bits 2 bits 1 bit 1 bit 6 bits 6 bits

B 1. (RIhFER T MRS

PDURA =M, k1.
# 1. T #4 PDU %]

0000 ADV_IND Zﬁ%ﬁ@%ﬁr&lf HH
0010 ADV_NONCONN_IND ;jgﬁﬁm%ﬁ@r 1
0110 ADV_SCAN_IND RERETP DR S

1.4 TR 1&E

N TR IR, ARIIFEIE T K AL T SleepRAs, RAEBUER)#EIS[E], & EMSleepik
SWERIF > MIAEST . 38, 3FIEHEAT)HE, )RR In A Sleep IR, 1M E) BRI (8] [E]BE AR A
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2.1

2.2

JHRIAIRE . X FORT BRI #E, tbinBroadcaster, [AIFEANAE/NT100mMS, X RIERERHE,
ttanPeripheral, [EIFEARE/NF20mS.

5%

Xt Beacon BMHI, XFAS, DUFEAIERES AR BUR, AR BB TiRATR
IIHTREZR AT AR BB

O PR IR

CC2640f =fl3E, 4X4, SXSF7XT7, AMsEIhRE—FE, XAEFIOD %R, 3/NEHE 5 H%
N10. 15. 31/1GPIO, & F A IEAFNOE E L IEL . XFFBeaconIH, H ] LUARHE W H
IO IS E R IE B Al 2, W AXAE B 58 4 n] LU 2

ST YR

2R 27, CC26404 AR S AT sk B, 73 BIEPERE, ROTMEHFECE L — 2k
Fto Zor R B RORHAMIL DI, RN, AR E A 1R i KRN R BUE

RF Frontend options

on Sensitivity: Sensitivity:
—1—2 - BLE: -97dBm - BLE: -96dBm
=i
mene | W - Zigbee: -100 dBm - Zigbee: -97 dBm
wrp—ﬁriﬁk 1
o 1pF P L12 2 ’ L3 5 c}wi ANt RF:V 15m—f‘l 4 rleh 5 ‘C‘ﬂ AT
)2 BaH a4 | c13azm 12pF Lm”” c13 1H2:aF
o o I‘pF 11 2pF 11 20F
. Sensitivity: Sensitivity:
121 - BLE -96dBm - BLE: -94dBm
‘:é%‘m e - Zigbee: -99 dBm - Zigbee: -95 dBm
2 —
1o 112, 122 _ﬁi ANT RF P 12 S
KL nH 1013an 12pF J_mz""‘ c13 1H2pF
_;hH_ e T iapF T rapF
len 4 £ L
1l N = =
Pout_max =5 dBm Pout_max = 2 dBm

& 2. ST 3 TR

CC2640 Z Beacon M/FH s ol 2wk



I3 TEXAS

INSTRUMENTS Overwrite this text with the ZHCAG654

Z5 H
41 Bias N &5 Bias 4R Bias N #B Bias

Output power 5 5 2 2

BLE Sensitivity | -97 -96 -96 -94

Link Budget 102 101 98 96

(S e 5 4 2 1

mAHE 5 5 3 3

AN 10 9 5 4

£ 2. CC2640 STHFRTHR

xtBeaconfIN ], FIJEE N IZR BRI AT, A S EA IS, DFEEAR?

2.2.1 BHVEE

MR o T 284 4m 77 R (frils formula), 7EZW A5, 5dBmJ #HEE BAHX T0dBmk i #Eia K 1 —
&, w0 h T 3.

& 3. 0dBm F1 5dBm B A L

A, SdBm K S T sk b o (1 T FUK 25 /2 0dBmif) 3-4£5 . LABeacon s P SN FH A6, X mbk
78 [ R S N AR BT 5 2 () Beacon &, 5dBm R 70dBmAE 1)1/3-1/4, ik B AT A,
i H AR . BUR AT e B R A

EATTE, XTI, RASABmMIIA M DIZ, WA ELHANY, @EUCRMZE >+ ifBiasH]
UIRTTE
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17 40 SR 78 25 B R AR, WA R Beacon s,  Hhin | ELE S HER%, AT LR FHOdBm
KIETTE RPN ST I BOMBH AR — i, TR AT DLREAR — o AT LA St i A
Bias )4 A1 3 77 3

2.2.2 ThEERIR

0dBmMAISdBMINFE £ EEMETCRSN K. 0dBmE ST, B 8iniig, IhFE2E6.1mA, 4
ST, THAERTmA, T5dBmIFITXIFEZ9.1mA.

#:FCC2650EMK-7ID, 300mS/) #%alk%E, w4, HHEH RIFITIEEMZE R F4uA. 7T,
SABmM A& 5 T AT 51 L 1R A 5 HE AR RO T 2844 1 AR S B TR R i AN K.

Bluetooth Smart Power consumption - Beta

Hardware SmartRFOSEB + CC2650EM |
Software SimpleBLEPeripheral (pre-RTM)
Supply Voltage v
Battery capacity [mAh] 1000 1
Activity 1: 0dBm Advertising Activity 2: 5dBm Advertising
Standby Current [uA] [ 1.49] Standby Current [uA] [ 1.49]
Advertising Interval [ms) | 300]° 2 Advertising Interval [ms] | 300]° 2

Time  Current Time: Current
State bl [mAl State bl [mAl
Re-Charge 83 1.6 Re-Charge 83 1.6
Wake Up & Pre-Processing 898 3.39 Wake Up & Pre-Processing 898 3.39
Radic Preparation 220 3.77 Radio Preparation 220
Transmit (TX) 202 7.19 Transmit (TX) 202
TX to RX transition 111 443 TX to RX transition 111
Recieve (RX) 184 6.34 Recieve (RX) 184 6.34
RX to TX transition 370 3.40 RX to TX transition 370 3.40
Transmit (TX) 202 7.08 Transmit (TX) 202 9.10
TX to RX transition 1M1 4.54 TX to RX transition 11 4.54
Recieve (RX) 184 6.39 Recieve (RX) 184 6.39
RX to TX transition 370 3.36 RX to TX transition 370 3.36
Transmit (TX) 202 6.87 Transmit (TX) 202
TX to RX transition 1M1 445 TX to RX transition 1M1
Recieve (RX) 184 6.42 Recieve (RX) 184
Pozt-Processing 409 3.5 Post-Processing 409
Going to Standby 230 0.85 195.5 Going to Standby 230 0.85 195.5

1742014 186862.44

Total time of connection event 4071 Total time of connection event 4071
Average Current draw during advertising event [mA] 427508 Average Current draw during advertizsing event [ma] 4 5424
Average current draw accounting for sleep [mA] 0.055536514 Average current draw accounting for sleep [ma] 0.083577914
Avg. current draw during advertisement: 0.080|ma Avg. current draw during advertisement: 0.0684|ma
Expected battery life: 16796 |Hours Expected battery life: 15704 | Hours
Expected battery life: 700|pays Expected battery life: 654|pays

& 4. 0dBm F1 5dBm £E 300mS ARG/ 3B ThEEXT H

NN

REE S GE MRS HORE , A0 HEHHESE fEBeacon ) HL )] R B H R FH 22 70+ A i Bias
UIRTTE
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3 Uik

M b, ZHETI= MR ECA RIS IRT 2 5t $IESCR[6], K SRl i Th#E 5 Power
Calculation Tooli+ 5 H I DIFEE AT X b, XS ThFEHEAT LAk -

B L, % TFHEAE.

MBEAEFR AT R T BUS, BORE R RS S5 RG], DIFES B — e s, XEHEA 1k ]
PLAR 5 Beacon L BRI 2R 4Gt M FE b AT DhFed il

31 ZERNREEWE

AL L2

8mF
KFHEE .| 0425505 CSD75205W CC2640 T
LB AR >l wEgE 2 nEFrs BLE SOC

B 5. ERbEEREWE T RIER
RS T TR A, P E IR REIE .. B KPR IR RE B L REE, R
S5 Hbg25505XF — Rl fE AR 7o L, HEEZK AL 25 CC2640, Kokl atE) #EMEiR. E45%
[7].

3.2 RTC ERE#

XA ENBeacon T R, IR, fEAKRA NRERNGEH#, T LR
ZJa AT EBeaconZRSE T A, IXINRIATH LUK CC26405C 1], #E NMRIIFERE AR 11 & Th#E.

BRI, FRATTAT DUdE AE AN I — AN SERTHEPRTC, CC26407E M [k 5@ HIRT [l j5 3 MR ZhFE, bt R
HHMBRTCLAE. 25, RTCLER LUE A 53 £ i ii4:CC2640, i@idLGPIO H K M:ECC2640
GRS TAE. XMHZRTCHIESRZ MBI, I HAT AR b e i 5 32 CC2640.
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Qs5C
IC
PCFB5063A - CC2e40 — ﬁgﬁ
— INT ~
A
ERHI

B 6. RTC seh BT RIER

PL300mSiH fE A%, 0dBmA&i%, WK —HE 1, “FHIhFEE60uA. JEHFEIA9: 30-22: 304
BT E], 134NN AR P Sh#E &£ 60uA, T TRTCER EH, R R 114/ NP Shkea]
PUEHITELUALLR, IXFE— K TR ThFEi A 2I33uA.

33uAFH EL6OUA, i 2 [FIFE I F Ay RS R, FVB A B AT LABETHASE /N, AT B 5 48 AR

3.3 HM%EF
TR TSI, TI CC2640 KA S #7 L e () s TAEVE R 1.8V~3.8V. Xt
FREB AL T 20k, AT AT 25 B JUC F, 1T Sl FEth B AL

FELHL PR T % L 2 B R A R Rl D T PRI S AR AR I, AT L KA B 1Y
SCHL LA R A

ELan T R AA R AR 2o 2 s B 58 AR IR, BT AA R L R S [ 2]

0.9V. WM R T T AARIM KRB E, A4 h B H R 81.8V. FTbL, CC26407]
DL FH 5 15 AA FE I 1 100 % i He B
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Typical Duracell AA Performance

D3| 7T 80%.
/cczam o] LA ik B e i e .

i

High rate: 145 min - 28/1sec

Low rate: 0.1A1 hour - 0.5AM 1 sec
‘l‘-\""-.___ . - oan s g
Voltuge I
High rate """'
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[
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W
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5]
o4 _ _— .8
Hesistance ]_ ________.——-'
~ B N — a.1
a ,
0% g% 20% 0% 40% 0% B0 70N BO% 80N 100%
DOD at specified rate
B 7. AA Bt B T8 Fl B 2R
AR

N1 LASimpleBLEPeripheral T-F2 %1, /28 55 S50 AR S2 I

o R [a] [A] BF

simpleBLEPeripheral.c, BRi\%:E XX E 160, XfR100mS.

#define DEFAULT_ADVERTISING_INTERVAL 160

N T RS DIFEIRI 3R i S Re A BLE B £ S P, #E% 7T LA 9300mS ) #6 H] B .
#define DEFAULT_ADVERTISING_INTERVAL 1440

o RHTThE
b B5dBm& %, 8AIHCI_EXT_SetTxPowerCmd(HCI_EXT_TX_POWER_5_DBM);
7£SimpleBLEPeripheral_init( )45 4L & E A

o AR

FL N FH 224w, P #Dias, fEbleUserConfig.h3CfE R, R 30%x W 1) 35 35 %7 52 B

#define RF_FE_MODE_AND_BIAS ( RF_FE_DIFFERENTIAL |
RF_FE_INT_BIAS)

o TXTRSHEFIAX A% 4

BRI FE R I T TXTIE 2, RGN G4 e R4XaE 2.

Pk 2% K Search /£ CC2650EM_7IDINCC2650EM_4XS, £ T HIARKI#L K.

R4 TI_DRIVERS_SPI_DMA_INCLUDEDAITI_DRIVERS_LCD_INCLUDED, 4X4#}%:
B R I ELCD, B2 G RS Tk,
EHEE, fEBoard.h3Cfh F1EKL.

CC2640 Z Beacon M/FHH ol 2wk
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Cptions for node "CC26404pp” ﬁ
General Options [ b ualtifiles: Compilation
Static Analysis Dizcard Unuzed Publics
Runtime Checking
I | Language 2 | Code | Optimizations | Output | List | Preprocessor ||« | »
Aszembler
Dutput Converter [ lgnare standard include directories
Custom Build Additional include directories: {one per ling)
Buid Actions \RS/././ /47 . fComponents/ical include - [
Linker IRS/./.A.A7 77 Components/blesnclude
Debugger WARES =
Simulator 5_DRIVERS_BASES |
5_DRIVER S_BASES"-ti"-huan:Is"-—.SF{FDEEB" ¥
Angel
CMSIS DAP Preinclude file:
GDE Server Q
IAR. ROM-monitor
T4et/TTAGIet Defined symbols: (one per ling)
I-Link/1-Trace HEAPMGR_SIZE=2672 " [7] Preprocessor output to file
T1 Stellaris «T|_DRIVERS _SPI_DMA_IMC Preserve comments
Macraigor Al D?NEH_S—LC?JCLU:%E : Generate Hine directives
PE micra
RDI
STLIMK
Third-Party Driver
TIXDS
[ 0K ] [ Cancel
K 8. TREH&EE
o KIIFELI

10

%R 1F28 N TH, 4% TF/Options/C/C++ Compiler/Preprocessor/Defined symbols F Ekil 2.1
TPOWER_SAVING, fTHi%%EZ )G, TI-RTOSZ: H A ATIRIIFEE 2

DhFENA AT 2 2

7£SimpleBLEPeripheralfl#2 b e sext Sidst e, o LA EBHLCDMISPIZ J5, ThFe2 TR

RZ,

ERWRIRE 7R AL Iige, WEEZE NN MIIFE. &7 24 SimpleBLEPeripheral.c 3 {4

METEZH.

1. SKH A FAE.
SimpleBLEPeripheral_processStateChangeEvtif % FGAPROLE_CONNECTED

//Util_startClock(&periodicClock);

2. ZEIERSHE N

#define DEFAULT_ENABLE_UPDATE_REQUEST FALSE

RIS

WA ZRFF IR, —H .

111 52 B ] (1 5 DA SUAE B0 Wi B Central B # AR ALK, W AR FE30. 7280 1 R R BLIR
A, Fe SNSRI RN .

#define DEFAULT_DISCOVERABLE_MODE GAP_ADTYPE_FLAGS_GENERAL
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e J {EfiPayload
SimpleBLEPeripheral.c X} FadvertData[ ] i1, ERN7TDTFTT, A8 GAPRA IS
UUID 4 BXOXFOFF S A T # A 2,  A R A5ME B
MWERFF K FFE 3R A\l HiBeacon 45, Prefix + UUID + Major + Minor + TX
power, 5 2B S A B MFIAIE[9).

S

[1] CC2640 datasheet-SWRS176A

[2] CC13xx, CC26xx SimpleLink™ Wireless MCU Technical Reference Manual-SWCU117C

[3] SimpleLink™ Bluetooth® low energy CC2640 wireless MCU Software Developer's
Guide-SWRU393A

[4] Bluetooth® Low Energy Beacons-SWRA475

[5] CC26xx HW Training

http://processors.wiki.ti.com/images/4/45/CC26xx_HW_training_ RF_Frontends and_Antennas.pdf

[6] Measuring Bluetooth Smart Power Consumption-SWRA478A

[7] Indoor Light Energy Harvesting Reference Design for Bluetooth Low Energy (BLE)
Beacon Subsystem-TIDA-00100

[8] Power Calculation Tool
http://www.ti.com/ble-power-calculator

[9] BLE WIKI
http://processors.wiki.ti.com/index.php/Category:BluetoothLE

[10] Getting Started with iBeacon
https://developer.apple.com/ibeacon/Getting-Started-with-iBeacon.pdf
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TSP ER 2 7 B A RHUE T S5 . 2 P SOA LR T1 AL 007 RS 117 5056, RN 2 P RIS AR K10 P
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TUAKI R TV ERIRL WL R R S T T1 ALk AL A B BLASSRTRATIOGH) T1 AP BUTT T O BB oL
WA TSR . T T 0655 77 ol 25 1 00012 L, AR T SR = sl 5 VF T, BB, SOATT .
B B TR 75 B4R 28 =7 0 A LT MR B TR PE AT, Bl T AR BLEIE RIR T T P T

AT TR PSR AR T1 (5 BRIy, (AR M AP E TS AR, . IR RN 4 R vEieT
ST 1A S LS IS A RAELAE T T RESK S S = 015 LT R R A A1 B 2

AR T ALPESURAIT A AL 25 2 OB 5 T b0 (05 B0 A7 22 S (B0, Mk G T1 AL SRS RO 1
IR, LSRR TS 0. JKIFHERDIAT . 1A EE T KRR IR AR A8 5 -

P AT, BRI AR B OVt T ARG, (LA 51 B0 A2 3 7 BSOS FRL AR T1 7 RSO AT v
e VRS AR % P, A LSLR IS 5 S0 AR BT A0 2 ARV, AT RUL SOl B I e
PSS AT T A S 1075 0 B R LT SRAUE S0 A 7 4 A0 2R 15 2K Ao o (PR T1 4L
R TSR B T 51

AESCAE 2rofs, 9 T M SR AT FIAT T REAS T1 ALEETAE BIGLRS. T) B0 EL B RLA B AL P B P B A 00 S35 4 0Tl P
U RE 5 e AN BRI 2457 IRV 8 SO, SR PP DY R B I B 2

T ALE AR T FDA Class Il (SSIAR A AT BRBSIT Wi ) IOBEBLYETT, WlE 607 ALY 51 bl T 4 TV BR B FRRORRI L
SURTTISEE T1 RBITED] R T2 1 G S R0 T1 20 R ok e | P T SO s Bef. W0 NI 8, AIFIRSA
PS5 AR T) AL (7 % sl R T RORE AR, UM H 7 iR, EL B2 B ) B il R 5 B FRAR K0 B 47
A REAER

T CUUFR 3 1ISOITS16049 SER /™ i, S8 3 T4, RIS T, DR BTk 5] 1SO/TS16949 %

Ry TSRS E,

F= i . FH
LEa=pT www.ti.com.cn/audio WBESRE www.ti.com.cn/telecom
TR BN 251 www.ti.com.cn/amplifiers THEWL LA www.ti.com.cn/computer
Bl e i www.ti.com.cn/dataconverters HHRHBT www.ti.com/consumer-apps
DLP® 7= i www.dlp.com izl www.ti.com/energy
DSP - #5543 4% www.ti.com.cn/dsp Tk s A www.ti.com.cn/industrial
IR A0 I 2% www.ti.com.cn/clockandtimers BRI7HT www.ti.com.cn/medical
o www.ti.com.cn/interface 27 N www.ti.com.cn/security
bk s www.ti.com.cn/logic REHRT www.ti.com.cn/automotive
e =g www.ti.com.cn/power AR AL www.ti.com.cn/video
iz A% (MCU) www.ti.com.cn/microcontrollers
RFID &%t www.ti.com.cn/rfidsys
OMAP R il b 22 2% www.ti.com/omap
Tosk i www.ti.com.cn/wirelessconnectivity M AR {ELERIAR S R X www.deyisupport.com
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