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BEIFRAREAEBESERERZSMrE, BiZE BRI SIG Bluetooth #SEELZR V5.2, BFEFEH
RAFHRREREAR: LHEF (Classic Bluetooth, &#F BT) MIEF K% (Bluetooth Low
Energy, {&#F BLE) o

EFNTEREEERE 2400MHz~2483.5MHz, E42HIEFH, EHD A 79 M@ (810
8 1MHz) , MEEFRFER, 727 40 MUE (81MUE 2MHz)

B MEEH E BT LS F3EEI2S (Controller) M EAH] (Host) MAEES, MTE:

HOST
esh
GATT
Bearer
HFP SPP | A2DP | AVRCP GATT ADV
SDP RFCOMM AVDTP | AVCTP ATT Bearer
L2CAP
BR/EDR Controlller LE Controlller

Link Manager

Baseband & Link Controller
BR/EDR Radio and LE Radio(PHY)

2-1: PhiNsEIE
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Controller #1 Host KE LB R TREITER N AEHNCH £, bl Controller iE171E
XR829, i HOST iz171E R328, MmN @I EE#EO (40 UART, USB, SDIO) #
TEENEE, WANBEMYIRA HCI il

2.1 Controller 448

Controller 99 BR/EDR Controller #1 LE controller, FZB7E PHY BMEEIHEF—
Ry, WD EILLEAREI®IIN,

2.1.1 BR/EDR Controller

BR/EDR XAMIMZA, HiEfFimlt, AAREENSA 79 MEEFHE -, MEB—EMRE
RUBkED, XANR wifi WEEEERMARE; EERERIUTE/LMRES:

2-2: BR/EDR $ERE

Hrh synchronization train, synchronization scan EA&FH,

e STANDBY: —MEEMBINRE, BILUANZHIBIVRTS,
e CONNECTION: 1zt @ FiEZRRES, ATLUHITEUBMRE, EINTILUAREREE TIEM
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e Page: XM FURESMERINBEMANERE, #HITER/BUEXINA Slave BIRIERNIT A
Page,

e Page Scan: XM FIREZEHM Page XY, EFLEFFHK Page BV Slave FRARIRE, #4015
Ui, H18H# Page Fl, HITMEL T Page Scan BYIRE.

o Inquiry: XMEHRAITEEMRMAERS, XMRENEEMEREFEARNILZSE,

¢ Inquiry Scan: X ERITEFEEINTRAMILE, FIELEREHIIE Android R4
FEFIRETHARAAKM, IREERG T XEARE,

2.1.2 LE Controller

LE £ 40 MEEPRXALUSARMEE: EREEN EEE,

EREERTATERRSNETIREEZES, 5 BR/EDR —#F, #HEXRAMM, RIFIEHE
37 MEE LBk,

MBEERATIREZEHITEERN HBE, XEMBEErUATETRENAI. &
Fi#fF. LE AIUD A TENL MRS,
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-3: LE H#EERRE

e Advertising: %_Eﬁu LTL%TEJE?ES‘I, FFET B M O LUK Pl N 5 X e T HE (S 8 HR ik & R [
o

e Scanning: HEHEKAT HEELEN BEERX.

e Initiating: HEEEITHIMN MFEIRELEN RBEER

o Connection: ﬁjszMlR%; ﬁktlu\ #)\ﬁgﬁm-l‘iéjjilﬁﬁ, EE,-I_%IL.\ #)\ﬁ?ﬁuﬂ'ﬂﬂ

Mig#Eo

2.1.2.1 LE Device address

LE Device address FI LA AMmFHZEA: Public device address #1 Random device ad-
dress.

(1) Public device address

WA © BSEERERHERAE. RE—TF 5
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FBEERSD, BREMUZARE IR —MIEIREH, 0 TCP/IP MLEHH MAC i, 1%
SJIECFRAVIE NS, SIREMUITME, —PNEENEY, MR —% (HEBR—ECEARN
H—) , SUEETREREZNE, BFBERALRGIS, WEMIEF (BR/EDR) XKif,
Hig&tit2— 48bits B9%8(F, #M{E “48-bit universal LAN MAC addresses(F1E 89
MAC #sit—#)“, EEBERT, ZtitEER IEEE B (ELEWE) . R, Xt oie
5, 7 BLE FHRETFET, = Public Device Address, Public Device Address H
24-bit Y company id #1 24-bit #9 company assigned A, B{FRISZIEF Spec FEX
#9388 (Core v5.2.pdf: [Vol 2] Part B,Section 1.2) o

(2) Random device address

Random device address X %3/ Static Device Address #1 Private Device Address ¥
¥, 7£ BLE BfX, R%E Public Device Address ¥4, FE 3 PMRE: &L Public Device
Address £E@ IEEE WX, ®/AFH, 187F BLE B934, #8Lk BLE IC A&, 2R/ NH—%
FFeH, HR: Public Device Address NHRIFSEEEEEED. E&N—M4SE1%, BilLk BLE
RENHEREZ MERETZEF2—TMELN) , SBHEIPREAEX, &E, R2AE.
BLE RA—H7HNNAZRE HBE, XEKEREBME RSN, MELERINFIB/MNIE
B, XEFRZEM, FALEEN&EUE, MATERRENX, ATHRERRBE, BLE th
P T —Fithik: Random Device Address, El&&MUAZEESD M, MEEIRFIRE
BohEhEN R, RIEAREBRNER, Random Device Addréss 4371 Static Device Address
#0 Private Device Address #Z,

(a) Static Device Address

LSB MSB

Random part of static address 1 1

static address
(48 bits)

A
A J

2-4: Format of static address

Static Device Address BI&&7E L EBAFENERAMAL, BRI L, 46bits FIFEN LR, BT
RyFsthfg)R & tAtE—M4" g9a, EARNIUERNBERE ), MUt ER, TUMR
Public Device Address ERiEFfs KB 25 R A4 0] @,

4%?IEE_|- LXIE\?% s .

=M bit 7 “117%

FIRBY 46bits 2—TBENVEL, FREZHN 0, BFEEEEN 1o

E— P LEAHRREFE,

T—REBRHERA AR, EREEH, FEAIUFRSRE, NRKE, EREREFNE
BEER, BTrEEX%.
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(b) Private Device Address

Static Device Address @i it AERRY S, #RRT B3R, Private Device Address
NE#H—F, B ENEMMMALMBZRM S L, REEFMUNTEENZSM. BIEtiIEE
EhN%E, Private Device Address X3 4% 2, Non-resolvable private address #1 Resolv-
able private address, TEFA152 3R,

Non-resolvable private address

LSB MSB
Random part of non-resolvable address 0 0

oy Non-resolvable private address =

< (48 bits) »

2-5: Format of non-resolvable private address

Non-resolvable private address #1 Static Device Address il EREFH N L, FERZ L
£7F, Non-resolvable private address SENE#H. EMBELRTERE GAP MER, FRIE
T GAP(private addr int) , BINER 15 2%, FHER US4 A

o =M bit 4 “007%
o FIRRY 46bits B—1FENVEL, TEEEHA 04 WAREELEH 1,
e LI T GAP(private addr int) A&, EEEH,

Resolvable private address

LSB MSB
Random part of prand 1 0
hash prand
4l .
h (24 bits) >« (24 bits) >

2-6: Format of resolvable private address

Resolvable private address Lt RER, &L, @S — P FEN M —FRE identity re-
solving key (IRK) MZF34 AL, FE L REEWIAEMER IRK BNgEFHE, o LERARIEE
REMIBER,

o AR : =L 24bits ERENEERS, EFRSHE bit A “10”7, FAFIRIRMHESEE,;
AL 24bits SFENEF IRK 23 hash i8S ZIRY hash B, ZEM A hash = ah(IRK,
prand).
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o HXif BLE RFHBIZLENE IS, SFERAREESNMN IRK, fMizithy
prand, #{TFE##H hash B8, HREZELRMititFRY hash FELLIR, HERNEIE,
AHITEENRE. XPNEERE resolve (BE47) , XM R Non-resolvable private
address/Resolvable private address #3&BIH X,

e L T GAP(private addr int) NEAH, ENEH. WRE B, 9E. EEESEIED, ©
A REERZ,

e Resolvable private address FeERIMER, FILFEERZERAMUANIE, KFERNA
% Public Device Address Z{#& Static Device Address FBEI—7,

2.1.2.2 Physical channel

Physical Channel Type
PHY RF Center Channel Primary
Channel Frequency Index Advertising All others
0 2402 MHz 37 °
1 2404 MHz | 0 L
2 2406 MHz 1 °
11 2424 MHz 10 °
12 2426 MHz 38 .
13 2428 MHz ! 11 °
14 2430 MHz 12 L
38 2478 MHz 36 L
39 2480 MHz 39 .

2-7: Mapping of PHY channel to physical channel index and channel type

BLE M{5i&X153 /9 0~39, HA channel 37,38,39 A #&(EE, HEAKIERGEE.
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2.1.2.3 LE ["#&&3

ME 3 FFA1FE LE 588 5 ™MRE, HAP Advertising 1 Scanning & LE FEEENH
MRS, ENEFERBIULEZZAEXEE,

[ EBENSRIESRINOT:

LSB MSB
Header Payload
(16 bits) (1-255 octets)

Figure 2.4: Advertising physical channel PDU

LSB MSB
PDU Type | RFU ChSel TxAdd RxAdd Length
(4 bits) (1 bit) (1 bit) (1 bit) (1 bit) (8 bits)

Figure 2.5: Advertising physical channel PDU header

2-8: Advertising physical channel PDU

1R¥E PDU 89 Type F, T8I LAy BOFTL 38

K& PDUER! PDURI ieA
| AdvA(6 octets)
V_IND BIiERE, PIREE
ata(0~31 octets)
AdvA(6 octets)
ADV_DRECT_IND EIREERIREERE, AEWERE
TargetA(6 octets)
isi N
Advertising AdVA(B octets)
ADV_NONCONN_IDN TEICAHEERE, ] AR
i AdvData(0~31 octets) i
AdvA(B octets)
ADV_SCAN_IND FETLABEESE, STLAMEAE
AdvData(0~31 octets)
ScanA(6 octets) ZIWEADV INDSIEADY._SCAN_INDZ I 1B
SCAN_REQ ERIEE, FICAETEPDU, BRICIEET BESNE
. AdvA(6 octets) 8:
Scanning AVA(G octet
S VA(G octets) [ BEWEISCAN REQWRS, WILiAPOUIS, 128
- ScanRspData(0~31 octets) ‘ = °

2-9: Advertising type

L+Eh, EH%F AdvA, AdvData, ScanRspDatas

o AdvA AdvA FEXBET EERMUL, FILRE public address 1AL Z random address,

WA © BSEERERHERAE. RE—TF 9
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o AdvData B1E T/ #&E BHNMIERE, KEN 31 F15;
e ScanRspData B&HE #HEWE SCAN_REQ Z/EEIEMNI BEIERNS.

2.1.2.4 AdvData #1 ScanRspData &=

Data
- L
Significant part Non-significant part
- g pa - g pa -
AD Structure 1 AD Structure 2 .. |AD Structure 'N 000...000b
| T e——
| T ———
11 octet Lengthoctets TTm———
Length Data
| |
| |
. n odets Length - n octets |
AD Type AD Data

2<10: Advertising and Scan Response data format

W EE PR, AdvData #1 ScanRspData XN AEHZ 1 AD Structure AL, &1 AD
structure X497 length # Data, length /3 AD structure BIKE KX/, Data A%
BAR. BUEAZX WA AD Type # AD data, AD Type # AD data Bi¥HARNBASZE
https://www.Bluetooth.com/specifications/assigned-numbers/generic-access-profile/
# [Core Specification Supplement.pdf]s

WRINFE © HRB2ERRRNERAR. RE—IF 10



@LWIIWER

MHER: WE

Context
Data type EIR AD SRD | ACAD  0O0B
Service UUID 0 o o o o |
Local Name C1 C1 C1 X C1
Flags C1 C1 X X C1
Manufacturer Specific Data O O O O O
TX Power Level O O O X O
Secure Simple Pairing O0OB x X x X O
Security Manager OOB X X X X O
Security Manager TK Value x X x X O
Slave Connection Interval Range X O O X o
Service Solicitation X O O X O
Service Data X O O O O
Appearance X c2 c2 ( X C1
Public Target Address X c2 G2 X c1
Random Target Address X G2 | c2 X C1
Advertising Interval X 1 C1 X c1
LE Bluetooth Device Address X X X X C1
LE Role X X X X C1
Uniform Resource |dentifier O O O X O
LE Supported Features X C1 C1 X C1
Channel Map Update Indication X X x C1 x
BIGInfo X X X C1 X
Broadcast Code x X x X O
Table 1.1: Permitted USBGEE for data types |
O Optional in this context (may appear more than once in a block).

C1:  Optional in this context; shall not appear more than once in a block.

C2:  Optional in this context; shall not appear more than once in a block and shall not
appear in both the AD and SRD of the same extended advertising intarval.

2-11: Permitted usages for data types
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2.2 HOST 4R

—RRIER FEEFHINALE controller ITITELLMEA £, T HOST BITEEIESH L, FALIM
BARNAERKIEEXE HOST ik, EHRINAEEEFR, SMEFESHERATR, LNEFRE
BER, BFRF, BEFERXH, BXFESEIE, BF mesh {], BIBEFEMFSF, RIEX
LEARAERNZRER, SIG EXTARERME (Profile) RZFXLHRTFHIFER.

RIEARNZEERENX T ABAFAME (Profile) , M HOST 5 Controller EiEMEHER
B EO%, AT controller RFEXOHIEBNW A, AFREEXOVHAFPHNXEMIR, P
£ HOST iz BT L2CAP #5E, XEmEERKR EBERERFPIMY, RS BIITHEE, FEM
TCP/IP thiXHHIEHIE.

L2CAP 2 EB1R% profile, profile Za|ELE2BMAEMA, ALENZTEIRIIA, RIFEXL
profile, FMABAILEHD N 3 K (BFE 2-1) -

o ZHIATESY (HBID) o
o EFRINGESRD (ERBIZSD) o
e mesh 5 (REISH) o

TEHNNEBR profile #H{FELELINE, 7AEBBEEFNRINFEE T MERD

2.2.1 ZBIE5F Prifile 748
2.2.1.1 GAP

GAP (Generic'Access Profile) @— MEMBVIESF profile, AFRMEEFI&EERIFIRIL
Be, BIRRENAI, &EE, EN RBSEXUEFSE,

GAP BEFREHENAKEAEMNEM, EENXTE Bluetooth & EEZEHHBIBEAS . &
EXT L@ AmRIE, XEAR(EaIH5| A GAP BN ARE MUK L %N AR B AIZ & E A,
GAP R T RN EFIRE (FERISHMNMARERF) FJLUBE Bluetooth RARMRER, ULM
RIS HFHIN IR

2.2.1.2 A2DP

ATHBEFEL LEEERERSHRESNZINEUE, BF SIGC £ T7TaRSMO&AME (Ad-
vanced Audio Distribution Profile, A2DP) , A2DP HAEIMW A EE RERESSEZIMIEL
ZEENSESHE. Ha1 A2DP {UXEX T A mlEZMN L, REEX BRANEND Xo
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Application < > Application
Audio Source Audio Sink
AVDTP SDP < > AVDTP SDP
LMP L2CAP < > LMP L2CAP

Audio Source Side Audio Sink Side

E 2-12: A2DP &iassta

RXFIREIEB—ImIBEAIMA Souce i (ELIOFH) , BWEIRBIB—imENI# 7 Sink im (kb
WHETFEFE) o A2DP BEI7E AVDTP Z k8, AVDTP SLISEAERE1.2CAP 5348i#1T audio
BIRMBIERM audio LMK, SSRMAEIIENMAIL. BEE. BuUMERITHEINEE, o
LIBf# 7 AVDTP 2 A2DP BERAITHIL

\ |
Audio Stream - ’ ‘

Headphones (SNK)

Audio Stream %

Portable Recorder (SNK) Microphone (SRC)

2-13: A2DP £4if5l+

A2DP RILA53 /9 A2DP Source # A2DP Sink, S¥i&iXiw#F/ A2DP Souce, #IEZUIRTT

WRINFE © HRB2ERRRNERAR. RE—IF 13
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73 A2DP Sink,

2.2.1.3 AVRCP

AVRCP BEFEMLIME F TLIEITINRERIE.

Application Application
(Controller) (Target)
<
(BIP) AV/C AVIC (BIP)

Target Side

-14: AVRCP #EZE

AVRCP HENXT W& &EMAE: Controller (£%2§, CT) . Target (BAi#l, TG) . CT 2
kiR Emas TG MBEE, i AEm. PDA. FH%, TG 2EKRSSHMBEE, bk

BH. TVE,

Controller(CT) Target(TG)

& 2-15: AVRCP =3l
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AVRCP A AEMHE< .

Unit info: FA3RIKEY AV/C R &HNEARE R,

Subunit info: FARIREX AV/C i&EHFIREFFEE.

Vendor Dependent: | @EENXH AV/C 3%,

Pass Through: BMGHFEARLZHNGS, MEKR. BE. RE. BB, T—fh. £—h,

2.2.1.4 HFP

HFP Al AMIEHESBIE, B EEBRELMERNIAFTEERX IR NAE: — 1 2ESBE
ENEIMEME (over pcm EZE over sco) » FI—NBEFEZBEIENES, A AT 5<%
(EbaneRiBRvRIR, 3T, KS, KBFVEEES) .
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Application
host
L2ICAP
VSCO ACL
Link Manager Protgcol
Baseband & Link Controller — EE
module
Radiol
1. over Sco control 2. over pcm

audio stream

2-16: HFP &%

(1) BEFESEESINME
N EEFR, BFES@EENFMAILGET HCI (SCO) , thallE#&EY PCM,

BFEEEENUEE HCI, #iERBIERHIEMERIRET vart (FHiA £, Z host In/ai@
i SCO #ERfEHLE LENA, & SCO ik, BFET@IERSHEM profile B S hci,
XFEIFZ A profile FEFENBRESEK,

B ES@EEE PCM, EEANE M pom 0, TLUET 128 SERESBHTEE, BF
EEEERERRTBEESY HCI, SAHE.

BEFEREAIUS N ACL (HRELERE) , SCO (HMEE) . KEDEEMERA ACL g, R
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BREFIESEIER SCO iR, MENYAHE ENEARXIHETESBIEHIEEET PCM
(Bt AR£52 HCI SCO) .

LB btmanager TEX#FMAHE hip audio stream over pcm, &EE SCO,

2.2.1.5 SPP

SPP(Serial Port Profile) EX TR F#1T RS232 (LM HRITBLAHENIRENEE
RIS R, ERERIGEMEEE T EFZEEILEMNERO#HITHIERE. SPP KEET
RFCOMM TﬁJ‘ﬂ‘(, EEE SDP HE%;’:EEO

Application A Application B
- <> -
(Serial port (Serial port
emulation or other emulation or other
API) I API)

RFCOMM |SDP | <}———> RFCOMM | SDP

LMP <}—=bo 0 LMP L2CAP
sobaA ol MEEENCN Baseband
DevA DevB

2-17: SPP =~fl

2.2.2 {RIhFEIESF Prfile T8

EHMEIHFEXT N M profile & GATT (Generic Attribute profile) , M%$ 2 EFE 1 HFA]
8 GATT SEE2ETF ATT i (Attribute Protocol) LAY, ATT BUEEIEENEE C/S &
AY, €13% Server 5 Client,

2.2.2.1 Attribute

—HBIGEMEERN gatt server I, £ server WAl UBRZIRS, LbIIOERS, MERS, B
EREEFE, MRSHEKRARETE Attribute (BY) -
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implementation
2 Octets 2 or 16 Octets variable length specific
A A A A
( T Y Y )
Attribute Handle Attribute Type Aftribute Value Attribute Permissions

2-18: Attribute

B (Attribute) BIRSHES, Attribute WEGEE AN LE, 8 T7THUMITE:

Attribute Handle
Attribute Type
Attribute Value
Attribute Permissions

2.2.2.1.1 Attribute Type Attribute Type B UUID M—#Ri3, SIG HEIFEXERIE—L
UUID RERSFERZE, byl 0x180D 1% Heart Rate, 0x1810/ft#& Blood Pressure &%
(AJ&%: https://www.Bluetooth.com/specifications/gatt/services/)

128 {iIfy UUID I K, Z&ERTIRFIKIEREFRZLERKE 16 FTHHE, NTRSN
X, SIG EXT “HFUUID E#” /Y 128 IBAE—IFTRD, S5—MREM 16 {UHER,
E it E LM REHREE 16 AIfY uuid; ERARE* LESF UUID E#E1A,

ETF UUID BT

[ 00000000-0000-1000-8000-00805F9B34FB ]

FERIZN 16 iR71R87 0x2A01, 58EM 128 fi UUID EE:

[ 00002A01-0000-1000-8000-00805F9B34FB ]

UUID "I LA TLA:

0x1800 ~ 0x26FF F{EARSS KA @AM —IR5T
0x2700~0x27FF B{Ftrmnit&81i

0x2800 ~ 0x28FF BT X EMEE
0x2900~0x29FF R{EfFI4HER
0x2A00~0X7FFF AFX 7 4F14KE

2.2.2.1.2 Attribute Handle &&FTHEEFZRS, MRSEEFZEEAR, LLUURER
RERSESEERM. EEEMEN. BHBEEEMESE, XEEMHMFEATLUET Attribute
Type RIEFX 5, BERNREEBMESAENRERUMNEINEERY, XERLEET At-
tribute Type R#HITX DT, AT HRRXNREMSINT Attribute Handle, BEa1R. B
EBHamEESEE 0x0001~0xFFFF,
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2.2.2.1.3 Attribute Value Attribute Value 2LfrEMMNE, tbIEEERBRSTE
ERMEEREZVE,

2.2.2.1.4 Attribute Permissions Attribute EE—H5 2 XBENNRE, NIRERETE
TXEBMRTEREE. ReMNR, —RE LT LR

e Readable

e Writeable

e Readable and writable

e Encryption required

e No encryption required

e Authentication Required

e No Authentication Required

UEXTBRXTRMEMEMMTENNE, 4T GATT profile ERMEIMEEN, 0T

Attribute Type UuID Description

«Primary Service» 0x2800 Primary Service Declaration

«Secondary Service» 0x2801 Secondary Service Declaration

«Include» 0x2802 Include Declaration

«Characteristich 0x2803 Characteristic Declaration

«Characteristic 0x2900 , Characteristic Extended Properties

Extended Properties»

«Characteristie User 0x2901 Characteristic User Description Descriptor
Description»

«Client Characteristic 0x2902 Client Characteristic Configuration Descriptor
Configuration»

«Server Characteristic | 0x2903 Server Characteristic Configuration Descriptor
Configuration»

«Characteristic Pre- 0x2904 Characteristic Presentation Format Descriptor

sentation Format»

«Characteristic Aggre- | 0x2905 Characteristic Aggregate Format Descriptor
gate Format»

2-19: GATT Profile attribute types
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2.2.2.2 GATT

GATT BETF ATT hiXFE, Frll GATT EfE C/S BE1RE, 8% GATT server f1 GATT
cliento G HIERIFMAXNI AT 4 £

Client Request read
Client Request write
Server Notify
Server Indication

Read

Client | . "| Server
Write
Client .. | Server
Notify
Client A Server
Indication
Client ) > Server

2-20: gatt BEEE
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Hrh Server Notify # Server Indication BYX5!:

MHER: WE

o Notify: server ZiX¥EL client IHFREE client [EE;
¢ Indication : server ZIX#HUEL client IRFEE client BE;

2.2.2.3 GAIT Server

BIERY, —MKERARBERZTIRS, MRS—RASE—ENRN, RSOATHRESE (At-
tribute) . —MKERRSEDHMINTE:
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Profile

Service

[

__________________________________

Characteristic

Properties

! Descriptor

L oo e e

_________________________

]|

Service ;
i Include Lo
e e e ! :
o, !
! Include L
b e ! i
T T T T T T T T T T T T e I

O
-
)
R
o
ol
(I:.
3,
4]
=

-
X
|::.
=
(I:.
=1
S
o

: DRescCoptor .

[, R RN

2-21: gatt server &%

GATT profile WEXZ KX A Profile->Service->Characteristic, “profile” & F
GATT FTREMEILE profile, {iiF GATT profile hierarchy &IiE, B—1MHE S M IE—N
BrHRE XM service AR

GATT server @—RFIHIBEMBEXITHABRNES, AT TRENIEETF M. —1 service
BE—1PEE S Characteristic, B LUEE include WA, B HM service. FRE—
server BEMER AT A LLTLE:
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e Primary Service

e Secondary Service
e Include
e Characteristic

KEHERT, TR 2 AE Primary Service # Characteristico Primary service 2
BFX2REH service, bl EEIFERMA service, — service FFkH uuid —RREE RN
0x2800, H value BERATRIEXEI—Z service, FFRLERTFT—1 0x2800,

Characteristic @ GATT profile sxEAREIEE (L, H— properties, —1* value, — 18
Z& 1 Description A,

e Characteristic Properties X T Characteristic 8 value 3{A##ER, L& Character-
istic B9 descriptor d0{AI#i51).

e Characteristic value R¥EHNEIRE, Fla0—EERE, MEEEE.

e Characteristic descriptor M{RFET —LH Characteristic value HHXHES. LLITRERN
BARHARIEN,

AR server AMIE—NE X, service,Characteristic, Characteristic Properties, Charac-
teristic value,Characteristic descriptor F%, #ziEd Attribute RFITRIERN.

TEZESEFF— service BIfF:
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Handle Attribute Type Attribute Value
0x0001 «Primary Servicen «GAP Servicen
0x0004 «Characteristic» {0x02, 0x0006, «Device Namex}
0x0006 «Device Name» “Example Device”
0x0010 «Primary Service» «GATT Service»
Ox001M1 «Characteristic» {0x26, 0x0012, «Service Changed»}
0x0012 «Service Changed» 0x0000, 0x0000
0x0100 «Primary Service» «Battery State Service»
0x0106 «Characteristic» {0x02, 0x0110, «Battery State»}
0x0110 «Battery Staten 0x04
0x0200 «Primary Service» «Thermometer Humidity Service»
0x0201 «Include» {0x0500, 0x0504, «Manufacturer Servicen}
0x0202 «Include» {0x0550,0x0568} P n
0x0203 «Characteristic» {0x02, 0x0204, «Temperature»}
0x0204 «Temperature» oxo28a UL
0x0205 «Charagteristic Presenta- . {0x0E, OxFE, «degrees Celsius», 0x01,
tion Format» wOutside»}
0x0206 hamcﬂstb‘utside Temperature”
scripti
0x0210 «Characteristic» {0x02, 0x0212, «Relative Humidity»}
0x0212 w «Relative Humidity» / 0x27
0x0213 «Characteristic Presenta- | {0x04, 0x00, «Percent», «Bluetooth SIG»,
tion Format» «Outside»}
0x0214 «Characteristic User “Outside Relative Humidity”
Description»
0x0280 «Primary Service» «Weight Service»
0x0281 «lnclude» 0x0505, 0x0509, «Manufacturer Service»}
0x0282 «Characteristic» {0x02, 0x0283, «Weight kg»}

Table A.1: Examples of attribute server attributes

2-22: weight service
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Tina B Y% 4B

tina R HFIEANZ RN bluez thiltk, BRIELT2EE RTL8723DS, XR829 FHiE
H, MAFRFEBCREMEA, AIUEMMEERKRAMRXAVEAHIXEIEIFT, 90 bt hei uart JXzh,
HAAERA BREBCARENDINEF . bluez MNIRRIIHFEMEIT

bluez utils ~|L us AP

BT uart driver

BT module

3-1: tina B hiNIREEHIE

9N EEFrR, BEFAERN controller TERERAIGSII, host EBRETIRIRKI, BAS
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FIFEY vart #HITERERE, FIEOH (30 R328) FELIMEIE bt uart I¥EN, L2CAP, L
K L2CAP 2z EH9&EM profile, EH bt uart 3z, L2CAP, rfcomm FEFRZOLIMNEER
FERZTEEE, HtEFETERAFTE,. BFFEN bluez iR EERIIM T E AW profile,
RD—LERBAMG, APFEITHAAAIREEREERE#ITRARONNIEF SR, bluez UXEIT
profile 2843, RAELIZIMEKR. fRIZE05, HIt allwinner ATEF HE, FATEINEE, &
%7 btmanager, Higf# c BSH APL

3.1 =17 tina BFhiNix
tina B VASETER, TERLT 4 MSE,

o IAZF FER

e T firmware

o BE) bluez il
[EE) btmanager

BFIARNARETT, RITXERE—MXRAEZ bt_init.sh, Xfitina B HERFZMNT:

tina3.52Z#i:
target/allwinner/7A%/base-files/etc/Bluetoothy/btyinit.sh
tina3.5KZE:
tina/package/allwinner/wireless/btmanagerd.0/config/bt init.sh

bt init.sh BIAREITIENERE XFTHBET,
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3.1.1 5 E8

—_—

VCCIO-WIFI

BT-UART-RX

BT-UART-TX

: BT-UART-RTH .
BT-BESETHN

BT-WAKE-AP

AP-WAKE-BT
AP-CK3Z2K-OUT

PCM-0UT
PCM-IN

PCM-CLE
YMNC

o fHEE: WATFH
o Efi: EEX

VCC-WIFI

T

VCCIO-WIFI

|

5

FI 24Mhz

|

e AP-WAKE-BT: * bt #ITHREE, Y bt EETIEN, FERMESET,
o EO: TS bt KB HUEBEEBEN vart 30, MEFDEAEFESTEIEE pcm #EO.

e 24/26MHz BE S,

e 32.768KHz {55 RIFRAME, BLEEARNEET (5) FHRAN clk #ITHMSE, &

LEEEINBRIRBMANIZIES

4, Bluetooth ZERIBEMZ(E, AP-WAKE-BT #is, BRESETN m#{TE I, M
32khz 55, XFHEZS, KEOHRAERLZE wifi, bt —1K, FRUKZIBIRIER wifi —2,

FEAIESE (wifi F&RER) .

IR 2 linux 4.9 sysconfig.fex Bluetooth #8xMEZE

[uartl]
uartl used
uartl type

non
g
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uartl tx = port:PGO6<2><1><default><default>
uartl rx = port:PGO7<2><1><default><default>
uartl rts = port:PGO8<2><1><default><default>
uartl cts = port:PG09<2><1><default><default>
[uartl suspend]

uartl tx = port:PGO6<7><1><default><default>
uartl rx = port:PGO7<7><1><default><default>
uartl rts = port:PGO8<7><1><default><default>
uartl_cts = port:PG09<7><1><default><default>
[bt]

bt used =1

compatible = "allwinner, sunxi-bt"

clocks = "losc_out"

bt rst n = port:PEO4<l><default><default><0>
[btlpm]

btlpm _used =1

compatible = "allwinner,sunxi-btlpm"
uart_index =1

bt _wake = port:PEO3<l><default><default><l>
bt hostwake = port:PEGO<6><default><default><0>
uartFE: FEfgBuart rx, rx, ctx, rtxFrERMgpio pin,
btFEk: FEREEbt S(IFFERABIgpio pin.

btlmp=FEt: FEREEhostkEESMERLt, btMiEEhostFREMAYgpio pins

3.2 bluez hi¥txECE

tina BRIB£&&ERL ¥ RTL8723DS, XR829 HIEA, RFE

config % X3 WZEYECE BRI ],

LU TFHIHEMELA kernel menuconfig B & menuconfig AYIEIT,

(1) 2FBREEMZES: make kernél menuconfig

E1F kernel menuconfig fl menu-

[*] Networking supports..--->
<*>  Bluetooth subsystem support --->
[*] Bluetooth Classic (BR/EDR) features
//UIREEZRFhfp, BEIE L TEMHMEDR

<k> RFCOMM protocol support
[*] RFCOMM TTY support
<*>  RF switch subsystem support --->

[ 1 RF switch input support //XMAEEE
<*> GPIO RFKILL driver

P =IEEk4% . make menuconfig BtE

Utilities --->

Allwinner --->
wireless --->

<*> PluEZ-daemoON. .. v ittt ittt e
<*> hluez-utils. .o i i i e e

<*> btmanager-v4.0........ .. i i

....... Bluetooth daemon

Bluetooth utilities

bluetooth manager core
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[*] Enable btmanager demo support
Sk WIrelesSSCOomMMON. . vttt ittt et ti et Allwinner Wi-Fi/BT Public lib

J

(2) XR829 &40

make kernel menuconfig B2&

[*] Networking support --->
<*>  Bluetooth subsystem support --->
Bluetooth device drivers --->

[*] UART (H4) protocol support

<*> Xradio Bluetooth sleep driver support

<*> Xradio Bluetooth farmware debug interface support
[*] Xradio protocol support

[*] Hfp audio over pcm

make menuconfig it &

Kernel modules--->
Wireless Drivers--->

<*> kmod-net-Xr829. ... ... . xr829 support (staging)

<*> kmod-net-xrbtlpm............ ...t xradio bt lpm support (staging)
Firmware--->

<k> Xr829-firmware. . ... Xradio xr829 firmware

[ 1 xr829 with 46M sdd //MRZB40MRIR, FEEEFEL,

(2) RTL8723DS &4

make kernel menuconfig BeE

[*] Networking support --->
<*>  Bluetooth!subsystem support | --->
Bluetooth device drivers --->

[*] Realtek Three-wire UART (H5) protocol support
<*> HCI UART driver

[*] UART (H4) protocol support

[*] Hfp audio over pem //INERXZHhfp over pcmift

make menuconfig it E

Kernel modules--->
Wireless Drivers--->
<*> kmod-net-rtl8723ds..........c i RTL8723DS support (staging)

Firmware--->

<*k> r8723ds-firmware..........c.i i RealTek RTL8723DS firmware
Utilities --->
rtk_hciattach --->
<*> rtk_hciattach................... Realtek BT HCI UART initialization tools
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FER bluez thi¥tk, HAEREAFPHNER, EXRERLVRZAMN, A btmanager AT
., RETHFHRESNSE btmanager ZLHIEF I API F£H, YaiiFERNOT:

o GAP

A2DP Source

A2DP sink

AVRCP

HFP HF (5t HFP over pcm)
e SPP

btmanager fCF3{iIE :

[tina/package/allwinner/wireless/btmanager4.0 )

fERRBG:

[tina/package/allwinner/wireless/btmanager4.0/demo )

4.1 [B]EExEL

4.1.1 btmg callback t

btmg callback t #E T btmanager HNEEEEHEK, BRPEEANNERIFEEX—T
btmg callback t FKAERKEIEEH, @FAA bt manager preinit() BI¥iZIgsHHFHITHIE
WHPEMEMB=TE, RIEXFERIEZIINAFI, B@E bt manager init() EREUEAME
btmanager KEB;

BFAERAEESE demo JRIBH bt test.c B bt init() &K,

[ typedef struct btmg callback t {
btmg adapter callback t btmg adapter cb;
btmg gap callback t btmg gap cb;
btmg agent callback t btmg agent cb;
btmg_a2dp_sink callback t btmg a2dp_sink cb;
btmg a2dp source callback t btmg a2dp source cb;
btmg avrcp callback t btmg avrcp cb;
btmg hfp callback t btmg hfp cb;
btmg spp server callback t btmg spp server cb;
btmg spp client callback t btmg spp client cb;
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btmg gatt server cb t btmg gatt server cb;
btmg gatt client cb t btmg gatt client cb;
} btmg callback t;

btmg adapter cb: ZAEZFIGEIREHIEIA;
btmg gap cb: GAP fBX[ElHE;

btmg agent cb: Agent BJ[EIE;
btmg a2dp sink cb: A2DP Sink F[E]3E;
btmg a2dp source cb: A2DP Source BJ[E]3F;
btmg avrcp cb: AVRCP K[E]if;
btmg hfp cb: HFP H[EE;

btmg spp server cb: SPP Server B[EliE;
btmg spp client cb: SPP Clinet [E]3E;
btmg gatt server cb: GATT Server H[E|E;
btmg gatt client cb: GATT Client BJ[Eli;

U EWEERBEERXEREERNNINAE;

4.1.2 btmg gap callback t

btmg gap callback‘t FEE GAP WAEXREIEKE, TEEXTHE. 4E. KFEM. E5
SRERY;

typedef struct /{
bt gap scan status cb gap scan status cb; /*used for return scan status of BT*/
bt gap dev device add cb gap device add cb; /*used for device found event*/
bt gap dev device remove cb gap device remove cb; /*used for device found event*/
bt gap le scan report cb gap le scan report cb;
bt gap update rssi cb gap update’ rssi cb; /*update rssi for scan and bonded devices*/
bt _gap_bond state cb gap_bondfstate _cb; /*used for bond state event*/
} btmg gap callback t;

gap scan status cb: IFERESMENE, OFFHBIEHE, FUHEEE,;
gap device add cb: FEEIFIEEIEIAE,

gap device remove cb: BRIFERFIGHHNEIE,;

gap le scan report cb: BLE 3#ISEPRE R,

gap_update rssi_cb: FENEFIGENESRE _LIRNENAE;
gap bond state cb: EEXTRZSHIEIAE;
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4.2.1 btmg log level t

log =HIFR
typedef enum {
BTMG_LOG LEVEL NONE = 0, // RAERFTED
BTMG_LOG LEVEL ERROR, //RITENERIRER
BTMG LOG LEVEL WARNG, //FTENEEIRMESER
BTMG LOG LEVEL INFO, //ATENRTRER
BTMG_LOG_LEVEL DEBUG //HTFERER

}btmg log level t;

NONE: XEFM{EITED
ERROR: RTENHHRIER
WARNG: TENBIRMNEHER
INFO: TEMERER
DEBUG: #JHERER

4.2.2 btmg adapter State t

BT K&

typedef enum {
BTMG_ADAPTER OFF,
BTMG_ADAPTER TURNING ON,
BTMG_ADAPTER ON,
BTMG_ADAPTER TURNING_OFF,
} btmg adapter state t;

#ELEM btmg_adapter. state™t 5~ BT & FHVIKES. bt manager get adapter state() AJ
FEHFREX AT BT BRES. WNRFM T bt adapter state cb() BlIFERER, BT REHKTH, &
37 BP[E]IER [B] H FiPR TS

4.2.3 btmg scan mode t

BT Scan &=

typedef enum {
BTMG_SCAN_MODE_NONE, //&BRAWET. Fal#iEE
BTMG_SCAN_MODE_CONNECTABLE, /& BAIIERE. FAIHAI
BTMG_SCAN_MODE_CONNECTABLE DISCOVERABLE,//i@EAI#AIM. TIHERE
}btmg scan mode t;

o NONE: REAFAKAI. NAJHERE
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e CONNECTABLE: ig&rAI#IEE. FaHAN
e DISCOVERABLE: i&&BI#R&IN. BAI#RIERE

M ERN =RV LUEE heiconfig 9 EE, Tig&E adb HELEOFHA hciconfig -a, BILL
RBUTES:

root@TinalLinux:/# hciconfig -a

hciO: Type: Primary Bus: UART
BD Address: 7C:A7:B0:26:50:65 ACL MTU: 1021:8 SCO MTU: 255:12
UP RUNNING PSCAN ISCAN
RX bytes:86155 acl:41 sco:0 events:453 errors:0
TX bytes:6847 acl:37 sco:0 commands:61 errors:0
Features: Oxff Oxff Oxff Oxfe Oxdb Oxfd O0x7b 0x87
Packet type: DM1 DM3 DM5 DH1 DH3 DH5 HV1 HV2 HV3
Link policy: RSWITCH HOLD SNIFF PARK
Link mode: SLAVE ACCEPT
Name: 'aw-bt-test-50-65'
Class: 0x080000
Service Classes: Capturing
Device Class: Miscellaneous,
HCI Version: 4.1 (0x7) Revision: 0xaa7a
LMP Version: 4.1 (0x7) Subversion: 0xdd92
Manufacturer: Realtek Semiconductor Corporation (93)

PSCAN FRRAIKIERE, ISCAN RRAIKAIR, M EEEF, XM NVREEE, RRIEIKER
WRI. AIHOERE;

o TIHWIEEAAIWAIMERT, BREIEEZEIAUERERE
e BT bt manager enable(true) fTH KL, FIABARAIN. AIHRIEFER;

4.2.4 btmg io capability 4t

BT IO &eH

typedef enum {
BTMG_IO CAP_KEYBOARDDISPLAY = 0,
BTMG_IO CAP_DISPLAYONLY,
BTMG_IO CAP_DISPLAYYESNO,
BTMG_IO CAP_KEYBOARDONLY,
BTMG_IO CAP_NOINPUTNOOUTPUT,

} btmg io capability t;

BN RERRANMBE A 10 8877, 10 888 S input # output;

KEYBOARDDISPLAY: i&&r LA 0-9, HIAEM YES/NO B9EES, tEHHERAEE
5

DISPLAYONLY: &&REHHERIEES

DISPLAYYESNO: i&&A&%A YES 1 NO WaESH, taEBmHER

KEYBOARDONLY: &&rILHEAN 0-9, HIASEH YES/NO 8987

e NOINPUTNOOUTPUT: &&:&Bm NN HAEE
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4.2.5 btmg bond state t

B

T HERE

typedef enum {
BTMG_BOND STATE UNBONDED,
BTMG_BOND STATE BONDING,
BTMG_BOND STATE_BONDED,
BTMG_BOND STATE BOND FAILED,
} btmg bond state t;

btmg bond state t ME T BT & FHEXTKRE, @FFMAVEFEKEL gap bond_state cb()
iR BIEERHIRES,

4.2.6 btmg bt device t

BT device £8

typedef struct {
char *remote address;
char *remote name;
char *icon;
bool paired;
bool trusted;
bool blocked;
bool connected;
intl6 t rssi;
uint32_t r_class;
} btmg bt device t;

btmg bt device t ERWNENIHHEFIEFER, AFiEREEIL

BERE, ZENKZEZEERE,

remote address: i&&E mac #IIHER

remote name: REFZR

icon: ZEHEWRIEE, B bluez MMYR LR, BRIETEWHIGEIE
paired: }ERECXHRE

trusted: FETREEREE

blocked: ETREEALURILIER, IRN true, BIELIZIGHEAENERE
connected: (ETNEERS

rssi: FERSHESRE

r class: 1&&H COD A

4.2.7 btmg scan type t

BT $3Eig& KR

Bk, BEXNETIR
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typedef enum {
BTMG_SCAN_AUTO,
BTMG_SCAN_BR EDR,
BTMG_SCAN_LE,

} btmg scan type t;

btmg scan type t #87E T bt manager start discovery() I E IR

e BTMG _SCAN AUTO: B&h, FEENER TRIANESR;
e BTMG SCAN BR EDR: &K HEF{G%E;
e BTMG SCAN LE: #3# BLE EFi&#&;

4.2.8 btmg scan filter t

BT H#diRER

typedef struct {
const char **uuid list;
uint32 t uuid num;
intl6e t rssi;
btmg scan type t type;
} btmg scan filter t;

btmg scan filter t MEFIFETRHIEE:

uuid list: $§EFIER uuid FIk;
uuid num: #EFE uuid FIREEEY uuid MK

type: IEEHEIRERIRE;

4.3 @A API

4.3.1 1R EFTENZRA!

rssi: REXRR/NHIESRE, #1990, RRZFABEIR)NIESEEN-90db;

ERIERRE int bt manager set loglevel(btmg log level t log level)
S5 R btmg log level t $TENFERIKER, ¥ I BAEIBEHET,

iR [B]354EH int 0: pkZ0; 3E 0: KK,

IheEEAR IRE bt manager RNEMFTENELR, EINTENERZ

BTMG_LOG LEVEL WARNG;
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4.3.2 FREFTENZR 5]

RIERREY btmg log level t bt manager get loglevel(void)

S5 x;
IR [B]35EBR IREYEIERM btmg log level t REITENEFLRE;
IhgetEk SREX bt manager NEBZHaIERBFTENZELR;

‘1 EB :3 Sli§i§%5;==]I]lit$]RlLA1_L

BRIF R B int bt manager set ex debug mask(int mask)

SRR JELMI5 BA DL R STHER;
iR [2]354 BA int 0: pkZ0; 3E 0: KK,
IhaetER RERERRMIEN, BFIFEHITEGEL;

ex_debug mask EX7E bt log.h H:

enum ex_debug mask {
EX DBG_RING BUFF WRITE = 1 << 0,
EX_DBG RING BUFF/READ = 1 << 1,
EX DBG_A2DP_SINK RATE = li<< 2,
EX DBG A2DP SOURCE LOW/RATE = 1 << 3,
EX_DBG_A2DP/SOURCE_UP_RATE = 1 << 4,
EX_DBG_A2DP_SINK DUMP RB =<1 << 5,
EX_DBG_A2DP_SINK DUMP HW = 1 << 6,
EX_DBG_A2DP_SOURCE DUMP UP = 1 << 7,
EX DBG_A2DP SOURCE DUMP LOW = 1 <</8,
EX DBG HFP_HF DUMP Capture = 1 <</9,
EX DBG_MASK MAX = 1 << 10,

1

o EX DBG RING BUFF WRITE: ring buff EA#AIXEE;
o EX DBG RING BUFF READ: ring buff EHMiEIRAE;
o EX DBG A2DP SINK RATE: A2DP Sink #EHZE;

o EX DBG A2DP SOURCE LOW RATE: A2DP Source E\ bluealsa EIMFEEHE

0Ny

%

e EX DBG A2DP SOURCE UP RATE: N AiEA bt manager a2dp src stream send

API BRE ST

e EX DBG A2DP SINK DUMP RB: Dump M bluealsa iEEIFIREHE, B81F:/tmp/a2dp bluealsa.raw
e EX DBG_A2DP_SINK DUMP HW: Dump HEFIZA#tE-RAVREIE, BR12:/tmp/a2dp_sink hw.raw;
e EX DBG A2DP SOURCE DUMP UP: Dump HHiff bt manager a2dp src stream send

RIXHIREIE, B81F:/tmp/a2dp src_stream.raw;
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¢ EX DBG A2DP SOURCE DUMP LOW: Dump 5 X\ bluealsa E\EERBKIE, &
#2:/tmp/a2dp bluealsa.raw;

e EX DBG HFP HF DUMP Capture: Dump i HFP # Capture ¥4, B&12:/tmp/hfp cap.raw”’

WA F: bt manager set ex debug mask (EX DBG A2DP SOURCE LOW RATE |
EX DBG A2DP SOURCE UP RATE) ;

4.3.4 FREGARIRIHARS (L

BRIEUREY int bt manager get ex debug mask(void)
SR 7x;
IR [E]35 BH REI g EHREIRARATEMUNE;

Thaesid RE SRR BHRRIEEAR S ANE;

4.3.5 REHIRER

RERREY const.char *bt manager get error info(int error)
S5 B int error: btmanager MEFENX HIFEIRD;

IR [E]15 BA ROFHIRER SR HAT T

TheEIR B FHIRIGIREI AV FE IR R ME R 5

4.3.6 Flgatll

BRIERREY int bt manager preinit(btmg callback t **btmg cb)
SR $8M btmg callback t #5528 EAIIEH ;

IR [E]35 BH int 0: B¢Th; 3F 0: KK,

IhgEHEAR RT3 EXEE R EIEH btmg callback t * #{THEARTE]
WMk, FAFPA BiTRRHSTEEHHITIGR . MBRERNIEHERPER exit
ZHIIER bt manager deinit() #{TEIHL;

4.3.7 #4ak
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BRIF R EY int bt manager init(btmg callback t *btmg cb)
SR B4 T NEIE R 45194155t btmg_callback t *;
iR [E]35EER int 0: AZh; 3F 0: 5KIK;

IheekaiR bt manager BI¥J8EK, ARBTEHACTE]

4.3.8 R#1%a1L

RIERREY int bt manager deinit(btmg callback t *btmg cb)

SRR f5/A btmg callback t HEHIEH;

IR [B]15 BA int 0: AZh; 3F 0: KK;

IhREEIR bt manager k¥, 7 bt manager N AEFRHFIHEHITHIAE
H;

4.3.9 f#gE profile

ERIERREY int bt manager.enable profile(int profile)

S5 B int profile: £\ profile {8, H4T3GER;

iR [B]15 BA int 0: AT 3R 0: KK,

Ihaetak IREB AT profile IIEEs 7 bt manager enable() ZHIEBEEN, BEE

FFEAB bt manager FHIERBRHNER FZIEE—EE X,

profile XM TF:

#define BTMG_A2DP_SINK ENABLE (1 << 0)
#define BTMG_A2DP SOUCE ENABLE (1 << 1)
#define BTMG AVRCP ENABLE (1 << 2)
#define BTMG HFP HF ENABLE (1 << 3)
#define BTMG_GATT SERVER ENABLE (1 << 4)
#define BTMG_GATT CLIENT ENABLE (1 << 5)
#define BTMG_SPP_ENABLE (1 << 6)

JAA®BIF: bt manager enable profile(BTMG A2DP SOUCE ENABLE | BTMG SPP ENABLE
)

4.3.10 IKEEIA profile
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BRIF R EY int bt manager set enable default(bool is default)
SR bool is_default:
- true: f#H bluetooth.json BB XHHFERIANEE ;
- false: & bluetooth.json ELEXEHFERIANEE ;
iR [E]35 BB int 0: BTN 3F 0: kK,
haeksik =5 1HH bluetooth.json BEEXHHIZIAALE, 7£ bt manager enable()
ZENREEXN, EEERFIER bt manager FHEEZRBHIIER TZIRE
_EﬁWo
4.3.11 BFHFx
RIERREY int bt manager enable(bool enable)
SR bool enable:
- true: ¥T7 BT;
- false: %7 BT;
IR [E]15 B int 0: BT7; 3F 0: KK,
IhREER FFREFER, W profile BBEX 4. | btmanager NEPLFIE. hci &&F.
R
4.3.12 IKEARMIZEH scan =1
BRI¥ R EY int bt manager set scan mode(btmg scan mode t mode)
SR btmg discovery mode t mode: BT i&&EHHEER, FNERHIBEME
& 15
IR [E]i5 B int 0: BT, 3F 0: KK,
IhREEIR REARM BT ig&A#HE (PSCAN,ISCAN) , RERBFEEAEE, 7
A
4.3.13 KERHEIIE
BRIF R B int bt manager discovery filter(btmg scan filter t *filter)
SR ZE1{A155 btmg scan filter t *filter, FIBRAMIEEMET,
IR [E]15 B int 0: BI7; 3F 0: KK,
IhaeEIR PEERILE, NIEELHETE, EEESRERE,
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4.3.14 FHEH

RIERREY int bt manager start _discovery(void)

SR x;
IR[EI5EER int 0: AZH; 3E 0: KK,
IhgetEk FaPRERARNEFIRE, FE:
- MRIREBRENER, SURBRBIIAREAREEE, WL EERE,;
- §RFREEZ AT, btmanager RERBERR _ ERBRETIRA FFiRETHE;
- R RN EIRE;
- MREEELEE, S—BFREEERS,;
- REIRESIEIEE gap [BIIAKEL gap disc status _cb() FI#f;
- ZEZEOBTARHBEFEEERE, BERETEESTREHRETSHE, ¥4
2% demo iZ;

4.3.15 {F1EHH

RERREY int bt manager stop_ discovery(veid)
S5 ER 7x;

X

iR [B]35BH int0: BIh; IF 0: KK,
INaEEIR {1 BT 1S anE:
- FEREIEEE gap ENAREL gap disc status cb() #I#f;
- Bluez t¥iZ=E =LA 3 SWHEEMNETHEIIRER,

4.3.16 FlapiEfAS

BRIF R B bool bt manager is discovering(void)
SRR x;

IR [5]35 BE bool true:BT 3###; bool false:BT ki3H;
IheetdEiR R1FEHAI BT ABEKS,;

4.3.17 BEEFECRY

RIERREY int bt manager pair(char *addr)
SEER char *addr: EEA¥IHY BT 18%F mac i,

iR [E]35 EH int 0: A¢I0; 3E 0: KK,
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BRIF R EY int bt manager pair(char *addr)
IheefER BOXIE R iR %, EEXTIRESIEIRYE gap [ElIAKEL gap bond state cb() FHf;
4.3.18 BUBHESXT
bR £5 R BY int bt manager unpair(char *addr)
SR char *addr: FEECEAXTHY BT i&& mac ik,
iR [E]35 BB int 0: BIh; 3F 0: KK,
IhgetEk BUEECYY, WMIRIGERTERRS, A AEBEEUERX; EXHRESIERE
gap [EIAK %K gap bond state cb() #I&f;
4.3.19 KENEmXig&EFIE
int bt manager get paired devices(btmg bt device t **dev list, int
bR F5 R BY *count)
SR
- btmg bt device t**dev list: 15[ btmg callback t 5 RERIEH;
- int *count! AT IREVZIRTK;
1R [E]15 B int 0: FXT; 3F 0: &K,
Ihgefak RENEEXIFIR, KEGTE, SHER

bt manager free paired devices(btmg bt device t *dev list, int
count) B dev list, BEHRREFEMF;

4.3.20 BHBEEXNTIRINAZF

int bt manager free paired devices(btmg bt device t *dev list, int

bR £5 [ BY count)

SR
- btmg bt device t *dev list: $§A btmg callback t £EHASEEIRE
t;
- int count: BEXIZENE;

iR [E]35EER int 0: B¢Zh; 3F 0: KK,

IhaeEIR BETF#H bt manager get paired devices() API FREXEEZF & &I E R

BENRE, BRAEHE;
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4.3.21 FRERZAHIE ZHRTS

RIERREY btmg adapter state t bt manager get adapter state(void)
SHAA 7;
iR [a]i5ER btmg adapter state t EREFRE;

Theefm REVEF AR

4.3.22 FRERZHIE 5F 2 FR

BRIF R B int bt manager get adapter name(char *name)

S5 char *name: BFREFEF RIS,
iR [B]354EH int 0: pkZ0; 3E 0: KK,
IheEEAR SRENASHIE TG H/ BN,

4.3.23 K EARMIZ ST R R

RIERREY int bt manager set adapter name(const char *name)
S ER char *name: BFIRER BT ##f, FREKEAREETL 248, BNSWKE
i ;

iR [B]354EH int 0: A3 JF 0: KK,
IheefEiR KB A IE IR &R,

4.3.24 FRENZASHEEEF mac it

RIERREY int bt manager get adapter address(char *addr)

SRR char *addr: BT REFAMBE TGS, TRIA/NMEFIZERN 18;
iR [E]35 BB int 0: BZh; 3E 0: &KIK;

TheeHR FRENAS 3th 14 OF 12 S5 ik

4.3.25 BEERAERE
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BRIF R EY int bt manager connect(const char *addr)
SR const char *addr: I5E & B2 EZAE I &ML
1R[B]35i B int 0: JAMKIL; 3F 0: WAKK;
ThaesR % oh@ A EE,;
- Al SPP Profile #1 GATT Profile AMERIZIZEEE;

- IREERRSIEES R R EAI, thin:

bt a2dp source connection state cb.

bt a2dp sink connection state cb;

4.3.26 ETHERMF

bR F5 R BY int bt manager disconnect(const char *addr)
SR const char *addr: {5 & ZWFRIIEFI& &ML
iR [a]35% ER int 0: AZH; 3F 0: KK
IhaeHR B oh B R SR,

- Bl SPP Profile #1 GATT Profile RfEAZE &R,
- I EERINSIE RS [EF R EH BT, Lol
bt a2dp_sourcerconnection state cb.
bt a2dp sink connection state cb;

4.3.27 FIUFXimIgEEEIER

ERIERRE bool bt manager deévice is connected(const char *addr)
SR const char *addr: FEH|¥TRVIE I & ML
iR [E]35 B bool true: B1%#; bool false: Ki&E#E;
ThaesaR BT IR B B B IRA MG EFEEREXR,;
4.3.28 BIREFILE
RERRE int bt manager remove device(const char *addr)
S ¥ EE const char *addr: EEZIRAVIEFI&E ML ;
iR [E]35 BB int 0: pI0; 3F 0: KK,
ThaesR BIREERTFNESIRE, BRERIIRER;
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4.3.29 1g& Page Timeout
RIERREY int bt manager set page timeout(int slots)
SEB int slots: —4 slots 9 0.625ms, AiZEH timeout = slots * 0.625;
iR [E]35EER int 0: AZh; 3F 0: KK;
IhREFEIR 1R E page timeout, BPIEIFHEEEIE IR AFERYEYE],
4.3.30 & & Link Supervision Timeout

int bt manager set link supervision timeout(const char *addr, int

BRI EUREY slots)

SRR
- const char *addr: FEIREH B EEZINIZHE mac il
- int slots: —4* slots 4 0.625ms, FELIEER timeout = slots *
0.625;

iR [B]i5 A int 0: B¢Zh; 3k 0: KK,

Ihgefak

- 1 E Supervision BASAYE];

- Supervision Timeout {Ef: FWmgF ¥ FABVEERTEYE], ACL EZEWNALYN
EZ K ESEE R LB

-WMRERE, —RESGENEZ EHNNMRLZE, ARSEN, FitbERE
ZLBRERE X,

- Blan: REELELE—AETEMH, NEMSEFSHENEXAE, AR
Al gExd —ER BTl A BN BT FF RV SR, SNRIKE T Supervision Timeout
79 1000ms, BRAMEFSFEHIE 1000ms /5, NAEMA UKEIRF NS4
To

4.4 Bluez Agent

bluez X% agent(fLiE) RELMERY, EIHIEFRIRZEHH agent KT, RIEREF
ERENARXERERTN;
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4.4.1 [EIREAKER

typedef struct {
bt agent request pincode agent request pincode;
bt agent display pincode agent display pincode;
bt agent request passkey agent request passkey;
bt agent display passkey agent display passkey;
bt agent request confirm passkey agent requestconfirm passkey;
bt agent request authorize agent request authorize;
bt agent authorize service agent authorize service;
} btmg agent callback t;

e agent request pincode: YE|XTi%HI&HF pincode WiEK, FEERLIFF[EILE pincode, [@]
EABN 1~16 MFRNFRHR, AUERFERF,;

e agent display pincode: /% pincode LU#1THHIIE;

e agent request passkey: XinHERINWIEETH, FEEBE—1 1~999999 ZEIHEIE;

e agent display passkey: £/~ passkey LUH{TE IR,

e agent request confirm passkey: FEMRINEIEA GEHITHH I, FEBE—THEE,;

e agent request authorize: EEXIAENTIHMEIHER, BNEMA just-works B3t

e agent authorize service: FEINE—MEREHERSEK,

4.4.2 Agent API

4.4.2.1 i&&io_capability

int bt manager agent set io capability(btmg io capability t

RERE io_cap);
S35 BB btmg io capability tio cap: HA. HHEES, FINBRAKIBEHET,

iR )35 BB int 0: BT, 3F 0: LI,
ThaeksiR REARMIEIGENRAN. BHEES;

4.4.2.2 X%i%X Pincode

BRI ¥4 R B int bt manager agent send pincode(void *handle, char *pincode);
=

- handle: [E[EREGREIR handle;

- pincode: pincode REN 1~16 NERHNFERR, A UERFHETF,
1R [B]354EH int 0: BI7; 3F 0: KK,
INgEEIR [B1£ Pincode ZASIHIEE;
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4.4.2.3 XKix% passkey

int bt manager agent send passkey(void *handle, unsigned int
KRR Y passkey);

2405 EH

W | &

- handle: [ElFR#GR[EIRY handle;

- passkey: passkey RBE—1 1~999999 2z aEAIEK(E;
IR [E]35BE int 0: ATH; 3F 0: KK,
IhRE SR B2 passkey A3 IHI&E;

4.4.2.4 Rix=[EE

ERIERRE int bt manager agent pair send empty response(void *handle);
S¥5 A handle: [BIAX%RERY handle;

IR[E15EER int 0: AZH; 3F 0: KK,

ThaesaR RIE—NTHBLENIRILE;

4.4.2.5 RZEEMEEIR

int bt manager agent send pair error(void *handle,

BRI ¥4 R B btmg pair request error t e, const char *err msg);
=

- handle: [EFREHGREIA handle;
-eEEIREE
-err msqg: HIREE, BEE NULL,
iR [E]35 BE int 0: A%H; 3F 0: KM,
IhgetEIR [B] 2 B Xt EE IR A XT IRIR &

4.5 A2DP Sink

£ A2DP Sink BIIGE—HR 2 A2DP Source & &Fi%E#E, A2DP Source & KIES ML
A2DP Sink &FEMEX; BAPER A2DP Sink, REEFEE A2DP Sink IhgE, XF/14ME
yEEIETS

A2DP Sink HYIERE. B @ R EREANE A AT R .
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4.5.1 [EIREAKER

typedef struct btmg a2dp sink callback t {
bt a2dp sink connection state cb a2dp sink connection state cb;
bt a2dp sink audio state cb a2dp sink audio state cb;
bt a2dp sink stream cb a2dp sink stream cb;

} btmg a2dp sink callback t;

e a2dp sink connection state cb: A2DP Sink ZEZEIRSHIEIR;
e a2dp sink audio state cb: A2DP Sink E4WIRASENE, EiINER AVRCP MEMRE;
e a2dp sink stream cb: SEIERIEIE, &9 AR HEERESS audio stream;

4.5.2 [EIERZRNSIN

4.5.2.1 btmg a2dp_sink connection_state _t

btmg a2dp sink connection state t ¥ T A2DPSink BEIZIRE, i 3 [l K 21
a2dp sink connection state cb() BIEhHREIEZDIRT,

typedef enum {
BTMG_A2DP_SINK DISEONNECTED,
BTMG_A2DP SINK CONNECTING,
BTMG_A2DP_SINK CONNECTED;
BTMG_A2DP_SINK DISCONNECTING,
BTMG_A2DP_SINK CONNECT FAILED,
BTMG_A2DP_SINK DISCONNEC FATLED,

} btmg a2dp sink connection state t;

4.5.2.2 btmg a2dp_sink_ audio_state t

btmg a2dp sink audio state t #E T A2DP Sink FISURBEBORE, &3 F M A EIHE X
#4 a2dp sink audio state cb() REIZFMEBRS. HF A2DP Sink FIKSKEER
&= AVDTP #hi¥, BAFNEFHUREEEUELREEERSEFERMNER, ALtiE
a2dp sink audio_state cb() REIEMBERRSEKEFNMREELDEREEREERFELMRS
SR ERSHRI B . MAHEMEE a2dp sink audio state cb() REISMEBORS, 1B
BET AVRCP #i¥#J avrcp play state cb() [EliERiER, FREXEDBSAIEZSBHORTS

typedef enum {
BTMG_A2DP_SINK AUDIO SUSPENDED,
BTMG_A2DP_SINK_AUDIO STOPPED,
BTMG_A2DP_SINK AUDIO STARTED,

} btmg a2dp sink audio state t;
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4.6 AVRCP CT

AVRCP CT —f%5 A2DP Sink —#ft&afEMAa;

4.6.1 [EIREAKER

btmg avrcp callback t Z#&FIET AVRCP H[E]A;

typedef struct btmg avrcp callback t {
bt avrcp play state cb avrcp play state cb;
bt avrcp track changed cb avrcp track changed cb;
bt avrcp play position cb avrcp play position cb;
bt avrcp audio volume cb avrcp audio volume cb;

} btmg avrcp callback t;

e avrcp play state cb: EHURESHIEIHE;

e avrcp track changed cb: 3ER(EEHIEIHE;

e avrcp play position cb: EBGHEMEIE, JEHREHEE RERIEE;
e avrcp audio volume cb: EHRZEHEIAE;

4.6.2 [EIERZRISEL

4.6.2.1 btmg avrcp play state t

btmg avrcp play state t'#IE 7 EF AVRCP MR EIRZ 5B RO, BT FARIE]E R L
avrcp play state cb() BPEHREIEHHHEKIRS. HBELER a2dp sink audio state cb() iR[E
BIBBORES, SEEFEHNLEY; 7 BEEREIEZNEMRS.

typedef enum {
BTMG_AVRCP_PLAYSTATE_STOPPED,
BTMG_AVRCP_PLAYSTATE PLAYING,
BTMG_AVRCP_PLAYSTATE PAUSED,
BTMG_AVRCP_PLAYSTATE_FWD_SEEK,
BTMG_AVRCP_PLAYSTATE_REV_SEEK,
BTMG_AVRCP_ PLAYSTATE_FORWARD,
BTMG_AVRCP_PLAYSTATE BACKWARD,
BTMG_AVRCP_PLAYSTATE ERROR,

} btmg avrcp play state t;

o BTMG AVRCP PLAYSTATE STOPPED: {Z1H&/K;
BTMG_AVRCP PLAYSTATE PLAYING: FFU&#EH;
BTMG_AVRCP PLAYSTATE PAUSED: E{S#EM;
BTMG_AVRCP PLAYSTATE FWD SEEK: i##;
o BTMG AVRCP PLAYSTATE REV SEEK: f&5&;
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e BTMG AVRCP PLAYSTATE FORWARD: T—f#;
e BTMG AVRCP PLAYSTATE BACKWARD: _—gh;
e BTMG AVRCP PLAYSTATE ERROR: $&iZR%;

4.6.2.2 btmg track_info_t

btmg track info t ME 7 EF S REMYIRIXEET avrep track changed cb [EF#ZEOR

EREA:EEY ST

o]

typedef struct btmg track info t {
char title[512];
char artist[256];
char album[256];
char track num[64];
char num tracks[64];
char genre[256];
char duration[256];
} btmg_track info t;

title: BRERBRMEEI]IT, —ARATEBR, WRETAES, W title AFEARE;
artist: HREREIEE;

album: BREREYEIERTE;

track num: HFIEHFNUTERYIRNIAES;

num_tracks: SHEBIIRIRIG

genre: FRIEE,

duration: FREHFEMSETK;

4.6.3 AVRCP #r%&

typedef enum {
BTMG_AVRCP_PLAY,
BTMG_AVRCP_PAUSE,
BTMG_AVRCP_STOP,
BTMG_AVRCP_FASTFORWARD,
BTMG_AVRCP_REWIND,
BTMG_AVRCP_FORWARD,
BTMG_AVRCP_BACKWARD,
BTMG_AVRCP_VOL_UP,
BTMG_AVRCP_VOL DOWN,

} btmg avrcp command t;

btmg avrcp command t #ET API bt manager avrcp command() B L& i%B AVRCP

ANAN .
R,
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e BTMG AVRCP PAUSE: E{HE;

e BTMG_AVRCP _STOP: {ZIL3EK;

e BTMG AVRCP FASTFORWARD: {#i#;
e BTMG AVRCP REWIND: /5ig;

e BTMG AVRCP FORWARD: T—Hf;

e BTMG AVRCP BACKWARD: _t—g#;

e BTMG _AVRCP VOL UP: HAEEE;

e BTMG AVRCP VOL DOWN: RERZE;

4.6.4 AVRCP CT API

4.6.4.1 X%)iX AVRCP &%

int bt manager avrcp command(char *addr,
RIERRE btmg avrcp command t command);
=

- addr! XiRig&ER mac HIE;

- btmg avrcp. command t command: FELIXH
IR[E135EER int 0: ZXp; 3F 0: RIERIK;
Ihgetak Kixmn<1EHl A2DP Source & &HIIER;

AN .
F'P?,

4.7 A2DP Source

4.7.1 [ElIEEREL

Bai A2DP Source REEIZRESHIEIHE;

typedef struct btmg a2dp source callback t {
bt a2dp source connection state cb a2dp source connection state cb;
} btmg a2dp source callback t;
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4.7.2 [EIRRENESER

4.7.2.1 btmg a2dp_source_connection_state t

typedef enum {
BTMG_A2DP_SOURCE _DISCONNECTED,
BTMG _A2DP_SOURCE_CONNECTING,
BTMG_A2DP SOURCE CONNECTED,
BTMG_A2DP_SOURCE_DISCONNECTING,
BTMG_A2DP_SOURCE_CONNECT FAILED,
BTMG_A2DP_SOURCE DISCONNEC FAILED,

} btmg a2dp source connection state t;

4.7.3 A2DP Source API

A2DP Source API JARIRFEWNT:

bt manager a2dp src init();

bt manager a2dp src stream start();
bt manager a2dp src stream send();
bt manager a2dp.src stream stop();

Al

bt manager a2dp src deinit();

4.7.3.1 #Ek

RIERREY int bt manager a2dp src init(uintl6 tchannels, uintl6 t sampling)
=

fﬁzjt

- uint16_t channels: E4liE, $£HEE or WA
-uint16 t sampling: BAFREE;
1R [B]35t AR int 0: A%H; 3F 0: KK,

Thaesid

)

- A2DP Source #J#41¢, btmanager RIPIRIBENIBEFFRIFRE B
TR, - IBRESHE “BEBERERE” fl “RESIMEIE” 25, -

BEEAZENSMBHSHMVNACHNSHEE—N, TNEERVBHKEBRE
FAIAABN B S SRS,

4.7.3.2 Bohi&mN
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BRIF R EY int bt manager a2dp src stream start(uint32 t len);
SR uint32_tlen: btmanager REPERE NIEF MR EIEKE; BiIUSE
79 4096;
IR [E]i5 B int 0: FI7; 3F 0: KK,
IhREEIR BRI
4.7.3.3 ERiXEINIE
BRIE B BY int bt manager a2dp src stream send(char *data, int len);
SR
- char *data : EAIEEIE;
-len: #R k%4 btmanager BEIEKE, BiNS
bt manager a2dp src stream start() F8 len RIF—;
iR [B]35 BB int 0: pIh; 3F 0: KK
Ihaetdir N7 /& 3% B AT EUR LA TE oF thidA% 5
4.7.3.4 FIRBEERIELHIE
RIERREY bool bt manager a2dp sr¢ 'is stream_start(void)
SR 7;
IR [3]35 BH bool true: & FK1XIRA; bool false: RUAFRIXRE;
Ihaetdir FIEREFIES AT RIEZRES;
4.7.3.5 (FLLEM
RIERREY int bt manager a2dp src_stream_ stop(bool drop)
S5 bool drop: true: EREFXHIE, 1LZIZFLL; false: FEEFEXEIEEFET
ZZLE;
iR [B]35 BB int 0: BI0; 3F 0: KK
IhaetdEiR {FIEREBBIRLLE, FIEERG

4.7.3.6 R¥KEE
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BRIF R EY int bt manager a2dp src deinit(void);
S¥IREH x;

iR [E]35EER int 0: AZh; 3F 0: 5KIK;

Ihgefak #1841k, 5 bt manager a2dp src init #;

4.8 AVRCP TG

4.8.1 EFEHK

[ElERE LMK btmg avrep callback t, ¥ AVRCP CT ZTHIEIE R :
e bt avrcp play state cb avrcp play state cb;

YeZEl A2DP Sink i AVRCP CT W=l <HIENAE,;

e bt avrcp audio volume cb avrcp audio volume cb;

BFENZNERE, —BRATENEE;

4.8.2 [EIERERIZI

# I AVRCP CT EWHIEIERBNSEL;

4.8.3 AVRCP TG API

4.8.3.1 igE A2DP g&EE

BRIEUREY int bt manager a2dp set vol(int vol value)
SE5EA int vol value: IKENZEAX/), SEEKXIE 0~100;
1R [o]35t AR int 0: AX%H; 3F 0: R

ThaesaR %8 A2DP B ERNTER/:

- 1&&1E7 A2dp Source: AALZEOLIAZRERSE KR/,

- Ig&1EA A2dp Sink: MIRWIHREFFFHITATENSTE, AJLUFRLE

FENK/;
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4.8.3.2 3REX A2DP & EE

RIERREY int bt manager a2dp get vol(void)
SRR 7;

iR [B]35 BA int: REWFEKR/N;

TheEHR FREXH I A2DP EF B RNEER/,;

4.8.3.3 REBEHIRE

ERIERREY void bt manager set avrcp status(int status);
SR status: HEIATREBRE

IR [E]35BH int: FEHNBTEKD;

Ihaetdid FRENHFI A2DP B ERHNEEKRD;

4.9 HFP HF

4.9.1 [CliFEEKER

typedef struct/btmg hfp callback t {
bt hfp hf /connection state cb hfp hf /connection state cb;
bt hfp_hfl/event cb hfp_hf event cb;

} btmg_hfp_callback t;

4.9.1.1 bt _hip bhf cennection_state_cb

ERDRSEA
typedef void (*bt_hfp hf connection state cb)(const char *bd addr,
BRIF R EY btmg hfp hf connection state t state);
SRR
- char *bd addr: XJimi&&L;
- btmg hfp hf connection state t state: EREIEZFRES;
ThaesR BIEhR[E] 5 X1 imig e hip AUEERE;
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=

4.9.1.2 bt _hfp hf event _cb

BB FEFRE

typedef void (*bt_hfp hf event cb)(btmg hfp even t event, char
BRI#Y R B *data);

- btmg hfp even t event: XJimiR[EIAISEHEE;
- char *data: REIEHHIEIE,
TheEHEIR BPETIR[E] 533 iR & R B E 4,

4.9.2 [EFRENESER

4.9.2.1 btmg hfp hf connection_state t

typedef enum {
BTMG_HFP_HF DISCONNECTED,
BTMG_HFP_HF CONNECTING,
BTMG_HFP_HF_CONNECTED,
BTMG_HFP_HF DISCONNECTING,
BTMG_HFP_HF CONNECT FAILED,
BTMG_HFP_HF. DISCONNEC FAILED,

} btmg hfp hf connection state t;

4.9.2.2 btmg hfp even_t

E LS

typedef enum {
BTMG_HFP_CONNECT,
BTMG_HFP_CONNECT LOST,
BTMG HFP_CIND = 11, /* Indicator string from AG */
BTMG_HFP CIEV, /* Indicator status from AG */
BTMG_HFP_RING, /* RING alert from AG */
BTMG_HFP_CLIP, /* Calling subscriber information from AG */
BTMG_HFP BSIR, /* In band ring tone setting */
BTMG _HFP_BVRA, /* Voice recognition activation/deactivation */
BTMG_HFP _CCWA, /* Call waiting notification */
BTMG_HFP_CHLD, /* Call hold and multi party service in AG */
BTMG_HFP_VGM, /* MIC volume setting */
BTMG_HFP_VGS, /* Speaker volume setting */
BTMG_HFP BINP, /* Input data response from AG */
BTMG_HFP_BTRH, /* CCAP incoming call hold */
BTMG_HFP_CNUM, /* Subscriber number */
BTMG_HFP_COPS, /* Operator selection info from AG */
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BTMG_HFP_CMEE, /* Enhanced error result from AG */
BTMG_HFP_CLCC, /* Current active call list info */
BTMG_HFP_UNAT, /* AT command response fro AG which is not specified in HFP or HSP */
BTMG_HFP_OK, /* OK response */
BTMG_HFP_ERROR, /* ERROR response */
BTMG_HFP_BCS /* Codec selection from AG */
} btmg hfp even t;

4.9.3 HFP HF API

4.9.3.1 #ZIREEIE

RIERREY int bt manager hfp hf send at ata(void);
SRR x5
IR [B]15 A int 0: F¢2; 3F 0: K
Ihaetdir FapiEIfERIE;
4.9.3.2 {EiES#ERTERIE
ERIERREY intbt manager hfp hf send at _chup(void)
SRR 7;
iR [E]35EER int 0: F21; 3F 0: KK
Ihaetdid F ohiEHE e TS
4.9.3.3 EESE%S
ERIERRE int bt manager hfp hf send at atd(char *number)
SRR char *number: (EEKITHBIESH
iR [E]35 EB int 0: BIh; 3F 0: KK,
ThaehaR IBEBIESIHRS
4.9.3.4
ERIERRE int bt manager hfp hf send at bldn(void)
SR x;
1R [B]35E AR int 0: AXZH; 3F 0: R

WA © BSEERERHERAE. RE—TF

56



@LWIMIER
’ MXHEER: WE

BRIF R EY int bt manager hfp hf send at bldn(void)
Iheetak EifEE—MBIER S,

4.9.3.5 EHISHERE

ERIERRE int bt manager hfp hf send at btrh(bool query, uint32_t val)
=

- bool query: true: FIFRKE, FNFLRE “AT+BTRHS; false: IRERK
&, FMTAE “AT+BTRH=x";
-uint32 tval: ZEHERSTRESHET B,
- val {Bi5%EA:
0: Put Incoming call on hold, {R¥FXHE;
1: Accept a held incoming call, ¥ZR¥RE;
2: Reject a held incoming call, {E483KE;
iR [5]35 BE int 0: B%Zh; 3E 0: KIK;
IngeRER EBSHREBIEVKE;

4.9.3.6 %ITHMN

BRIF R B int bt_hfp hf send at vts(char code)
SR char code: #¥5;

iR [E]35 BB int 0: B0, 3F 0: KK

IngerER WRITPW, RiE ATHVTS="9HSH";

4.9.3.7 HF MkESIMEE

BRI¥ R EY int bt manager hfp hf send at bcc(void)
S¥REA 7x;

iR )35 BB int 0: BIh; 3F 0: KK

Ihaet&EiR KX AT @< AT+BCC %4 AG, REEMmMFIDIERE,

4.9.3.8 FHAHH S
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BRIF R EY int bt manager hfp hf send at cnum(void)
S¥IREH T
iR [E]35EER int 0: AZh; 3F 0: 5KIK;
Iheet&EiR RENAN S, A= 558:3 EE R ERE]
4.9.3.9 HEREERADH
RERRE int bt manager hfp hf send at vgs(uint32_t volume)
S ¥ EE uint32 t volume: FE2X/), BfE 0~15;
iR [B]35 BB int 0: pI0; 3F 0: KK,
Ihaetdir HEhFiRZESRITERN,;

4.9.3.10 ERNFEAD

RIERREY int bt manager hfp hf send at vgm(uint32 tvolume)
SEKRER uint32 t velume: ZH£A/N, BE 0~15;

iR [E]35EER int 0«B%2; 3k 0: K,

ThaeHR HRFNiRZERXNEFEKRN;

4.9.3.11 ERZBEWE AT <

RIERREY int bt manager _hfp hf send at cmd(char *cmd)

SEKER char *cmd: A< FFE;

iz [O]35EER int 0: F¢Z; 3F 0: K,

TheeHR AR LURIELFME B SR EN AT 659, SR BNZE

“AT+XXX” B9 ;
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4.10 SPP Client

4.10.1 [EIHREAKER

typedef struct btmg spp client callback t {
bt spp client connection state cb spp client connection state cb;
bt spp client recvdata cb spp client recvdata cb;

} btmg spp client callback t;

4.10.1.1 spp_client_connection_state cb

typedef void (*bt spp client connection state cb)(const char
ERIERRE *bd_addr, btmg spp client connection state t state);
SRR

- const char *bd_addr: XJ#mi&&EH mac HE;

- btmg spp client connection_state itstate: EZHVRE;
Ihaetdid BIEIR Bl 5 Ximig & i R

4.10.1.2 spp_client_recvdata.cb

BEUWEERNRE
typedef void (*bt_spp client recvdata cb)(const char *bd addr,
RIERREY char *data, int«data len);
S ER
- const char *bd_addr: XFIRI&ER mac Hidt;
- char *data: #{iEigst;
- int data len : ¥IBEKE;
TheesR BOEHR B i 18 8 & X1 SRAVELHE

4.10.2 [ElAKREHSE
4.10.2.1 btmg spp_client_connection_state t
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typedef enum {
BTMG_SPP CLIENT DISCONNECTED,
BTMG_SPP_CLIENT CONNECTING,
BTMG_SPP CLIENT CONNECTED,
BTMG_SPP_CLIENT DISCONNECTING,
BTMG SPP_CLIENT CONNECT FAILED,
BTMG SPP_CLIENT DISCONNEC FAILED,

} btmg spp client connection state t;

4.10.3 SPP Client API

4.10.3.1 EESE

ERIERRE int bt manager spp client connect(const char *dst)

SR ER const char *dst: #EEEEILER mac it

IR [E]35EER int 0: F¢2; 3F 0: KK

IhaesaR E#E SPP Server &%, AR, NREMGERE—AERE, FELET

bt_manager pair() EextEHEIERLIHEOZEE,;

4.10.3.2 XRix¥E

RIERREY int bt manager spp client send(char *data, uint32 t len)
SRR
- char *data: #iESE,;
- uint32 tlen: RIXFIFIEKE;
iR [B]35 A int 0: AIH; 3F 0:K0;
TheEHEIR RIEEIRLE RIS 5

4.10.3.3 HiFigE

BRIF R B int bt manager spp client disconnect(const char *dst)
S ¥ EE const char *dst: 8EMFFIEZEIEEH mac Hiik;

iR )35 BB int 0: pI0; 3F 0: KK,

ThaesR B 5 3t i iR SR,
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4.11 SPP Server

4.11.1 [EIHEAKER

typedef struct btmg spp server callback t {
bt spp server connection state cb spp server connection state cb;
bt spp server accept cb spp server accept cb;

} btmg spp server callback t;

4.11.1.1 spp_server_connection_state cb

typedef void (*bt spp server connection state cb)(const char
ERIERRE *bd_addr, btmg spp server connection state t state);
SHPA

- const char *bd_addr: XJ#mi&&EH mac HE;
- btmg spp server connection statelt state: EZEHVRE;
ThaEsERED BhR[E] 5 X1 ifiS &E IR

4.11.1.2 spp_server_accept cb

BEUWEERNRE
typedef void (*bt _spp server accept cb)(const char *bd addr, char
bR 5 R BY *data, int dataslen);
SHEA

- const char *bd_addr: XFIRI&ER mac Hidt;
- char *data: #IEIEH;
- int data len : ¥IBEKE;

IhaEFRED R BN i 1% 8 & IR T SRAVEE

4.11.2 [ENFREHISEL

4.11.2.1 btmg spp_server _connection state t
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typedef enum {

BTMG_SPP_SERVER DISCONNECTED,
BTMG_SPP_SERVER CONNECTING,
BTMG_SPP SERVER CONNECTED,
BTMG_SPP_SERVER DISCONNECTING,
BTMG SPP_SERVER CONNECT FAILED,
BTMG SPP_SERVER DISCONNEC FAILED,
} btmg spp server connection state t;

4.11.3 SPP Server API

4.11.3.1 FIREMR

BRI #Y R B int bt manager spp service accept(void)
SR 7

iR []35 BF int 0: AZH; 3E 0: KK,

ThagtR #4atk SPP Server H &SI Client i&%;

4.11.3.2 Rix#HIE

ERIERRE int bt manager spp service send(char *data, uint32 t len)
SRR
- char *data: #UEfEt;
- uint32 tlen: HIBEKE;
IR [E]35RH int 0: BXZh; 3F 0: KJK;
ThaesR RIRBIREITIHIE

4.11.3.3 ERFEE

BRI#Y R B int bt manager spp service disconnect(const char *dst);
SR const char *dst: 5EMFEZIEEL mac Hit;

iR [E]15ER int 0: A¥ZH; 3E 0: &I,

Ihaet#iR W FF 5 Xt i i S

4.12 B%5

XTRHEET API B9ER, BR5 7 EATRN, HAFRSE, ABREIENT:
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package/allwinner/wireless/btmanager4.0/demo

F— bt cmd.c APIEERME
— bt _cmd.h

— bt_test.c mainAO

L Makefile ##iEMakefile

SBETFANRARME: (AIS%F bt test.c:: bt init)

V@A bt manager preinit, Fi#lal, EITHREIRFERA—R.

JEF bt_manager enable profile, REAREMEAH profile.

157t btmg callback t £Z5#&, ENEER L,

JEM bt manager init, BEF#iEK.

R btmg dev list new, BIEERHIEETIR

VA bt manager enable, FTFIEZF,

JEHE bt manager set adapter name, I&BEFZFR,

JAH bt manager agent set io capability, I®& io capability 8817,
A bt manager set scan mode, &RE&XMET,

Lo N e W=
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1 SRS

5.1.1 btmg le addr type t

IR ERHESRE
typedef enum {
BTMG_LE PUBLIC_ ADDRESS = 0x00,
BTMG_LE RANDOM ADDRESS = 0x01,

BTMG_LE PUBLIC ADDRESS ID = 0x02,
BTMG _LE RANDOM ADDRESS ID = 0x03,
} btmg le addr type t;

BLE i§& 0] LUMERMFHIERIMNE: Public Device Address #1 Random Device Address.

e BTMG LE PUBLIG'ADDRESS

Public Device Address: BR/EDR R {#ER ziiut, —AREEMR I[EEE WX,

e BTMG LE RANDOM ADDRESS

Random Device Address 1RiIEZ 24X 57 Static Device Address # Private Device Ad-
dress;

1.Static Device Addres

BFGE F BN AR, —RREF—LEBER;

2.Private Device Address

Private Device Address X%/ Non-resolvable Private Address #1 Resolvable Private
Address, TEXJIEFEEMNE;

ii. Non-resolvable Private Address

e B X, FAfEfE Private Address, @I EREHA ALt —EENEREX;
SEHBIERTRE T_GAP(private_addr _int) , ZER 15 77F;
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ii. Resolvable Private Address

BEENEH + MENAR: —DEENHA—FRE identity resolving key (IRK) BIZ(RE
B, FEIttREEWIBAEMER IRK BUiKEFME, LU IESRAIGEHBMEE, EMEIEINE
15 7354,

e BTMG LE PUBLIC ADDRESS ID

XEMULRIHR, BFIRANg&EMUL, NRIEFNZHF public address, M public address
Al LERXMEEBY indentify address, 7EBCXHEIZHREER;

e BTMG LE RANDOM ADDRESS ID

WRi&FFR Static Device Addres, AL EIZ{EHN indentify address fE/8;

WR1%EFE A Resolvable Private Address, @i IRK iz EH9hILE, Z 2 indentify ad-
dress;

5.2 GATT Server

5.2.1 BRABIELSM
5.2.1.1 adv_channel

[ H&EE

#define BTMG_LE ADV_CHANNEL NONE 0x00

#define BTMG_LE ADV_CHANNEL 37 0x01

#define BTMG LE ADV CHANNEL 38 (0x01 << 1)

#define BTMG LE ADV CHANNEL 39 (0x01 << 2)

#define BTMG LE ADV CHANNEL ALL (BTMG LE ADV CHANNEL NONE | BTMG LE ADV CHANNEL 37 |
BTMG_LE_ADV_CHANNEL 38 | BTMG_LE_ADV_CHANNEL 39)

5.2.1.2 btmg adv data_ t

[ HEEE

typedef struct {
uint8 t data[31];
uint8 t data len;
} btmg adv data t;
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5.2.1.3 btmg_scan_rsp data_t

RN AR

typedef struct {
uint8 t data[31];
uint8_t data_len;

} btmg scan rsp data t;

5.2.1.4 btmg le_advertising type_t

i s

typedef enum {
BTMG _LE ADV_IND = 0x00,
BTMG LE ADV DIRECT HIGH IND = 0x01,
BTMG _LE _ADV_SCAN IND = 0x02,
BTMG LE ADV_NONCONN IND = 0x03,
BTMG _LE ADV DIRECT LOW IND = 0x04,
BTMG _LE_ADV_TYPE MAX = 0x05,

} btmg le advertising type t;

BTMG_LE ADV IND: eL&EErRIFEMNIEER S, BRI HER,
BTMG LE ADV DIRECT HIGH IND: fi#EEMS L ThER %
BTMG LE ADV/SCAN IND: Rai&EZaEraEEm %

e BTMG LE ADV NONCONN.IND: mlEEMRHTHE R %

5.2.1.5 btmg le_advertising/filter policy_t

B ISR S B & S8HEEX;

typedef enum {
BTMG_LE PROCESS ALL REQ = 0x00,
BTMG LE PROCESS CONN REQ = 0x01,
BTMG LE PROCESS SCAN REQ = 0x02,
BTMG LE PROCESS WHITE LIST REQ = 0x03,
BTMG LE FILTER POLICY MAX = 0x04,
} btmg le advertising filter policy t;

BTMG _LE PROCESS ALL REQ: ZEEBRZEMG, AFEMEEEEMNAM,
BTMG LE PROCESS CONN REQ: AFEME&&EEE, BERAYBZ RIS,
BTMG_LE PROCESS SCAN REQ: AFEMI&EFAE, ERRTFARREPIISEERE;
BTMG LE PROCESS WHITE LIST REQ: RAYHARBHMIZERMMNERE;
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5.2.1.6 btmg le peer_addr _type_t

i BLE ig#&Ryithit 3R

typedef enum {
/*public device address(default) or public indentiy address*/
BTMG_LE PEER PUBLIC ADDRESS = 0x00,
/*random device address(default) or random indentiy address*/
BTMG LE PEER RANDOM ADDRESS = 0x01,

} btmg le peer addr type t;

5.2.1.7 btmg le_advertising parameters_t

typedef struct {

uintl6é_t min_interval;

uintl6é t max_interval;

btmg le advertising type t adv type;

btmg le addr type t own addr type;

btmg le peer addr type t peer addr type;

char peer addr[18];

uint8 t chan_map;

btmg le advertising filter_policy t filter;
} btmg le advertising parameters t;

e min interval: &/\“EiElRE, S #EEIFREE 20ms-10.24s, LA IFREYE] =min interval
*0.625 ms;

e max_interval: A &8I, LEALSEFREYE] =min_interval * 0.625 ms;

e adv type: [ #ERE, FIBAKIELEHNED,

e own addr type: ANIZHIFEE, FIERIUELEMET btmg le advertising type t;

e peer addr type: NWIm&&ERE, AXTERLIELMET btmg le addr type t;

e peer addr: XTImHRREFITEL;

e chan map: #5118,

o filter: IHEIIEMN, FIBABIBEMET btmg le advertising filter policy t;

5.2.1.8 gatt_char properties_t

chracteristic property

typedef enum {
BT GATT CHAR PROPERTY_ BROADCAST = 0x01,
BT GATT CHAR PROPERTY READ = 0x02,

BT GATT CHAR PROPERTY WRITE NO RESPONSE = 0x04,
BT GATT CHAR PROPERTY WRITE = 0x08,

BT GATT CHAR PROPERTY NOTIFY = 0x10,

BT GATT CHAR PROPERTY INDICATE = 0x20,

BT GATT CHAR PROPERTY AUTH SIGNED WRITE = 0x40
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l} gatt char properties t; J

e BT GATT CHAR PROPERTY BROADCAST: &I $&;

e BT GATT CHAR PROPERTY READ: Ai%;

o BT GATT CHAR PROPERTY WRITE NO RESPONSE: a]5BEEE;
e BT GATT CHAR PROPERTY WRITE: &5,

e BT GATT CHAR PROPERTY NOTIFY: %#5&4I;

e BT GATT CHAR PROPERTY INDICATE; i¥{&F;

o BT GATT CHAR PROPERTY AUTH SIGNED WRITE: Z#E%%;

5.2.1.9 gatt_desc_properties_t

Characteristic descriptor property

typedef enum {
BT GATT DESC PROPERTY_ BROADCAST = 0x01,
BT GATT DESC PROPERTY READ = 0x02,

BT GATT DESC_PROPERTY WRITE NO RESPONSE = 0x04,
BT GATT DESC PROPERTY WRITE = 0x08,

BT GATT DESC_PROPERTY NOTIFY = 0x10,

BT GATT DESC_PROPERTY INDICATE = 0x20,

BT GATT DESC_PROPERTY AUTHsSIGNED WRITE = 0x40

} gatt_desc_properties_t;

Characteristic descriptor 8 property &R, 155% £X chracteristic property;

5.2.1.10 gatt permissions t

GATT Attribute Permissions, 5&iHE M chracteristic property # Characteristic
descriptor property &/ N FEHS;

Attribute Permissions #RHZENBMNNIE, TEFUFHIEE:

o AMPR (Access Permission) : B&Ri%K. RE. #E,; RBL[HERIHNNRRBER
Fime S A LUREA/HE NEMHE;

o MEME (Encryption Permission) : B&N%E. FE;

o JAIERPR (Authentication Permission) : @EFREINIE. BFRINE; RSB E2[ERINESR
FRBEHREFPIHREIHRNENEENEEETELRL S MRITNYIEREE, EEE P n&E B
FIETZH, IRBBEFEASHRIMNIRRAEEERTELT SRR,

o ERAMPR (Authorization Permission) : BEEZERN. TERN; BINRREEHRE
MEZIREEENE P IR TIEN.

—ARBERRAT LU AR R. IR, IAEA R RAVA S o
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typedef enum {
BT _GATT_PERM_READ = 0x01,
BT GATT PERM WRITE = 0x02,
BT GATT PERM READ ENCYPT = 0x04,
BT _GATT PERM WRITE_ ENCRYPT = 0x08,
BT GATT PERM_ENCRYPT = 0x04 | 0x08,
BT GATT PERM READ AUTHEN = 0x10,
BT GATT PERM WRITE AUTHEN = 0x20,
BT GATT PERM AUTHEN = 0x10 | 0x20,
BT GATT PERM AUTHOR = 0x40,
BT _GATT PERM_NONE = 0x80

} gatt permissions t;

e BT GATT PERM READ : fJi¥;

e BT GATT PERM WRITE: AF;

e BT GATT PERM READ ENCYPT: EEZENE;

e BT GATT PERM WRITE ENCRYPT: SEHEENE;
e BT GATT PERM ENCRYPT: G#HEEME;

e BT GATT PERM READ AUTHEN: i#EEINILE;
e BT GATT PERM WRITE AUTHEN: EEZZIAIL;
e BT GATT PERM AUTHEN: 5 EZEIAIL;

e BT GATT PERM AUTHOR: iARIEERN;

e BT GATT PERM NONE: &HI&ENR;

5.2.1.11 gattatir res code t

Response &g

typedef enum {

BT GATT SUCCESS = 0x00,
BT GATT ERROR INVALID HANDLE = 0x01, /*Invalid Handle*/
BT GATT ERROR.READ NOT PERMITTED = 0x02, /*Read not Permitted*/
BT GATT ERROR WRITE NOT PERMITTED = 0x03, /*Writed Not Permitted*/
BT GATT ERROR INVALIDUPDU = 0x04, /*Invalid PDU*/
BT GATT ERROR AUTHENTICATION = 0x05, /*Insufficient Authentication*/
BT GATT ERROR REQUEST NOT SUPPORTED = 0x06, /*Request Not Supported*/
BT GATT ERROR INVALID OFFSET = 0x07, /*Invalid Offset*/
BT GATT ERROR AUTHORIZATION = 0x08, /*Insufficient Authorization*/
BT GATT ERROR PREPARE QUEUE FULL = 0x09, /*Prepare Queue Full*/
BT _GATT ERROR_ATTRIBUTE_NOT FOUND = OxBA, /*Attribute Not Found*/
BT _GATT ERROR_ATTRIBUTE NOT LONG = 0x0B, /*Attribute Not Long*/
BT GATT ERROR INSUFFICIENT ENCRYPTION KEY SIZE = 0x0C, /*Insufficient Encryption Key
Size*/
BT GATT ERROR INVALID ATTRIBUTE VALUE LEN = 0x0D, /*Invalid Attribute Value Length*/
BT GATT ERROR UNLIKELY = Ox@E, /*Unlikely Error*/
BT GATT ERROR INSUFFICIENT ENCRYPTION = OxOF, /*Insufficient Encryption*/
BT GATT ERROR UNSUPPORTED GROUP TYPE = 0x10, /*Unsupported Group Type*/
BT GATT ERROR INSUFFICIENT RESOURCES = 0x11, /*Insufficient Resources*/
BT GATT ERROR DB OUT OF SYNC = 0x12, /*Database Out of Sync*/
BT GATT ERROR VALUE NOT ALLOWED = 0x13 /*Value Not Allowed*/
/*0x80-0x9F Application Error*/
/*0xEQ-0xFF Common Profile and Service Error Codes*/

| } gatt_attr_res_code_t;
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5.2.2 [ClFEERER

typedef struct {
/*gatt add ... callback*/
bt gatts add service cb gatts add svc cb;
bt gatts add char cb gatts add char cb;
bt gatts add desc cb gatts add desc cb;
/*gatt event callback*/
bt_gatts_connection_event_cb gatts_connection_event_cb;
/*gatt characteristic request callback*/
bt gatts char read req cb gatts char read req cb;
bt gatts char write req _cb gatts char write req cb;
bt gatts char notify req cb gatts char notify req cb;
/*gatt descriptor request callback*/
bt gatts desc read req cb gatts desc read req cb;
bt gatts desc write req cb gatts desc write req cb;
bt gatts send indication cb gatts send indication cb;
} btmg gatt server cb t;

e gatts add svc cb: 1EII— Service BIEIFEEREL;

e gatts add char cb: EIN— Characteristic BI[EIFEK;

e gatts add desc cb: #i1—~ Characteristic descriptor BI[EliE & k;

e gatts connection event cb: ZEZERSHIEIERLL;

e gatts char read req cb: Characteristic 5iEREEIER2%;

e gatts char write req ¢b: Characteristi G i&3K ] & %K ;

e gatts char notify req cb:.Charactéristi i@X1i&KBIEEERLL;

e gatts _desc read req cb: Charagteristic descriptor EiERKBIEIEEREL;
e gatts desc write req cb: Characteristic descriptor 5i&KaIEEEK L ;
e gatts send /indication cb: ZFEIEREUEIFIARIEIRER L,

5.2.3 [EERERRISEL

5.2.3.1 gatts_add_svc_msg_t

#HIN—1 service EIAREEEK

typedef struct {
int handle num;
int svc_handle;

} gatts add svc msg t;

e handle num: X% service fEEALZ D IPMEMFEHE, — handle E— 1 EMFKE
e svc_handle: RIHRIMTEHH Service HIEEs handle B,

— AR ENA R PR ENR S,
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5.2.3.2 gatts_add_char msg_t

1 I0— Characteristic [E]3E K %k

%

5

typedef struct {
char *uuid;
int char_handle;
} gatts add char msg t;

e uuid : EFMAY Characteristic B uuid;
e char handle: RRHMSEMA Characteristic 8 handle {&;

— AR TEENA R PR ENR S,

5.2.3.3 gatts_add _desc _ msg_t

#H0—- Characteristic descriptor [EliAE iS5

typedef struct {
int desc _handle;
} gatts add desc msg t;

e desc_handle: RAINTEREY Characteristic descriptor B handle 1&;

— AR TE B R B fE R BN AR

5.2.3.4 gatts_connection_event_t

gatt server EEEMHF

typedef enum {
BT _GATT_CONNECTION,
BT _GATT DISCONNECT,
} gatts connection event t;

— AR ENA R P ERENREE;

5.2.3.5 gatts_char read req_t

client IRIRIEKEIEREESEL

typedef struct {
unsigned int trans id;
int attr_handle;
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int offset;
bool is blob req;
} gatts char read req t;

trans_id: tHi¥ARRERE LR, BFIER requset Y id, FAF1EHs response;
attr handle: JE handle &;

offset: KEIEXENIR?E

is blob req: BEFAHIEIRE, client WHIT—RAFIRIEENAT LIS 2R 5%

5.2.3.6 gatt_char write req_t

client 515K [BEIAREESEL

typedef struct {
unsigned int trans id;
int attr_handle;
int offset;
char value[GATT MAX ATTR LEN];
int value len;
bool need rsp;
} gatt char write req t;

trans_id: WHiNARRERELR, BFIER requset B9 id, FAF1EHS response;

attr handle: JE!thandle &;

offset: HIERES

value[GATT MAX ATTR LENI: client %5 \#IERE, HF GATT MAX ATTR LEN
EX7 600;

value len: client in5 NBEIEKE;

need rsp: EARERE, WR client ifE write req FE[EIE, R write cmd RFE[T]
g;

5.2.3.7 gatts _desc read req_t

Characteristic descriptor Ei&XKEIAREESEK

typedef struct {

unsigned int trans id;
int attr _handle;
int offset;
bool is blob req;
} gatts desc read req t;

trans_id: WHi¥ARRERE LK, BFIER requset B9 id, FAF1EHS response;
attr handle: B4 handle {&;

offset: #IE(RT%;

is blob req: BEAIIEIRE, client WXF—RAEIEIRINA LD AR5/ ;

IR © HiB2EREROBIRAR. RE—INF 72



@LW/MIER
KRER: W

5.2.3.8 gatts_desc_write req_t

Characteristic descriptor 5i5X[EIER Sk

typedef struct {
unsigned int trans id;
int attr_handle;
int offset;
char value[GATT MAX ATTR LEN];
int value len;
bool need rsp;
} gatts desc write req t;

e trans id: WM IRAZRE LR, BFIER requset B9 id, FFIEH response;

e attr handle: % handle &,

o offset: ¥iE(RTE;

o value[GATT MAX ATTR LEN]: client 35 NEIBAE, Ht GATT MAX ATTR LEN
EXF 600;

e value len: client Im5 NHEIEEKE,;

e need rsp: BEEEME, MR client ixE write req BE[E|E, IR write cmd REE[]
g;

5.2.3.9 gatts _send indication _t

RixtEREWEIHIABEIE RS 2K

typedef struct/ {
} gatts_send_indication_t;

BeEZsHAT

5.2.4 BRSFEMBEXRIESHR
5.2.4.1 gatts_add svc_t

#i0— service K#{ (bt manager gatt server create service) HIES#{EHY

typedef struct {

char *uuid; /*128-bit service UUID*/
bool primary; /* If true, this GATT service is a primary service */
int number;

} gatts add svc t;

e uuid: service 89 UUID;

e primary: &R primary service;

e number: F/R1% service BEEEZZ /D NMEMFZBEEHEZ, — handle E—1MNEM%EB;
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5.2.4.2 gatts_add _char t

#IN— characteristic %X (bt manager gatt server add characteristic) BJSEEE

typedef struct {
char *uuid;
int properties;
int permissions;
int svc_handle;
} gatts add char_t;

uuid: Characteristic #J UUID;

properties: Characteristic BE14;

permissions: Characteristic FIXR;

svc_handle: Characteristic Z#fNB#x Service # handle;

5.2.4.3 gatts_add _desc_t

10— Characteristic descriptor &#{ (bt manager gattiserver add"descriptor) A9
SRR

typedef struct {
char *uuid;
int properties;
int permissions;
int svc_handle;
} gatts add desc t;

e uuid: Characteristic deseriptor By UUID;

properties:| Characteristic descriptor BIE;

permissions:  Characteristic.descriptor FIFXR;

svc_handle: Characteristic descriptor #iIB#x Service A9 handle, FE7E Charac-
teristic BY handle;

—A% descriptor FINEMD Characteristic [FEFLEX M Characteristic #i4;

5.2.4.4 gatts_star svc_t

Bah— service K#{ (bt manager gatt server start service) HIS¥EH

typedef struct {
int svc_handle;
} gatts star svc t;

e svc_handle: FEF5 service 89 handle;
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5.2.4.5 gatts_stop_svc_t

fZ1E—1 service K%k (bt manager gatt server stop service) BIESEREHE

typedef struct {
int svc_handle;
} gatts_stop_svc_t;

e svc_handle: FEZIE service 89 handle;

5.2.4.6 gatts_remove_svc_t

fiB&— service K%k (bt manager gatt server remove service) FYSHEH

typedef struct {
int svc_handle;
} gatts remove svc t;

e svc_handle: FEMIPF service 89 handle;

5.2.4.7 gatts_send read rsp t

service [B]E client £ {ERZL (bt manager gatt server send read response) BJE#K

et

typedef struct {
unsigned int trans id;
int status;
int attr_handle;
char *value;
int value len;
int auth _req;
} gatts send read rsp t;

e trans id: WM ARAERE L3R, BFIER requset B9 id, FAFIEH response;
e status: BIERPRTS, BN EERE,

e attr handle: client IHEFXABEIREY handle;

e value: [BISHUIBHVIEH,

e value len: EIEHIBEKE,;

e auth req: JAIEEK;
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5.2.4.8 gatts_write_rsp_t

service [B|£ client G#{EK %X (bt manager gatt server send write response) BI&%K
it
=

typedef struct {

unsigned int trans id;

int attr_handle;

gatt attr res code t state;
} gatts write rsp t;

e trans id: WHNIRRIERE LR, BFIER requset B9 id, FAF1EH response;
e attr handle: client IxEXHBE+rEMH handle;
o state: [E|E15iRIT;

5.2.4.9 gatts _notify data_ t

service &% client KX (bt manager gatt server send notify) BIS#hSEE

typedef struct {
int attr_handle;
char *value;
int value len;

} gatts notify datact;

e attr handle client i ERAB#r/EH handle;
e value: EIEEIEMIEEH;
e value len: EIERHIEKE,

5.2.4.10 gatts indication data_t

service 87 client %X (bt manager gatt server send indication) BJS#EE

typedef struct {
int attr _handle;
char *value;
int value len;
} gatts_indication_data_t;

e attr handle: client I#E XM BE+rEMH handle;
e value: EIE#IEMNIEEH;
e value len: EIENEHIEKE,;
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5.2.5 GATT Server API

5.2.5.1 GATT Server #1i4t

BRI¥ R EY int bt manager gatt server init(void)
SR 7x;

iR [E]35EER int 0: AZh; 3F 0: 5KIK;

IHRERS A gatt server #J1a1k;

5.2.5.2 GATT Server R#14

RERREY int bt manager gatt server deinit(void)
SR 7x;

iR [O]35 BB int 0: pI0; 3F 0: KK,

IheefER gatt server R#¥JA1L;

5.2.5.3 g EREHMAE

RIERREY int bt manager le set random address(void)

SRR T,
IR [E]35 B int 0: I, 3F 0: KK,
IheEEIAR BLE & &1& & AR ML,

5.2.5.4 igB[EBHEH

int
bt manager le set adv param(btmg le advertising parameters t
R Fh R EY *adv_param)

SR EA IBRIELEMWET btmg le advertising parameters t;

1R [B]35t AR int 0: AZh; 3F 0: KK,

TheEHEIR RE BN, W BMElR. TRENEE, IS, FAEESH
WiEA;
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5.2.5.5 RE[EBIE
RIERREY int bt manager le set adv_data(btmg adv data t *adv_data)
SRR DEBAIRENET btmg adv data t ;
IR [B]15 BA int 0: AZh; 3F 0: KK;
IheeRER B BBTSIEAS, 9 BLE &&&#. UUID %,
5.2.5.6 {EEEI1E
ERIERREY int bt manager le enable adv(bool enable)
SEGRBA enable: true TH[ 1%, false: XHFI #%;
IR [B]15 BA int 0: F¢2; 3F 0: K,
IheeHER FIASEXEA 1, TR BZARRE BHNSHNAE,;

5.2.5.7 igBERHMNEE

"B EAMIER SCAN_REQ MmN SCAN_RSP:

o HEBENR: MEREATRESHIRSEAX, ERELT ESIIRERI;
o HfEMN: HMEREATHIESIRELR, BERELTHESIIRERIS

R TFHEESHIRE R IR RS8R, B A& I #%;
bbb A E b A

o ERNRAMERIEIN BIRNE R R IEF B RFIRINEINIERIE;
o WEIHN(URIRT EIRX, FeRXEEEK;

BRIF R EY int bt manager gatt set adv data(gatt adv data t *adv data)
SRR DEAEIREMET btmg adv data t ;

IR [E]15 B int 0: A%h; 3E 0: R,

ThaesR IR BN $E 5

5.2.5.8 WrFFrE BLE &i&
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BRIF R EY int bt manager le disconnect(void)
S5 ER 7x;

iR [E]354 B int 0: pI0; 3F 0: KK,

ThaesR U FF HHIPAERY BLE ##%;

5.2.5.9 SRS

BRI¥ R EY int bt manager gatt server create service(gatt add svc t *svc)
SR MARSS A MHERLEMAET gatt add sve t;

iR [B]35 BB int 0: pI0; 3F 0: KK,

ThaesR BIEE— service;

5.2.5.10 b0 characteristic

int bt manager gatt server add characteristic(gatt add char t

R Fh R EY *chr)

S RARSIEMIEXRLEMAET gatt add char t;
iR [a]45 R int 0: AX%h;dE 0: KRIK;

IhREEIAR $EREBRSSHA N characteristic;

5.2.5.11 #h0 descriptor

BRIF R EY int bt.manager gatt server add descriptor(gatt add desc t *desc)
SRR RARSS EMAEXRLEMAET gatt_add desc_t ;

1R [a]15ER int 0: AZH; 3F 0: KK,

IhaekaiR }EERRSS AN descriptor;

5.2.5.12 BEfRS

int bt manager gatt server start service(gatt star svc t
KRB *start_svc)

#5iER ARSS EMAE R LEMAET gatt_star sve_t ;
3R [B]354RA int 0: AZH; 3F 0: KK,

X \\Bﬂ X
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int bt manager gatt server start service(gatt star svc t
BRI R R B *start_svc)

IheekaiR BahEER service; B service EAHFEEFHRZ API, —SRBTFTEHHES
{21 service;

5.2.5.13 (SRS

BRI¥ R EY int bt manager gatt server stop service(gatt stop svc t *stop svc)
SR ARSS EMIEXRLEIIAET gatt stop svc t;

iR [B]35 BB int 0: pI0; 3F 0: KK,

ThaesR {FLEFEER service;

5.2.5.14 MIFRIRSS

int bt manager gatt server remove.service(gatts remove svc t

R Fh R EY *remove Svc);

S RARSIEMAE X LEMAET gatts remove svc t ;

1R [B]35 B int 0: AX%h;dE 0: KRIK;

TheEHIR fllfx— gatt service, MIFRFWIREEFER, FEEMOIE,;

5.2.5.15 [EE client 3%EigK

int
bt manager gatt server send read response(gatt send read rsp t
BRI EREY *pData)

SRR MARSS EMIEXLEIAET gatt send read rsp t;
iR [E]35 B int 0: BI7; 3E 0: KN,
IhREHEIR Client I®i%EX server BM4BIIHE, SBUE server UHXT N RY[C]E R 2K,

server @i Z K R[OS 515
K, LUE ient IEEBERMIY;
cl

5.2.5.16 [E£F client 5igk
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int bt manager gatt server send write response(gatt write rsp t

R Fh R EY *pData)

SRR RARSS EMAEREMAETT gatt_write rsp_t ;

iR [E]35 BB int 0: pkZ0; 3E 0: KK,

IhaREHEAR Client i 5 server B4RIBHE, SBUE server inxfWAIEIAKEL, server

XK, LUBA

cl

BT IZ R EIE i
ient EEEI;

5.2.5.17 & client

int bt manager gatt server send notify(gatts notify data t

R Fh R EY *pData)

SRR RARSS EMAEREMIAETS gatts_notify data_t;
IR [2]354 BA int 0: FI; E||E 0: KK;

IheEEAR Server @i iZKEEH client, client FEEEE;

5.2.5.18 357 client

int
bt manager gatt server send indication(gatts indication data t

bR F5 R BY *pData)

SRR ZEMIERLEMAET gatts_indication data t ;
iR [E]35 BE int 0: FI7; 3E 05N,

IheEfE IR Server i@idiZ K15 R client, client EE[EE;

5.2.5.19 IXKEYET mtu

ERIERRE int bt manager gatt server get mtu(void)
SRR x5

IR [E]15 AR int 0: B%Zh; 3F 0: KIK;

TheeraR FREX S AT mtu;

WA © BSEERERHERAE. RE—TF 81



@ LWIWER
g MXHEER: WE

5.2.6 24; GATT Server BEARARIE

gatt server API B{ERRIZ: (AJ&F bt test.c:: bt init)

1. J@F bt manager preinit, Fi#lial, ETHEREEZRA—X.

2. AR bt manager enable profile(BTMG GATT SERVER ENABLE), i&E4&XE[FH
8 profile,

3. 1% btmg callback t £k, BNEIEREL

4. A bt manager init, BEF#IAK.

5. @M bt manager enable, ¥JFFIEIFHi¥i%o

6. A add cmd table, WMRFEA cmd FSERIM gatt server M LHI%E,

7. A bt manager gatt server init, #1481 gatt server, HIIge T EEE L L2CAP

socket,

8. ME—" server, FEBIELIE— service (bt manager gatt server create service) ,

1B
service FRABFIMABRIERES. ASE bt gatt.server register bt test svc.

9. A bt manager'le set adv paramj & #ES%. AJE%E set adv param,
10. A bt manager le set adv data, REI #H#IE. FISZE le set adv datas
11. JAA bt manager le enable adv, fFEE &

5.3 GATT Client

5.3.1 BRAEIELEM

5.3.1.1 btmg le _scan_param t

BLE 32K

typedef struct {
btmg le scan_type t scan_type;
uintl6é t scan _interval;
uintl6é t scan window;
btmg le scan filter duplicate t filter duplicate;
btmg le addr type t own_addr type;
btmg le scan filter policy t filter policy;
uintl6_t timeout; // Scan timeout between 0x0001 and OxFFFF in seconds, 0x0000 disables
timeout.
| } btmg_le_scan_param_t;
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e scan interval: Hi#8fR, SEERE 2.5ms~10.24s, Lt4 5LPRESE] =scan interval *

0.625;
e scan_window: HEHO, SEEZE 2.5ms~10.24s, It SEPREYE =scan_interval *
0.625;

filter duplicate: EEIISAE, ¥ btmg le scan filter duplicate t;
e own_addr type: ZsHIIEE AT,

filter policy: $3ETIEHERE, ¥ btmg le addr type t i%ER;
timeout: FAIEEBEIETE], RE, HEIL;

AEE OB NTHESFTHEER, NRAREOSTEEER, RA—EH#TEME;

5.3.1.2 btmg _le scan_type_t

BLE 3538

typedef enum {
LE SCAN _TYPE_PASSIVE = 0x00, // passive scanning
LE SCAN TYPE ACTIVE, // active scanning

} btmg le scan type t;

e LE SCAN TYPE PASSIVE: #znhi3#;
e LE SCAN TYPE/ACTIVE: Fxpii#;

5.3.1.3 btmg le_scan_filter policy_ t

BLE H3fid 7858

typedef enum {
LE SCAN FILTER ALLOW Aklr= 0x00,
LE SCAN FILTER ALLOW ONLY WLST,
LE SCAN_FILTER ALLOW UND RPA DIR,
LE SCAN FILTER ALLOW WLIST RPA DIR,
} btmg le scan filter policy t;

o LE SCAN FILTER ALLOW ALL:

o ZHBZENG, RIEFRENI BE (RTHLRZAATFBENERER BHES) ;
e LE SCAN FILTER ALLOW ONLY WLST:

o WIBEHBEFPIALIGERIEN BE,;

o RIBFLLLTIEERNRIEREM BEIRE,;

o LE SCAN FILTER ALLOW UND RPA DI

o RIBFFHIEERI BEIEE,
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o RMIBITHEE R AR AR AA B A AR E R HEEES;

« LE SCAN FILTER ALLOW WLIST RPA DIR: &SI FHI &

(1) EERPEFIISERENIEE,;
(2) I"#&E& LR resolvable private address B9 directed advertising packets;

(3) £A7i&%& &K i%XM directed advertising packets;

5.3.1.4 btmg le _scan_filter_duplicate_t

EEAREETIE

typedef enum {

LE SCAN DUPLICATE DISABLE = 0x0, // will not filter

LE SCAN_DUPLICATE_ENABLE = 0x1, // filter duplicate packets
} btmg le scan filter duplicate t;

e LE SCAN DUPLICATE DISABLE: EZES5tiE;
o LE SCAN DUPLICATE ENABLE: {TASEEE;

5.3.1.5 btmg le conn param.t

RS

typedef struct {
uintl6 t min_conn interval;
uintl6_t max conn interval;
uintl6_t slave latency;
uintl6 t conn sup timeout;
} btmg le conn param t;

e min conn interval: &/NEIZEIFE, BUESEE 0x0006 to 0x0C80,Time = N * 1.25
msec, FULLBYESEEA 7.5ms~4s;

e max conn_interval: RAZE#EFE, BUESEE 0x0006 to 0x0C80,Time = N * 1.25
msec, FLLBTESEE 7.5ms~4s;

e slave latency: MIZEFIER, BUESEE: 0x0000 ~ 0x01F3;

e conn sup_timeout: HEZFRITEE, F{IZ ms; BESEE: 0x000A ~0x0C80, Time =
N * 10 ms, Time Range: 100 ms ~ 32 s,
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5.3.1.6 btmg_adv_data_type_t

MM EHERE

typedef enum {
LE _ADV_DATA,
LE SCAN RSP _DATA,
} btmg adv data type t;

e LE ADV DATA: I #&%kiE;
e LE SCAN RSP DATA: MR EkiE;

5.3.1.7 btmg scan _rsp data_t

HiEmNESIERE

typedef struct {
uint8 t data[31];
uint8 t data len;

} btmg scan rsp data t;

5.3.1.8 btmg le_scan report_t

ble 19E45

typedef struct/ {
uint8 t peer addr[6];
btmg le addr type t addr type;
btmg adv data type t adv type;
int8 t rssi;
btmg scan rsp data t report;

} btmg le scan report.t;

e peer addr: HEEIAVIEE mac Hilk;
e addr type: HhiE3EHY;

e adv type: I #&£8, ¥0 btmg adv data type t i%ER;

e rssi: EEREAR/N,;

e report: HIEMNEIE, ¥W btmg scan rsp data t i%BH;

5.3.1.9 btmg_security level t

BLE B GAP #EZ &5

typedef enum {
BTMG_SECURITY LOW = 1,
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BTMG_SECURITY_MEDIUM = 2,
BTMG_SECURITY HIGH = 3,
BTMG SECURITY FIPS = 4,

} btmg_security level t;

BTMG SECURITY LOW: AuthReq X[ MITM # Bonding flags;

BTMG _SECURITY MEDIUM: AuthReq R3#T# Bonding flags, % MITM, {B%&
io capability 7%F HCI I0 NO INPUT OUTPUT, Wi%&¥4$TH MITM;

BTMG_SECURITY HIGH: AuthReq $J# MITM #1 Bonding flags;
e BTMG SECURITY FIPS: AuthReq {77 MITM # Bonding flags;

5.3.2 [EIRAREL

typedef struct {

bt gattc connect cb gattc conn cb;

bt gattc disconnect cb gattc disconn cb;

bt gattc read cb gattc read cb;

bt gattc write cb gattc write cb;

bt gattc write long cb gattc write long cb;

bt gattc notify cb gattc notify cb;

bt gattc service changed cb_gattc service changed cbj}

bt gattc dis service«C€b gattc dis service_ch;

bt gattc dis charicb gattc dis char cb;

bt gattc_dis_deSc cb gatteadis desc_cb;

bt gattc connected list cb gattc| connected list cb;
} btmg gatt client cb t;

e gattc conn cb: ZE#Z[OAE;

e gattc disconn cb: KrFF[EIE;

e gattc read cb: EiERMIEIE;

e gattc_write cb: BiEKHI[CHA,;

e gattc write long cb: BKEEIERMNEIAE;

e gattc notify cb: ULE Server ihY notify [E1FKEK;

e gattc service changed cb: Server i#H Service X% 78, Client imUWF@FIAIEIE
BRI %45

e gattc dis service cb: Client I#Zif Server I Service FIEIFREL;

e gattc dis char cb: Client i%& 1 Server i Characteristic AI[EIEEK %L,

e gattc_dis desc cb: Client #%Zif Server if Descriptor RI[EIERER;

e gattc connected list cb: FREXHFIERKILEYIRNEIFER L,
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5.3.3 [EIERIHYSE

5.3.3.1 gattc_notify indicate cb para t

WrE| Server Uf notify I indicate FIEIAREHI SR

typedef struct {
uintl6 t value handle;
const uint8 t *value;
uintl6 t length;
void *user data;
} gattc notify indicate cb para t;

value handle: Sever i Characteristic Value B handle;
value: Sever IH&AXIRHIIIERNS;

length: HIEKE;

user data: FAF#IEIEE;

5.3.3.2 gattc_write_cb para_ t

BIEKERRBNSHK

typedef struct {
bool success;
uint8 t att/ecode;
void *user/data;

} gattc write /cb para t;

e success: ®&AS5 K,
e att ecode: MREXRNK T, REHVEEIRES
e user data: FAF#UEISES

5.3.3.3 gattc_write_long _cb_para_t

B REHEIF KR LR RIS K

typedef struct {
bool success;
bool reliable error;
uint8 t att ecode;
void *user data;
} gattc write long cb para t;

e success: BEEMKM;
e reliable error: AIEEANRETRIE;
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e att ecode: WREXMNT, REIRIFHIRIS
e user data: FAFP¥IEIEH;

5.3.3.4 gattc_read _cb para_t

EERREIV GRS GIEE

typedef struct {
bool success;
uint8 t att ecode;
const uint8 t *value;
uintl6_t length;
void *user data;

} gattc read cb para t;

e success: BEEKYI;

e att ecode: WMREXMNT, REIRIFHIRIS
e const uint8 t *value: EEIMEIE;

e length: FUEKE;

e user data: AP HUIEISE;

5.3.3.5 gattc_conn_cb para_t

e IR GRE 4

typedef struct {
int conn_id;
bool success;
uint8 t att ecode;
void *user data;

} gattc _conn cb para t;

conn _id: REIMEZITIRF, SMEEEBEEIHRRT,
success: BEEERL;

att_ecode: WIREHEKRM T, REIRHEIRT;

user data: FFEIEISEH;

5.3.3.6 gattc_connected _list_cb _para_t

REVERRTRENARKBISIL

typedef struct {
int conn_id;
uint8 t *addr;
int addr_type;

IR © HiB2EREROBIRAR. RE—INF

88



@LW/NVER
MXHEER: WE

l} gattc connected list cb para t; J

e conn id: FEEFFIRFF;
e addr: BE&EEIEEN mac Mt
e addr type: mac 38!

5.3.3.7 gattc_disconnect_reason_t

R IRE

typedef enum {
UNKNOWN_OTHER ERROR = 0,
CONNECTION TIMEOUT,
REMOTE USER TERMINATED,
LOCAL HOST TERMINATED,

} gattc _disconnect reason t;

UNKNOWN OTHER ERROR: FH1$4i%;
CONNECTION TIMEOUT: JE{E#8EY;
REMOTE_USER TERMINATED: Xdi#ig#&Ui7F;
LOCAL HOST TERMINATED: s zh#fiFF;

5.3.3.8 gattc_disconn_cb para t

uipapt3 I EIVEIEES GEE

typedef struct {

uintl6 t conn handle;

gattc disconnect reason t reason;
} gattc disconn cb para t;

e conn handle: & &EREE;
e reason: WFERE;

5.3.3.9 gattc_service_changed _cb para_t

Server UnAk35 R ZE ORI E RIS L

typedef struct {
uintl6 t start handle;
uintl6é t end handle;
void *user data;

} gattc _service changed cb para t;
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e start handle: EH/SRIEIE handle;
e end handle: EFEMLR handle;
e user data: FAF#UIEIEE;

5.3.3.10 gattc_dis_service_cb _para_t

&I Service EEER IS

typedef struct {
int conn_id;
uintl6_t start_handle;
uintl6 t end handle;
bool primary;
btmg uuid t uuid;
void *attr;
} gattc dis service cb para t;

e conn id: EZEIFIRFT;

e start handle: Service #£#8 handle;

e end handle: Service £ handle;

e bool primary: &/ primary RS ;

e uuid: Service By UUID;

e void *attr: 1gM Service AAMIIEFT, £ bt manager gatt client discover service all char()
Bt %355 7] IR Characteristie;

5.3.3.11 gattc_dis_char cb para t

&I Characteristic [BliE XK EHISEK

typedef struct {
int conn_id;
uintl6 t start handle;
uintl6é t value handle;
uint8 t properties;
uintl6 t ext prop;
btmg uuid t uuid;
void *attr;

} gattc _dis char_cb para t;

e conn id: HEZEFFIAFT;

e start handle: Characteristic #2%4 handle;

e value handle: Characteristic Value BY handle;
e properties: Characteristic Value BIE%;

e ext prop: Characteristic Value HNiEEEM;

e uuid: Characteristic #J UUID;
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e void *attr: #gM Service AAMIIEFT, FH bt manager gatt client discover char all descriptor()
BT iZIEE A LLL I Characteristic Descriptor;

5.3.3.12 gattc_dis _desc_cb para_ t

%3 Characteristic Descriptor [EJEER IS5

typedef struct {
int conn id;
uintl6 _t handle;
btmg uuid t uuid;
} gattc dis desc cb para t;

e conn id: EZEMFRF;
e handle: handle {&;
e uuid: Characteristic Descriptor 9 UUID;

5.3.4 GATT Client API

5.3.4.1 GATT Client #1141

RIERREY int bt manager gatt client init(void)

ZE5 A 7c;
R [E]35 BA int 0: #0IREMTN; 3F 0: DI fERIK;
ThaetER #1451 GATT Client ZhEE;

5.3.4.2 GATT Client R4

RIERREY int bt manager gatt client deinit(void)

ZE5 A 7c;
IR [B]15 BA int 0: RADIEILALTN; 3F 0: RADIGILRI;
Theemk R#9E1E GATT Client Ih#E;

5.3.4.3 HEHBIRERE

WRINFE © HRB2ERRRNERAR. RE—IF 91



@LWIMIER

MHER: WE

BRIF R EY const char *bt manager gatt client ecode to string(uint8 t ecode)
S5 ER 7x;
1R [a]15ER HIRERFFE,;
TheER i SRR EVEN R IRIRRMER
5.3.4.4 UUID ¥i%J} 128 fi
void bt manager uuid to uuid128(const btmg uuid t *src,
BRI¥ R EY btmg uuid t *dst)
SR PA
-btmg uuid t *src: FEKIEHN 16 fii UUID;
- btmg uuid t *dst: ¥#FTEMAY 128 i UUID,
1R [B]35iBA 7x;
IhaeHR 1 16 fiIpY UUID %%y 128 iRy UUID;
5.3.4.5 UUID #iRAFFH
int/bt manager uuid to string(const btmg uuid t *uuid, char *str,
RIERREY size tn)
S ER
- btmg uuid t *src: FEHKIEH UUID;
- char *str: FHREFRF R BRI,
-n: FREGFRBENTEIRN,;
IR [B]35iBA x;
IheeRER B UUIDERANFRE;
5.3.4.6 J35h BLE i34

int bt manager le scan start(btmg le scan type t scan type,

RIERREY btmg le scan param t *scan_param)

SRR
- btmg le scan_type tscan type: H#BIEE, WrhiAHoE E5hi1E;
-btmg le scan param t *scan param: 13¥S%K, ¥ WNBERIHIEEW
btmg le scan param t;

iR [B]35 BA int 0: Bap13HERLN; 3F 0: BEIFAEEN;
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int bt manager le scan start(btmg le scan type t scan type,

BRIEUREY btmg le scan param t *scan param)
TheesaR Fa1E BLE 8%, HEEREE gap le scan_report cb [ElER R
[al;
5.3.4.7 f{Slk BLE 134

RERRE int bt manager le scan_stop(void)

SHIREA 7x;

IR[ENEEA int 0: (FIEFERTN; IE 0: (FIEFERN;

TheER {13348 BLE 8%,

5.3.4.8 REPESH

int bt manager le set scan parameters(btmg le scan type t
scan _type, btmg le scan param t *scan param,

ERIERRE btmg_lé addr type t owngtype, uint8 t filter policy)

SHPA
< btmg le scan type tscan type: FEHIEE, WapPREHE M,
- btmg le_scan param t*scan param: 3S%K, ¥WNBERLHIELEN
btmg le scan param ft;
- own_type: Zsi BLE i&&ib 28
- filter policy: i IEREE;

iR [E]15 BA int 0: {FIEHERLZN; I 0: FIERWKN;

Ihaetdir {Z1E34E BLE 155,

5.3.4.9 EMEESH

int bt manager le update conn params(btmg le conn param t

R Fh R BY *conn params)

SR btmg le conn param t*conn params: ZEES#, RN ERIIELSEN
btmg le conn param t;

iR [E135 A int 0: BHTALIN; IF 0: BRI

TheEIR S BLE EE5H;

WA © BSEERERHERAE. RE—TF

93



@LWIMIER
g MXHEER: WE

5.3.4.10 %% Server ig&

int bt manager gatt client connect(uint8 t *addr,

btmg le addr type t dst type, uintl6 t mtu, btmg security level t
BRIEUREY sec)
=

- addr: GATT Server i&#& mac Hiiit;
- btmg le addr type t dst type: #it8%!, public % random;
-mtu: HEIREMN mtu K/, BRZIEHF—EEHE mtu NE, BNE
¥, client # Server K& mtu, EEVNHNENRE mut;
- btmg security level t sec: GAP #BELE%K5], ¥ WiBEIIELSE
btmg security level t;

IR[ENHEA int 0: AZh; 3F 0: KNK;

Ihaetdir E#E GATT Server 8%, RERAZLERRSIEEICHERER
gattc_conn_cb ¥|i, SEEZTIAF;

=

5.3.4.11 HFFF Server ig&

RIERREY int bt manager gatt client disconnect(uint8 t *addr)
S5 addr: GATT Server i&#& mac Hiit;

1R [a]15ER int 0: AZA; 3k 0: KIS

ThaeHR W5 GATT Server ig&rER:, RERZERRSIHEIEIEERER

gattc_conn cb ¥JKf;

5.3.4.12 FHIBiEFIZHFIIR

RERREY int bt manager gatt client get conn list(void)

SRR x;

IR [5]35 BE int 0: B%Zh; 3F 0: KIK;

Ihgefak RENBEIEZRIREMTIR, L£Ri@T gattc connected list cb ik[E], BHEiZ
SMEERMA—RENR,

5.3.4.13 3IREX MTU
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BRIF R EY int bt manager gatt client get mtu(int conn id)
S¥IREH conn id: FEFIRFT, —EZHN, FRENEZEEAREN ID &;
R

R [E]35ERA FREXHY MTU BY{E;
AEfEIR RN RER B RERN MTU X/

5.3.4.14 igBEREEL5

int bt manager gatt client set security(int conn id,
BRI¥ R EY btmg security level t sec level)
=

-conn id: EERRF, —&EZH, FRENEZEREARRN ID 8,

- btmg security level t: ¥ ILBBEIELH btmg security level t;
1R [E]35BH int 0: BXZh; 3IF 0: KK
INREEIR RE GATT R245!;

5.3.4.15 FEIRELEKH

btmg security level t bt manager gatt client get security(int
RIERREY gonn _id)

SH5EA conn_id: EEIRIRT, —&EZH, FRNEZREFRER ID E;
1 [B]35 BA RO L2 FR;
Theemik IREX GATT &24al;

5.3.4.16 I notify & indicate

int bt manager gatt client register notify(int conn id, int
BRI¥ R EY char handle)
=

- conn_id: EFEMNRR, —EZH, FEANEEREARRHN ID E;
- int char handle: Server Infl& “notify“s¢#& "indicate” EBMHRY
Characteristic B handle;

IR [E]15ER A id S, BFEHEER,;

Ihaetdid
- JEff notify 3 indicate
- hMIRIRBEBELEEEE CCC WigfE, ELLETEFEHBTE “Client
Characteristic Configuration”;
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int bt manager gatt client register notify(int conn id, int
BRI R R B char handle)

- FM5ERE, Server iHZ A LAXY Client @& IET;

5.3.4.17 ;i§§ notify 5§ indicate

int bt manager gatt client unregister notify indicate(int conn id,
o R A int id)

S5 EA

¥ | =

\

- conn id: EEATIRT, —EZH, FRENEEEAREN ID &,
-id: FEMELRER id,

IR[EI5EER int 0: BXZh; 3F 0: KIK;

IhREHEIAR 78 notify 3 indicate;

5.3.4.18 B#HIEIER

int bt.manager gatt client write request(int conn id, int
BRI#Y R B char handle, uint8_t *value, uint16 t len)
=

- conn _id: EEIRAF, —EZKN, FAENEZEEREHN ID E;
- char handle: Server B &R E&EI4H Characteristic value Y
handle;
- value: #EfE;
-len: FIEKE,;
IR[E]35%EE int 0: JAAMIN; 3E 0: WAKMK,
IheEHEIR
- £ GATT Server &&E#E, Server FZ response,;
- RAMS NEREE®ET gattc write cb [EIEREIKEY;

5.3.4.19 EKHEAS

int bt manager gatt client write long request(int conn id, bool
reliable writes, int char handle, int offset, uint8 t *value, uint16 t
ERIEUREY len)
=

SE5 A

- conn id: EEANRR, —EZH, FRMNEEREARRDN ID E;
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int bt manager gatt client write long request(int conn id, bool
reliable writes, int char handle, int offset, uint8 t *value, uintl6 t

bR F5 R BY len)
- bool reliable writes: BEHATETE;
- char handle: Server iHB &R EEMH Characteristic value Y
handle;
- offset: ¥IBRT;
- value: ¥iEIEST;
-len: BIEKE,
IR[E15EEA int 0: AAMIN; 3F 0: WAKMK;
TheeHaR
- ¥ GATT Server &€& E5#3E, Server F£E response;
- RAMBE NEREEET gattc write long cb [EIFREFEE;
5.3.4.20 E@&<iaR
int bt manager gatt client write command(int:€onn id, int
ERIERRE char handle, bool signed write, uint8 t *value, uint16 t len)
SRR
- conn _id: JEEIMAF, —EZN, FENEZEREN ID E;
¢ char handle: Server B =5 EM4H Characteristic value Y
handle;
- signed_write: BEEEMNIAEES;
- value: #IEIEST;
- len: #IBRKE,
IR[E135EEA int 0: AMAMIN; AF 0: WAKMK;
IheekaiR ¥ GATT Server I8 Ed<, Server RAFHEE response;

5.3.4.21 iFiFR

int bt manager gatt client read request(int conn id, int

BRIF R EY char handle)

SRR
- conn _id: EEIFRF, —EZN, FENEZEREN ID E;
- char handle: Server inB&FEEMH Characteristic value Y
handle;

IR [2]35 BE int 0: WAMKIN; IF 0: WAKXK;

Ihaetdid
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int bt manager gatt client read request(int conn id, int

BRI R R B char handle)
- BY GATT Server i&&HVEIE;
- RAEINEREEIET gattc read cb EIFRERIREY;
5.3.4.22 EKHIEER
int bt manager gatt client read long request(int conn id, int
R Fh R EY char handle, int offset)
SRR
- conn_id: EEIRIRF, —EZK, FENEZEREN ID E;
- char handle: Server imB&FIXEMH Characteristic value Y
handle;
- BUER RIS
IR [B]35RH int 0: JAMAMIN; 3F 0: WAKMK;
IhaeEIR
- 3REY GATT Server & &HIEIE;
- RANIREGERFZEET gattc read cb [EHERERIREY;
5.3.4.23 X%IFRE Service

int bt manager gatt client discover all services(int conn id,

RIERREY uint16 _t start handle, uint16 t end handle)

SRR
- conn ids EENRRF, —&EZE, FRENEEREARREN ID &,
- start_handle: #3589 handle;
- end handle: #3RH) handle;

IR[E]5EER int 0: EAALN; 3E 0: WAKMK;

IhaeHER

- M1EZE handle SEEHFRIFAERRS;
- KBHLERIEE gatte dis_service cb EIFAREGR(E];

5.3.4.24 3EF UUID &M Service
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int bt manager gatt client discover services by uuid(int conn id,

BRIEUREY const char *uuid, uint16 t start handle, uint16 t end handle)
=

-conn id: EEIRRF, —&EZH, FRENEZEREARRN ID 8,
- uuid: #EEM uuid;
- start handle: #2%8#Y handle;
- end handle: £3H handle;
iR [B]35 A int 0: JAMAMIN; 3F 0: WAKMK;
TheEHEIR
- 8 uuid MIETE handle SEEHRERIFABERERHHRS;
- KBLERIEE gatte_dis_service cb EIFRHGR[E;

5.3.4.25 XKIMIETE Service BY Characteristic

int bt manager gatt client discover service all ¢har(int conn id,
K EREY void *svc_handle)

¥ | =

S5 EA

\

- conn id: JEERIRFT, —EZEY, FENEEEAREN ID &,
- svcshandle: 3EE Service #9 handle;
IR[E]5ER int' 0: WWAMZN; 3F0: FRAKK;
IngEHER
- RIMISTE Service BMERIFTE Characteristic;
- KBHLERIEE gatte_dis_char cb EIFREGRE;

5.3.4.26 %MIEE Characteristic B descriptor

int bt manager gatt client discover char all descriptor(int

BRIF R EY conn id, void *char handle)
=

- conn id: EEMMRRF, —&EZE, FENEEREARREDN ID 8,
- char handle: 8% Characteristic B handle;
iR [a]45ER int 0: JAMAMIN; 3E 0: WAKMK;
IhgetEk
- RIIERE Characteristic EEMFIE descriptor;
- KBMLERIEE gatte dis_desc_cb [EAREGRE],
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5.3.5 R4; GATT Client FIRABRIE

gatt client API fERRE: (FI8%F bt test.c:: bt init)

1. JEM bt manager preinit, Fifltatk, ETHHERIREZREA—X.

JF bt manager enable profile(BTMG GATT CLIENT ENABLE), &EZXRXEFH
8 profile,

1575 btmg callback t £5#91K, BP[ElER %R,

VA bt manager init, EZF¥IAK,

JEHE bt manager enable, FTFIEFHNI%o

VA add_cmd_table, WMREEA cmd sSF<LHEARM gatt client BIEFLTIR,

VR bt manager gatt client init, #]381 gatt client , EIfgEFEZEIL L2CAP
socket, i

N

No o ks w

EVENT H4[ElE,

8. iAA bt manager le scan start, F/E13#, 7IE% cmd ble scan,
9. iAA bt manager gatt client connect, &€&, &% cmd_gatt client connect,
10. EZERINEENR &IARSS , RE BIEANBF. BIZZF bt gattc_cmd_table &<,
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btmanager {K#HFECE XHHE bt init.sh # bluetooth.json FXH,

IR ER R -

((/etc/bluetooth/

SDK iRRIER1Z

[package/allwinner/wireless/btmanager4.0/config/

6.1 bt init.sh

ABWT:

(#!/bin/sh
bt hciattach="hciattach"

//bt reset pinEfi, SR EbtHpinf, FEEEF LEED
reset bluetooth power()

{
echo 0 > /sys/class/rfkill/rfkill@/state;
sleep 1
echo 1 > /sys/class/rfkill/rfkill0/state;
sleep 1

}

start _hci attach()
{
h="ps | grep "$bt hciattach" | grep -v grep’
[ -n "$h" ] && {
killall "$bt hciattach"
}

# reset bluetooth power

// FE firmware, REXIBK
"$bt hciattach" -n ttyS1 xradio >/dev/null 2>&1 &

wait hci@ count=0
while true
do
[ -d /sys/class/bluetooth/hci® ] && break
usleep 100000
let wait hci@ count++
[ $wait hci® count -eq 70 ] && {
echo "bring up hci@ failed"
exit 1
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}

done

start() {

if [ -d "/sys/class/bluetooth/hci®" ];then
echo "Bluetooth init has been completed!!"
else
start hci attach
fi

d="ps | grep bluetoothd | grep -v grep’
[ -z ||$d|| ] &&{
# bluetoothd -n &

//BEhbluezihili%
/etc/bluetooth/bluetoothd start
sleep 1

ble start() {
if [ -d "/sys/class/bluetooth/hci®" ];then
echo "Bluetooth init has been completed!!"
else
start hci attach
fi

hci is up="hciconfigshci® | grep UP®
[ -z "$hci is upc] && {

hciconfig hci® up
}

MAC _STR="hciconfig | grep “BD Address" | awk '{print $3}'"
LE MAC=${MAC STR/2/C}

OLD LE MAC=$(echo $OLD'LE MAC T | tr [a-z] [A-Z])
if [ -n "$LE MAC" 1;then

if [ "$LE.MAC" !'= "$OLD LE MAC" ];then
hciconfig hci® lerandaddr $LE MAC
else
echo "the ble random address has been set."
fi
fi
}
stop() {

d="ps | grep bluetoothd | grep -v grep’
[ -n "$d" 1 && {

killall bluetoothd

sleep 1

h="ps | grep "$bt hciattach" | grep -v grep’
[ -n "$h" ] & {
killall "$bt hciattach"
sleep 1
}
echo 0 > /sys/class/rfkill/rfkill0/state;

OLD LE MAC T="cat /sys/kernel/debug/bluetooth/hci@/random address"
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sleep 1
echo "stop bluetoothd and hciattach"

}

case "$1" in
start|"")
start
stop)
stop

ble start)
ble start
*) "
echo "Usage: $0 {start|stop}"
exit 1
esac

e reset bluetooth power: XIETFIEAR reset IHI ETE, AEEME;

e start hci attach: JF hciattach, SLIMMEFELA vart FIFERS, TH firmware, &
F% hci0 T ;

o start: BEIES, ®@IEFHIT hciattach #1 bluetoothd, H# bt manager enable K%k
H;

e ble start: 55 BLE, ARSI, %i—H start KEK;

o stop: XFAMESF, kill IHIEFHEXH#IE, HE bt manager enable KEIEA,;

AEFET: SDK JRIZEKE T bt init.sh A—F M/ ik B A S HEE, btman-
agerd.0/Makefile KRBT SMMRAFEABE R, @i sed &K bt _init.sh AR,

6.2 bluetooth.json

ABWMT:

{

"profile":{
"a2dp _sink":1,
"a2dp_source":0,
"avrcp':1,
"hfp hf":1,
"hfp ag":0,
"gatt client":0,
"gatt server":0

H

"a2dp_sink":{
"device":"default",
"buffer time":400000,
"period time":100000

I

"a2dp_source":{
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"hci index":0,
"DEV":"00:00:00:00:00:00",
"DELAY":20000

}

"hfp pcm":{
"rate":16000,
"phone_to dev cap":"hw:snddaudiol",
"phone_to dev play":"default",
"dev_to phone cap":"CaptureMic",
"dev_to phone play":"hw:snddaudiol"

}

e profile ¥5ZAIANFHER profile

MRAFEEEEIAA bt manager set default profile() F8EIEEM profile AY, FEIA

M5 BIREECE RN ERER profile,
e a2dp sink 3§ a2dp sink FEHRZIHEXNEE

device: REAMEGHETR,;

buffer size: alsa B buffer size 8%,

period size: alsa B period size B%K;
e a2dp source & a2dp source WECESE, HaiiHARER;
e hfp pcm #§ hfp over pem HEEES2K;

rate: HEZF pcm FHENEEE, BEKEFIRAGTX,;

phone to dev/cap: FiFumMiz FEARMIE T BIESTMNE R (FNAFELIEFEA, &
THELEBIET 12s R4 R0, BHENHEFINHENES);
phone to_dev play: XimFHHiENESEEITHHAITRRNE TR,
dev to phone cap: RTREHEFHEEEZHNE K,
dev to phone play: REHEAFEENEFEANE £ (FRIINHEFNH);
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7.1 bt test BN

I

VAN
[ |

iz

1

i_o

)

demo #ZFEF A bt test, B—MAIHITIER, ZIEFAIUEFISHE
BEEHITITHER:
root@TinalLinux:/# bt test -h
Usage:
[OPTION]...
Options:
-h, --help print this help and exit
-d, --debug open debug :-d [0~5]
-s, --stop stop bt test
-i, --interaction interaction

-p, --profile=NAME enable BT profile
[supported profile namej]s

- a2dp-source Advanced Audio Source

- a2dp-sink  Advanced Audio.Sink

- hfp-hf Hands-Free

- spp Serial Port Profile

- gatt-servern BLE server

- gatt-client BLE client

SHOREA:

o -h: BFHER;

o -d: ITENFLR, WIRAFIEE, HTENFRFMIAN 3(WARNG), fEREINEITENEFESR, Fli0-d4;

e -s: X bt test, —MREFEEXFER,;

o -ii RARBEBITAXERR;

e -p: ¥8E profile, HEIXZHF a2dp-source/a2dp-sink/hfp-hf/spp/gatt-server/gatt-

cliento MNRFEIS

EM profile, i@iI-p profilel -p profile2 X#ERFE;

BF: B17 bt _test EXEMRT, HHISE a2dp-sink M gatt-server & profile, FTENFLR

®E7 4(DEBUG):

[btitest -1 -p a2dp-sink -p gatt-server -d4

E}iA profile BB
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WRIETT bt_test AH0-p 187 profile, FAIAEE a2dp-sink #1 hfp-hf XFH™ profile,

A LB &2 bluetooth.json XA EERIA profile;

7.1.1 EEEI

RERIIENRZIETT bt _test BFIARINL-1 SE, Flu0:

(bt _test -p a2dp-sink )

FeRNETZzREEREFENSG, ATAHAERXSNE, RIZHEFERATEIE TR
ARKREERESS, ZHTR/tmp/bt_io, BI40:

(‘echo get adapter name >/tmp/bt _io )

7.1.2 XERW

TEEIEIEMNRIETT bt test EFEIMLET-i B8, BITES2EEHRE, BIUBAGS,
u:

(bt test -p a2dp-sink -i )

AR BRI TEHF T LUBI EH T =/tmp/bt_io #ETHHl

[BT]:help
Available commands:

enable enable [0/1]: open bt or not

scan scan [0/1]: scan for devices

scan_list scan list: list available devices

pair pair [mac]: pair with devices

unpain unpair [mac]: unpair with devices

paired list paired list: list paired devices

get adapter,state get adapter state: get bt adapter state

get adapter name get adapter name: get bt adapter name

set_adapter_name set_adapter_name [name]: set bt adapter name

get adapter addr get adapter addr: get bt adapter address

get device name get device name[mac]: get remote device name

set _scan_mode set scan _mode [0~2]:0-NONE,1l-page scan,2-inquiry
scan&page scan

set page to real timeout = slots * 0.625ms

set io cap set io cap [0~4]:0-keyboarddisplay,l-displayonly,2-
displayyesno, 3-keyboardonly,4-noinputnooutput

avrcp avrcp [play/pause/stop/fastforward/rewind/forward/
backward]: avrcp control

connect connect [mac]:generic method to connect

disconnect disconnect [mac]:generic method to disconnect

remove remove [mac]:removes the remote device

a2dp _src_run a2dp src_run -p [folderpath] or a2dp src run -f [
firepath]

a2dp_src_status a2dp src_status [status]:play pause forward
backward

a2dp _src_stop a2dp _src_stop:stop a2dp source playing
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a2dp set vol
a2dp get vol
hfp_answer
hfp_hangup

hfp dial
hfp_cnum
hfp_last _num
hfp vol
sppc_connect
sppc_send
sppc_disconnect
spps_accept
spps_send
spps_disconnect
get_version
debug

ex_dbg

a2dp set vol: set a2dp device volme
a2dp_src_get vol: get a2dp device volme
hfp_answer: answer the phone

hfp _hangup: hangup the phone

hfp _dial [num]: call to a phone number

hfp cum: Subscriber Number Information
hfp _last num: calling the last phone number dialed
hfp _vol [0~15]: update phone's volume.
sppc_connect[mac]:connect to spp server
sppc_send xxx: send data
sppc_disconnect[mac]:disconnect spp server
spps_accept the client

spps_send data

spps_disconnect dst

get version: get btmanager version

debug [0~5]: set debug level

ex_dbg [mask]: set ex debug mask

7.1.2.1 @Bdr<iRA

B THENEIMAIF bt cmd.c, BF:

[package/allwinner/wireless/btmanager4.0/demo/btfcmd.c

7.1.2.1.1 help

)

o L. EERAGR

/7\
o WBA: TENH BRIFFRIE< MR 7575,

7.1.2.1.2 quit

o« ik BEERADS;
o i5BA: BH bt test 12F;

7.1.2.1.3 enable

e AA%: enable 1 8% enable 0;
o IRBR: FTHIXHAELT;

7.1.2.1.4 get_version

o L HERAGS,;
o iBH: FXEY btmanager RAEE;
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7.1.2.1.5 debug

F3i%: debug [0~5], fl#l: debug 4, ITENFLRIESZE btmg log level t;
YA G BITENELR;

7.1.2.1.6 ex_dbg

F%: ex dbg [mask], fl40: ex dbg [16], mask B9& XiFE% ex debug mask;
YRR IGEBEHRBIARGEN, BFITHSHRITENER,;

7.1.2.2 ZHABEFaHLHRA

7.1.2.2.1 scan

% scan 1 8(%& scan 0;
WEE: $THZXF BT 3;

7.1.2.2.2 scan_list

% BEERNGS;
WEA: REEEIREEFIIRS

7.1.2.2.3 pair

F3%: pair [mac], g pair 10:48:B1:97:9D:5F;
YA EEXYEEIRE;

7.1.2.2.4 unpair

F33%: unpair [mac], #/%0: unpair 10:48:B1:97:9D:5F;
REE: EUHSIEEIREMIERT;

7.1.2.2.5 paired_list

% BEERAGS;
WEA: RENBEXHREEREFTIR;
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7.1.2.2.6 get_adapter_state

% BEERAGS;
WEA: JREX BT KR7;

[ ]
b4

7.1.2.2.7 get_adapter name

% BEERAGS;
WBA: IREXASH BT &#5%;

7.1.2.2.8 set_adapter name

FA%&: set adapter name [name], f5I80: set adapter name allwinner-bt

WEA: KB BT &7F;

7.1.2.2.9 get_adapter_addr

% HERAGS;
R FRENASH BT Mac hdik;

7.1.2.2.10 get_device name

F3’%: get device name[mac], #¥0: get device name 10:48:B1:97:9D:5F;
WA RHIE Mac FRE iR BT g5 &7

7.1.2.2.11 set_scan_mode

e FA’%: set scan mode [0~2]

0-NONE : RAJLIRAI, AeJLARES:;
1-page scan: ARILIAEIN, BILARIER;

2-inquiry scan&page scan: oA, B LIERE;

o WA IRERIRI. AIEERTE;
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7.1.2.2.12 set_page_to

e FAi%: set page to [slots], page timeout = slots * 0.625ms;

5140 set_page to 1000, RERATIEN 625ms;

e 1iPH: & page timeout;

7.1.2.2.13 set_io_cap

e F%: set io cap [0~4];

0-keyboarddisplay
1-displayonly
2-displayyesno
3-keyboardonly
4-noinputnooutput

#4155 % btmg i0 capability. t B9i%ER;

o WEA: REIREWNALEETT,

7.1.2.2.14 avrcp

e AA:. avrcp [play/pause/stop/fastforward/rewind/forward/backward], f5/#0: avrcp
play;

#4158 % btmg avrcp command t BIi5EE;

e BA: Avrcp CT XES5shIm<;

7.1.2.2.15 connect

e FA%: connect [mac], f5/¥0: connect 10:48:B1:97:9D:5F;
o WER: HEFIETIRE, EENSFESVERMYIRIECEXIYIRER,
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7.1.2.2.16 disconnect

FB7%: disconnect [mac], ff/30: disconnect 10:48:B1:97:9D:5F;
WER: M SiEEIg&EaNERE,;

7.1.2.2.17 remove

F3%: remove[mac], fl#: remove 10:48:B1:97:9D:5F;
REE: BRPBEFETNIETIRE,

7.1.2.2.18 a2dp_src_run

F3’%: a2dp src_run -p [folder path] 8 a2dp src run -f [file path];

a2dp _src_run -p [folder path] : $EENXHFERK, I90: a2dp src_run -p /mnt;

a2dp_src_run -f [file path]: IEEXH#EK, BHIE0: a2dp_src run -f /mnt/bt test.wav;

o WBA: #MA1K a2dp_src HFFIAERE M, Hpl(NEIFHER wav 18;

7.1.2.2.19 a2dp_src_set_status
e FV%: a2dp src set status [status];/K&HE play. pause. forward. backward;

f40: a2dp sre set status forward

WA AT IEHIREN. EE IR S AR AT E—hA0 T —ehiR(F;

7.1.2.2.20 a2dp_src_stop

% BERAGS;
WER: {21k a2dp src &K

7.1.2.2.21 a2dp_set _vol

F%: set vol [0~100], f5I%0: set vol 80;

HEA: IRE A2DP iGEBHHIEE, RE(F/N A2DP Sink By, FHIMRZFFEINEE, AL
B ZeETRATFINE R, 1&&1FR A2DP Source B, BIZZORTREBREEANDN,;
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7.1.2.2.22 a2dp_get vol

F%: BEMAGS;
¥EA: 5 a2dp set vol #k, FREX A2DP &REMEE;

7.1.2.2.23 hifp answer

% BEERAGS;
WEA: $EITERIE;

7.1.2.2.24 hifp hangup

% BEERAGS;
WA BRI ERIE;

7.1.2.2.25 hfp_dial

F’%: hfp dial [number], #I30: hfp dial10086;
WRA: EESEKRS,

7.1.2.2.26 hfp cnum

F%: BEERANGT;
WEA: FRENAAHISHS;

7.1.2.2.27 hfp_last_ num

% BERAGS;
W BRRE—EIE;

7.1.2.2.28 hfp_vol

F’%: hip vol [0~15], #l%0: hfp vol 8;

WA IREBIEEE;
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7.1.2.2.29 sppc_connect

F3’%: sppc_connect [mac], 5I%0: sppc connect 10:48:B1:97:9D:5F;
B %E$Z spp server 18T, EEZFNAMHINERELFEA pair T T,

7.1.2.2.30 sppc_send

F3%: sppc_send [data], #¥0: sppc send 112233AABB,
YRR RIX¥IEL spp server;

7.1.2.2.31 sppc_disconnect

F8%: sppc_disconnect[mac], f5I%0: sppc_disconnect 10:48:B1:97:9D:5F,
WBA: BRFFS spp server & &EIEE;

7.1.2.2.32 spps_accept

% BERAGS;
WBA: BT spp server FHHIRMSIT;

7.1.2.2.33 spps_send

FB’%: spps_send[data], f5I%0: spps send112233AABB;
WA KRIEEIEL spp client;

7.1.2.2.34 spps_disconnect

FB%: spps_disconnect[mac], fjl40: spps disconnect10:48:B1:97:9D:5F;
WiBA: WRFF5S spp client I8 &iEE;

7.1.2.3 BLE-GATT Server &< i85

root@TinalLinux:# bt test -i -p gatt-server
[BT]:help
Available commands:
gatts init gatts init: gatt server init
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gatts deinit

ble name

ble advertise
advertising

ble disconnect all

gatt indicate

gatt notify

gatt testcase server

gatts deinit:gatt server deinit
ble name [name/none] to set name or get name
ble advertise [0/1]/[off/on]: Disable/Enable ble

ble disconnect: disconnect all le connections
gatt indicate <char handle=0> [value]

gatt notify <char handle=0> [value]

gatt testcase server [testid]

7.1.2.3.1 gatts_init

F%: BEEMWAGS;

gatts init 7, BRIEMITT gatts deinit X FEEFHABWL;

7.1.2.3.2 gatts_deinit

% BERAGS;
WBH: R#E1L GATT server;,

7.1.2.3.3 ble name

B

ble name [name] : i&& BLE &F;

ble name: F~®&%%, KB BLE &%F;

o WiPA: IGEMIREN BLE BF;

7.1.2.3.4 ble_advertise

o HE:

ble advertise on: FTH[ #%;

ble advertise off: XHI#&;

o WBA: $TAEXH BLE | #%;

BB ¥ GATT server, ;EEIiE1T bt test -i -p gatt-server Z G AR EERMMIT
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7.1.2.3.5 ble _disconnect_all

o AL EEWAGS;
o WPA: BRFFFREIESE;

7.1.2.3.6 gatt_indicate

e A’ gatt indicate [char_handle] [value], 40: gatt indicate 0x0038 123456789

e i%PA: 5 handle X HI57T;

7.1.2.3.7 gatt_notify

e Fi%: gatt notify [char handle] [value], fl%0: gatt notify 0x0038 123456789

o iBH: $5T handle &XH&@%0;

7.1.2.3.8 gatt_testcase_server

e F’%: gatt testcase server [testid],

f¥0: gatt testcase server 123;

o i%BA: AR gatt FMRFTN, +EFEIAY testid, BDXFUEHIT gatt testcase client 123;

7.1.2.4 BLE-GATT Client &<3588

[BT]:help
Available commands:

gattc_init
gattc deinit
ble scan

hex>] [wl] [dups/nodups]
ble connect

method to connect
ble disconnect

disconnect
ble conn update
ble connections
ble select
gatt write

gatt write request
gatt write cmd

repeat]: gatt write command without
gatt read
gatt write long

request
gatt discover

root@TinalLinux:# bt test -i -p gatt-client

gattc _init [none]: gatt client init
gattc deinit [none]: gatt client deinit
ble scan [on, passive, off] [int=0x<hex>] [win=0x<

ble connect [mac] [public random]: gatt client
ble disconnect [mac]: gatt client method to

ble conn update [min][max][latency][timeout]
ble connections

ble select [mac]

gatt write <handle> <offset=0> <data> [string]:

gatt write cmd <handle> <sign=0> <data> [string] [
response

gatt read <handle>:gatt read request

gatt read <handle> [reliable]:gatt write long

gatt discover: discovery all services

IR © HiB2EREROBIRAR. RE—INF

115



@LWIMIER

MHER: WE

gatt discover uuid
uuid
get_mtu
register notify indicate
register notify callback
unregister notify indicate
all notify callback
gatt testcase client

gatt discover uuid [uuid]: discovery services by

get mtu: get MTU
register notify [value handle]:gatt

unregister notify indicate: gatt unregister

gatt testcase client [testid]

7.1.2.4.1 gattc_init

F%: BEEMWAGS;

BEA: #1981 GATT Client, *EIE1T bt test -i -p gatt-client ZFEARERIHHAIT

gattc init T, B&IEHITT gattc deinit X EBEHVIAW;

7.1.2.4.2 gattc_deinit

% BEMAGS;
WRE. RAJE1 GATT Client;

7.1.2.4.3 ble_scan

F37%: ble scan [on, passive, off] [int=0x] [win=0x] [wl] [dups/nodups]

on M off 244EIN, 5I30 ble on; HMEBEEH%E, SHESNXWNT:

passive: #HEHIEE;
int: FEiENE;

win: H#EEQ;

wl: FHESIERER, XN filter policy 44

dups/nodups: BB HAEELIE,

5140

ble scan on

ble scan off

ble scan on int=0x0010 win=0x0010
ble scan on wl

ble scan on int=0x0010 win=0x0010 nodups

o WiBA: ¥TFEXH BLE 1344;
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7.1.2.4.4 ble _connect

e Fi%: ble connect [mac] [public random]

%0 ble connect 48:45:20:FE:F0:B9 random; public 5 random FRRX1i#i&&EH mac i
HESA;

e i5BA: GATT Client i&&%1% GATT Server i%%;

7.1.2.4.5 ble_disconnect
e A4 ble disconnect [mac]
{530 ble_connect 48:45:20:FE:F0:B9;

e iiBA: GATT Client && M5 GATT Server &&EHIERE;

7.1.2.4.6 ble_conn_update
e 7% ble conn update [min] [max] [latency] [timeout]

min: E/\EZERE, BUESEE: 0x0006 ~ 0x0C80;
max: AEZER, BEEE: 0x0006 ~ 0x0C80;
latency: MIg&IEIR, BUESERE: 0x0000 ~0x01F3;
timeout: FHiZGEITEN, BUESEE:0x000A ~0x0C80, Time = N * 10 ms, Time Range:

100 ms ~ 32 s;

WEA: EEES;

7.1.2.4.7 ble_connections

& BEREAGS;
WEA: FRENHAIERETIR, SREIOIERBITENHE;

7.1.2.4.8 ble_select

F3i%: ble select [mac];
WEH: EERYIRPIEFEIRENKE,
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7.1.2.4.9 gatt_write

o A

handle: %¥iE{& handle;
offser: EIEMLN O;
data: #IEWNZE, #I90:123456aabb, NRE—NEEHE string, AIUEERS,

[strings] : BI&EWL, WRA string, FIBFERAFRTE, TNZE 16 HEIEIE;

e iBA: B Gatt Server Im4F1EfH, Server FZ response;

7.1.2.4.10 gatt_write_cmd

e FA’%: gatt write cmd [string] [repeat]

handle $#{E{& handle;

sign: BREZEERDNESESE,

data: #IEWZA, fl90:123456aabb; NRE—ITESHE string, AIUEERT;
[strings] : A%, WRE string, SIEEITHFRE, TUE 16 HEIEIE,

repeat: EETHREL;

e iBA: 5 Gatt Server Im4FE{E,Server A% E response;

7.1.2.4.11 gatt_read

e F’%: gatt read

handle %¥4E{& handle;

o JHBA: 3% Gatt Server HIHIERS;

7.1.2.4.12 gatt_read_long

e F’%: gatt read [reliable]
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handle: %¥F{& handle;

reliable: BHAISEIE;

WBA: LABUEA T IE Gatt Server HASE(E;

7.1.2.4.13 gatt_discover

% BEERAGS;
WA AU YAIEERARS YR, B ERRBITENLR;

7.1.2.4.14 gatt_discover_uuid

FB%: gatt discover uuid [uuid]

uuid: #E7E service MY uuid;

e iHBA: BE uuid £WMARS;

7.1.2.4.15 getimtu

o A EERAGT;
o BA: FREXNZHAI BLE EEH MTU K/0;

7.1.2.4.16 register notifysindicate

e F7%: register notify indicate [value handle]

value handle: XJix CCC $E{ER handle;

o %BH: M notify 5% indicate, FEIEFTFXTISH notify =X indicate F%, HITZHSZ

&, XFiHA 8 notify 3% indicate £A7H,

7.1.2.4.17 unregister_notify indicate

o A HIERAGS;
e %P JFH notify 3#F indicate;
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7.1.2.4.18 gatt_testcase_client

o F’L: gatt _testcase_client[testid], fls0: gatt testcase client123;
o BA: FE gatt FARYTN, HEEM testid, BPXIUEIT gatt testcase server 123;

7.2 THEELQIIE

7.2.1 A2DP Sink Mt

1. 8% a2dp-sink i&1T bt test:

(bt _test -p a2dp-sink )

HEHNZEER (B

(bt test -p a2dp-sink -i )

2. FHFTHIELS, #%E “aw-bt-test-xxxx” WIEFIEE, HALIEE;
3. &BLZfE, FIITASRERS APP, BHESR, L& mERTHLSS,

7.2.2 AVRCP CT iz

1Bt avrcp play/pause/stop/fastforward/rewind/forward/backward &< A #1785 R

B, BiE, P, R, ETEFIRME, G0 T—ah:

(avrcp forward )

7.2.3 A2DP Souce Mzt

1. HWIAE X

A2DP Souce MAFEEREK SN, FEFRILIKEPE wav XY, FNiEEE adb push #
%, BRERALUIRESLFRE &R, —fREIN/mnt 5iE/tmp B2, SHXHEBILUTE SDK H3REY,
fan:

[ tina/package/testtools/testdata/audio wav/common/44100-stereo-sl6 le-10s.wav ]

2. 8% a2dp-source BT bt_test

BIYETARERN

(bt test -i -p a2dp-source )
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3. HHEEF SR/ ENRE

NRFEERSERAREY (F—REENESLIUEERN) , SHEAMIRE:

(scan 1 )
BEMSTEIRE @S S EF S HRE
((scan list )

NRAWET, FELEAME:

((scan 0 )

4. EREFEHE/ENRE

ERNETIRESVEARERTIRNEBRXTIRFTH, SNERKY;

((connect [mac], fIg0: connect 40:EF:4C:7B:77:ED )
BEIER IS B W THTED:

BTMG[bt test a2dp source connection state cb:228]: A2DP source connected with

MR E S T BRNATIE;
5. FFERIEm

e a2dp src run'-p [folder path] : #EEXHIER, Flu0:

(a2dp_src_run ip  /mnt )

e a2dp src_run -f [file path]: }§EX 4B, FI40:

((a2dp src_run -p /mnt/bt test.wav )

B L& a2dp src set status [status] #{THEKIZS], #¥EHBIREE play. pause. forward.
backward,;

forward. backward EIEEXHRBEBRINAER. HIUNEREE:

((a2dp_src_set status pause )

6. EEA/NRIKEMRENAT ORI I Fas<:

((a2dp_set vol [0~100]#1 a2dp get vol )

7. BEFRIER

EILERIETR, BRIEN;

((a2dp_src_stop )
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7.2.4 AVRCP TG iz

ERLEFEH/EN, fEEFSHENNBREE. LT, E&HSWEIXT RN
BREEG, HEIEARH LR, ANBWTHTEN: “BT palying music playing with
device:xxx"....

7.2.5 SPP Client izt

1. 187 spp i&1T bt test

(bt test -i -p spp )

2. AmigE

NRFEERVREHKREN (F—REERHECKLIVEEYY) , SHEEERE:

(scan 1 )
HiE &z BELERE
((scan © )

3. EExfigsE
NRIKEEAREXTIHE CLBUHECRY, EERZRIS T

((pair [mac] )

4. EEgE

EEE LIRS !

((sppc_connect [mac] )

5. RiX¥#E

((sppc_send xxxxx )
6. W iEsE
((sppc_disconnect [mac] )

7.2.6 SPP Server iz

1. 8% spp iE17T bt_test

[btftest -i -p spp ]

2. #1381 pp server FHBLLIZIENT client &
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((spps_accept

)

3. RiX¥E

((spps_send xxxx

4. WrFFiEsR

F oI IRIR S

[ spps_disconnect [mac]

7.2.7 HFP HF izt

1. i51T bt _test

RiE-p 187 profile, FAIAA a2dp-sink + hfp-hf

(bt _test -i

2. FH A EBREZEEN, BFH “aw-bt-test-xxxx”

3. FH B BITFN A, FH A EHIFEIE

((hfp_answer

4. FN B #BTFN As FH1 A 58I

(‘hfp_hangup

5. BFHIRITEEIE

((hfp dial 10086

6. [Mix&a—NEiE

[ hfp_last _num

7. RERFH S

[hfpicnum

8. REBENEE

((hfp vol [0~15]

7.2.8 GATT Server izt

1. 8 gatt-server iz{T bt test

(bt test -i -p gatt-server
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2. FHERER

FHNEELE “nrf connect” APP, #¥JH APP [513#1£Z %] “aw-ble-test-007” Z#FfJ BLE
"B, HiEErL,

FH APP AJ AR BAEA ERVBRSS 1SS, B#I demo EM TH Service:

e test svc: UUID A “1112”
e uart_svc: UUID /7 “6e400001-b5a3-f393-e0a9-e50e24dcca9e”

3. RE#IE

Xt uuid ;9 “3344” B characteristic 9 33#1T read 1 write 121E:

o read BRIEFRIFH APP KUWEIEEMRITILH;
o write 1#{FIIFH APP KEHFFSITENERFNBIAIR £ ;

4 notify @BEDNIK

7 nrf connect EEI&E CCC Ni@BH, AR [=4TF) &k, AEENmEAD<S@EMNF
i

(gatt notify [char handle] [value] )

5.indicate 5N

£ nrf connect 2HIKE CCC AR, minEkd [LET] 5k, AREFNNRENSBLERFN

U -

(gatt_indicate [char_handle] [value] )

7.2.9 GATT Client ;iR

1. 87 gatt-client i&1T bt test

(bt test -i -p gatt-client )

2. FHBIE server if
FHEBEZE “nrf connect” APP, FTFF APP FRIE— device, 71l server, FITHI &,

3. IRFIERER

(ble scan 1 )

4. A& ERIFLEDRE
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(ble scan © )
5. EEILE
((ble connect [mac] )

6. RMFAEARS

(gatt discover )

7.read Mz

2% handle RIER LIRSS IR PIRE

(gatt _read <handle> )

BREINESETRERNR G L, BHRAZFEFEXZ 8E3%EAY handle.
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HTFRAETSE, BRMEEE (BFERNREHEER.pd)

R
»L"“Ne

WA © BSEERERHERAE. RE—TF

126



@LWIMIER
g MXHEER: WE

E{E =R

WRAXFAE © 2022 HKiBEERHRHBRAT. RE—TIF,

AN RNBEREERUERP, HEENEKELTRERRGERAT ( “2F ) HEHRZ
_t)J*y*lJo

AR E2SHREFRMRRIM =, RELTFEITFA, FARUMTAFFEEHL. £
fil. B ARVEBRAIEABTHBIHEE, BERSFUEMAPHERE,

(ot

LLWINER LLWINER LLWIMWER'
C 2*?4&\2".:\ *‘I’ *i C (=275

é)ﬂhﬁﬁéuﬂ&kﬁﬁm VBB EEMER. EAEERNTmPHRNEERS
*T’ Fﬂﬂ%ﬂ: ﬂ]ﬂ[ﬁﬁz%ﬂ'\, igﬁﬂﬁ%@ﬁﬁﬁkﬁﬁo

REFNA

BHEO~m. RSFFENZRESHKEEEREROEBRAE ( EE" ) 2EEENHIE
EFMFREILIR AXEPEARN2EHER D ™~ m. RS AFEAIRER A EFr LS fEBEERE
N EARIBIARRIRERFMMAERRA, HREREAXENERNR, ERBTREEH
FAYERITH (BEERRFINEE, 8, BRER) EMNAFER, £EMFARE,

ZISSU‘%H’E?JT@%?“ RESE BT mREARLEMRE, FAXEABTEREEN, 88X
B, BAFTEN. 2EREDNELAXEPREFEHNER, EHFTHERBTT2REHEIR, H
ﬁmzﬁﬁlﬁﬁﬁ?ﬁi#ﬁ% (BEEAFRTEHER. BN, BHHHRK) IRERILE=ZANNE
t, @EHAAT. AEPHFRERFRR. 58 MBINHF AR EARREERERIES &S,

AR UABRRE R R E B th 75 TR T 2 EERET AR~ N BRI R ER ™ mY
HiEd, AIRERERTE =ZFIINFFF BEBTRASEZANFANRBEXNIFA, TR
BUARRAZMAERRTREEZ S AR RZEMRR (TR . 2EFWEMRERNE=
BIFARAMEERRIE. BEFEERMX S,

WRINFE © HRB2ERRRNERAR. RE—IF 127



	概述
	编写目的
	适用范围
	相关人员

	Bluetooth简介
	Controller介绍
	BR/EDR Controller
	LE Controller
	LE Device address
	Physical channel
	LE广播通信
	AdvData和ScanRspData格式


	HOST介绍
	经典蓝牙Prifile介绍
	GAP
	A2DP
	AVRCP
	HFP
	SPP

	低功耗蓝牙Prfile介绍
	Attribute
	GATT
	GATT Server



	Tina蓝牙协议栈介绍
	运行tina蓝牙协议栈
	蓝牙上电

	bluez协议栈配置

	经典蓝牙开发介绍
	回调函数
	btmg_callback_t
	btmg_gap_callback_t

	通用数据结构
	btmg_log_level_t
	btmg_adapter_state_t
	btmg_scan_mode_t
	btmg_io_capability_t
	btmg_bond_state_t
	btmg_bt_device_t
	btmg_scan_type_t
	btmg_scan_filter_t

	通用API
	设置打印级别
	获取打印级别
	设置拓展调试标志位
	获取拓展调试标志位
	获取错误信息
	预初始化
	初始化
	反初始化
	使能profile
	设置默认profile
	蓝牙开关
	设置本地设备scan模式
	设置扫描过滤
	开始扫描
	停止扫描
	判断扫描状态
	蓝牙配对
	取消配对
	获取已配对设备列表
	释放已配对列表的内存
	获取本地蓝牙状态
	获取本地蓝牙名称
	设置本地蓝牙名称
	获取本地蓝牙mac地址
	蓝牙通用连接
	蓝牙通用断开
	判断对端设备是否连接
	移除缓存设备
	设置Page Timeout
	设置Link Supervision Timeout

	Bluez Agent
	回调函数
	Agent API
	设置io_capability
	发送Pincode
	发送passkey
	发送空回复
	发送配对错误


	A2DP Sink
	回调函数
	回调函数的参数
	btmg_a2dp_sink_connection_state_t
	btmg_a2dp_sink_audio_state_t


	AVRCP CT
	回调函数
	回调函数的参数
	btmg_avrcp_play_state_t
	btmg_track_info_t

	AVRCP命令
	AVRCP CT API
	发送AVRCP命令


	A2DP Source
	回调函数
	回调函数的参数
	btmg_a2dp_source_connection_state_t

	A2DP Source API
	初始化
	启动播放
	发送音频数据
	判断是否在发送数据
	停止播放
	反初始化


	AVRCP TG
	回调函数
	回调函数的参数
	AVRCP TG API
	设置A2DP设备音量
	获取A2DP设备音量
	发送播放状态


	HFP HF
	回调函数
	bt_hfp_hf_connection_state_cb
	bt_hfp_hf_event_cb

	回调函数的参数
	btmg_hfp_hf_connection_state_t
	btmg_hfp_even_t

	HFP HF API
	接听电话
	拒接或挂断电话
	指定号码拨号
	回拨
	查询与报告状态
	拨打分机
	HF侧发起音频连接
	获取本机号码
	扬声器音量调节
	麦克风音量调节
	发送自构建AT命令


	SPP Client
	回调函数
	spp_client_connection_state_cb
	spp_client_recvdata_cb

	回调函数参数
	btmg_spp_client_connection_state_t

	SPP Client API
	连接设备
	发送数据
	断开设备


	SPP Server
	回调函数
	spp_server_connection_state_cb
	spp_server_accept_cb

	回调函数的参数
	btmg_spp_server_connection_state_t

	SPP Server API
	开始监听
	发送数据
	断开连接


	总结经典蓝牙调用流程

	低功耗蓝牙开发介绍
	通用数据结构
	btmg_le_addr_type_t

	GATT Server
	通用数据结构
	adv_channel
	btmg_adv_data_t
	btmg_scan_rsp_data_t
	btmg_le_advertising_type_t
	btmg_le_advertising_filter_policy_t
	btmg_le_peer_addr_type_t
	btmg_le_advertising_parameters_t
	gatt_char_properties_t
	gatt_desc_properties_t
	gatt_permissions_t
	gatt_attr_res_code_t

	回调函数
	回调函数的参数
	gatts_add_svc_msg_t
	gatts_add_char_msg_t
	gatts_add_desc_msg_t
	gatts_connection_event_t
	gatts_char_read_req_t
	gatt_char_write_req_t
	gatts_desc_read_req_t
	gatts_desc_write_req_t
	gatts_send_indication_t

	服务注册相关结构体
	gatts_add_svc_t
	gatts_add_char_t
	gatts_add_desc_t
	gatts_star_svc_t
	gatts_stop_svc_t
	gatts_remove_svc_t
	gatts_send_read_rsp_t
	gatts_write_rsp_t
	gatts_notify_data_t
	gatts_indication_data_t

	GATT Server API
	GATT Server初始化
	GATT Server反初始化
	设置随机地址
	设置广播的参数
	设置广播的数据
	使能广播
	设置扫描响应数据
	断开所有BLE连接
	创建服务
	添加characteristic
	添加descriptor
	启动服务
	停止服务
	删除服务
	回复client读请求
	回复client写请求
	通知client
	指示client
	获取当前mtu

	总结GATT Server的调用流程

	GATT Client
	通用数据结构
	btmg_le_scan_param_t
	btmg_le_scan_type_t
	btmg_le_scan_filter_policy_t
	btmg_le_scan_filter_duplicate_t
	btmg_le_conn_param_t
	btmg_adv_data_type_t
	btmg_scan_rsp_data_t
	btmg_le_scan_report_t
	btmg_security_level_t

	回调函数
	回调函数的参数
	gattc_notify_indicate_cb_para_t
	gattc_write_cb_para_t
	gattc_write_long_cb_para_t
	gattc_read_cb_para_t
	gattc_conn_cb_para_t
	gattc_connected_list_cb_para_t
	gattc_disconnect_reason_t
	gattc_disconn_cb_para_t
	gattc_service_changed_cb_para_t
	gattc_dis_service_cb_para_t
	gattc_dis_char_cb_para_t
	gattc_dis_desc_cb_para_t

	GATT Client API
	GATT Client初始化
	GATT Client反初始化
	转换错误信息
	UUID转换为128位
	UUID转换为字符串
	启动BLE扫描
	停止BLE扫描
	设置扫描参数
	更新连接参数
	连接Server设备
	断开Server设备
	获取已连接设备列表
	获取MTU
	设置安全级别
	获取安全级别
	注册notify或indicate
	注销notify或indicate
	写数据请求
	写长数据请求
	写命令请求
	读请求
	读长数据请求
	发现所有Service
	指定UUID发现Service
	发现指定Service的Characteristic
	发现指定Characteristic的descriptor

	总结GATT Client的调用流程


	配置文件介绍
	bt_init.sh
	bluetooth.json

	Btmanager-demo使用指南
	bt_test简介
	后台模式
	交互模式
	通用命令说明
	经典蓝牙命令说明
	BLE-GATT_Server命令说明
	BLE-GATT_Client命令说明


	功能验证
	A2DP Sink测试
	AVRCP CT 测试
	A2DP Souce测试
	AVRCP TG测试
	SPP Client测试
	SPP Server测试
	HFP HF测试
	GATT Server测试
	GATT Client测试


	常见问题排查指南

