1) BBenenue
Knrouessie ciosa: Bluetooth, pazsutue, BLE, xapakrepucTuxi.

B sTom pasnene s pacckaxy o ToM, uto Takoe Bluetooth, a taxke 00 sBomtonmn
9TOM TeXHONOrMH (IOCTapaloCh BBIACIWTH MPHYUHBI (MPEAMOCHUIKHM) CO3TaHUs
BLE), cpaBHio xapakTepucTHkH Kiaccudyeckoro Bluetooth u BLE.

ITnaHupyro UCIOJIB30BaTh CIECAYIOIIUN CIIal;

€3 Bluetooth €3 Bluetooth' €3 Bluetooth

SMART READY SMART
{classic or BR/EDR) {dual mode or BR/EDR/LE) [single maode or BLE)

SPP SFP GAP || GATT QAP GATT
RFCOMM RFCOMM SMp ATT SMP ATT
L2CAP L2CAP L2CAP

Link Manager Link Manager Link Layer Link Layer

BR/EDR PHY -)) ({. BR/EDR -+ LE PHY .}) ({. LE PHY

N Tabmumy:
[TapameTp Knaccuueckuii Bluetooth Bluetooth ¢ Huskum
AHEPrONoTpeOICHUEM
Pagnouacrora 241Tn 241To
JanpHOCTh 100 m 50 m
CkopocTh nepeaaun 1-3 Mobwurt/c 1 Mowut/c
JTAHHBIX 110 BO3IAYXY
[Tponyckuas 0,7-2,1 Mowut/c 0,26 Mowut/c
CIIOCOOHOCTh
Benomrlie 7 He npenonpeneneno
yCTpOMCTBA
be3onacHocTh 64/128-6uT mmdpoBanue 128-6ut mmdppoanue AES Counter
U OTpeesieMbl i Mode CBC-MAC u onpeensieMblii
M0JIb30BaTeIeM M0JIb30BaTEJIeM MPUKIIAJIHON YPOBEHD
MPUKIIATHON YPOBEHB
3agepkka O6bryno 100 Mmc 6 Mc
BKJIFOUEHUS
Oo1ee Bpemst 100 mc 6 Mc
neperayu JaHHBIX
Ceprudukanms Bluetooth SIG Bluetooth SIG
Ilepenaua ronoca Ha Her
[ToTpebnsemas 1 Br Ot 0,01 Bt 10 0,5 BT (B 3aBUCHMOCTH OT
MOIIIHOCTh BapHAHTOB MCIOJ30BaHNs)
MaxkcumanbHbIN <30 MA <20 MA (maxc. 15 MA 1 paboTs OT
MOTPEOISIEMBII TOK Garapeiikm)




2) Crek nmpotokosioB Bluetooth LE

KntoueBpie cnoBa: MPOTOKOJ, HEpapXHYeCKas MOJENb, B3aUMOICHUCTBUE,
YPOBEHb.

B sToM paszene s Oyay onucaTh yIpOIIEHHYIO HepapXUUecKyto Mojaeis Ble, a
TAKXE MOSICHUTh HA3HAYEHHUE TPOTOKOJIOB
byny ucnosb30BaTh CIEIYOLINAN CIANU;




3) Mporokoast GATT/AAT, aTrpudyT, KI1HEHT-CEpBEePHAS TEXHOJIOTHsI

KimroueBble cioBa: kimeHT-cepBepHas TexHomorus, GATT/AAT, UUID,
aTpuOyT, TUII MOJIEH.

B ostoM pasmene s pacckaxy O CyTH KIMEHT-CEPBEPHOM TEXHOJIOTHH,
noctapatoch goHectd uro Takoe GATT, UUID, npuBeny cTpyKTypy MpoCTOro
Bluetooth ycrpoiictBa. [lam XapakTepucTUKY MoJisiM aTpuOyTa (1o THITY: MOJI,
KaKyl0 HH(POpMaIIMIO HECET, Pa3MEPHOCTh, B KAKOM (popMate JaHHbIE).

Byny ucnosib30Bath ClEIyIONIUE CIIAM B

CEPBEP K/IUEHT

/

BLUETOOTH-YCTPOWMCTBO

CEPBMC: BATTERY SERVICE UUID: 0 X180F

XAPAKTEPUCTUKA: W » UUID: 0X2A19
BATTERY LEVEL :

- ~/
//CEPBHC \\

-UuID
KXAPAKTEPMCTVI KA A
I
_ﬂ,ECHPI/II'ITOP »UuID
_ J
/XAPAKTEPM CTHKA )

\\\ a




Atpubyr GATTIATT

Yxasatenb (UUID) 3anpoc
Twn aHaveHus (UUID) Yhasaren UUID

Otser
3HaueHne «

3al'lp0LLIBHHOE 3HayeHne

Tun goctyna: R W, RIW

nnm
Knuenrt Cepsep

3anpoc
Ykazatene UUID

3HaveHue
3HayeHKne ana sanucu

O6meH aTpubyTammn

. A
Y ”

HTIERImETguan
2 octels 2 or 16 octets vanable length {0 to 512 oclets) specific
| | A |

4) OcoGeHHOCTH peau3anuy KaHaJbHOTo ypoBHst BLE

KimroueBnle ciioBa: TOIIOJIOT U, IIMKOCCTDh, MIMPOKOBCIIATCIIbHA, scanner
(master), advertiser, slave.

B JaHHOM pa3aciIC A PaCCKaXy O TOIIOJIOTHAX, O y3JIaX CCTH, 4 TAKKC UX POJIAX.

[InaHupyeTcs UCHoJIb30BaTh OAWH U3 JBYX CIIAIOB:




5) 3akaoueHue
KitroueBsbie ¢10Ba: aBTOHOMHBIE YCTPOMCTBA, akTyanbHas Texnojorus, BLE.

B nanHoMm pasnene moaBeay OOIIME MTOTH BBICTYIUICHHS, PAaCCMOTPHM, TIE,
npuMeHsitoTcsa moayiu BLE.

NCTOYHUKMU:

1) Jlekuu Bluetooth 2020-5

2) HOY UHTYUT _ Jlexuus _ IlomynsipHblE W NEPCIIEKTUBHBIC CTaHIAPTHI U
MIPOTOKOJIBI OECIIPOBOHBIX CEHCOPHBIX CEeTen

3) Caiir:http://wikihandbk.com/wiki/ESP32:ITpumepsr/Bluetooth Low Energy

4) Pecypc: https://yadi.sk/i/J2J4DAXudEHIJw



