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BFEARERBRESELERZNIRE, BEBH (2020 &) SIG Bluetooth #SEELE V5.2,
B FBEBHARMARRNRzA: LHIEST (Classic Bluetooth, &#F BT) fiEF{EIH#E (Blue-
tooth Low Energy, i&#k BLE) .

BT EMEBEZ 2400MHz~2483.5MHz, F2HIEF R, FHDH 79 Ml (8P4
B 1MHz) , MEEFEINESR, 279 40 ME (81MME 2MHz) S

IECF Y M S/ E BT LS F354I28 (Controller) M EH] (Host) MAEES, WMTE:

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: PisEiE
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Controller #1 Host KE LB R TREITER N AEHNCH £, bl Controller iE171E
XR829, i HOST =177 D1-H, mN S HFESEEEEEO (80 UART, USB, SDIO) #
TEENEE, WANBEMYIRA HCI il

2.1 Bluetooth Controller

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

WA © BSEERERHERAE. RE—TF 3
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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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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%.

WRAFRE © BseEREROERAE. RE—TNF 6
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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).

WA © BSEERERHERAE. RE—TF 7
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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.

WA © BSEERERHERAE. RE—TF 8
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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
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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

WRINFE © HRB2ERRRNERAR. RE—IF 11
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—RRIER FEEFHINALE controller ITITELLMEA £, T HOST BITEEIESH L, FALIM
BARNAERKIEEXE HOST ik, EHRINAEEEFR, SMEFESHERATR, LNEFRE
BER, BFEF, BFERXHE, BFES®IE, B mesh /T, BIEFEUFF. RIF\EX
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 zZ EB1R% profile, profile Z[E1ELEEMHERN, BLUNRTEMIIN, BIFEXLE
profile, HNMABAIUEHES N 3 KE (B£E 1) .

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

B8 profile HNEELERBHTIFANE.

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 12
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Tina B Y% 4B

tina RFHFIERBNE RN bluez ik, BrRIE&AR21EA RTL8723DS, XR829 &4,
MAFEERERAEMES, ATUEMSEEAMRXEAIREIEIA, 0 bt hci uart IRXE, A
BEEA BiIREE CAENMERS IR, LR EEHEINT:

bluez utils ~|L us AP

BT uart driver

BT module

3-1: tina B hiNIREEHIE

9N EEFrR, BEFAERN controller TERERAIGSII, host EBRETIRIRKI, BAS

WA © BSEERERHERAE. RE—TF 13
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FEEE vart #ITEEERE, TIEGOH (30 D1-H) TELIWEIE bt uart IXEh, L2CAP, LU
K L2CAP 2 EH&EM profile, EH bt uart 3z, L2CAP, rfcomm FEFXZOLIMNFEER
ERZ=TEIXI, EtEEERFTE. ATFHEDN bluez thilikEFER LI T BE A profile,
RD—LERBRMG, APFEITAAAIREEREERH#ITRARMNNIEF SR, bluez (UXEIT
profile 2843, RAESLIZIMEKR. fRIZE05, HIt allwinner ATEF HE, FATEINEE, &
XY btmanager, FHieff c iIESH APL,

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

o IAZF FER

e T firmware

e [BTh bluez hi¥i%
e /35f btmanager

B RN AEGETT, BITXERB— X MAMA bt _init/sh, Hiztina B9 RN T

( tina/package/allwinner/btmanager/config/xradio bt init.sh )

bt init.sh WABREZ AT

start _hci attach()

{
//bt reset pinEfi, FiRFIECEbt Wpinll, FESEZBEF LBHED
echo 0 > /sys/class/rfkill/rfkill0/state;
echo 1 > /sys/class/rfkill/rfkill@/state;

//T#Efirmware, fREBMAK
hciattach -n ttySl.xradio’>/dev/null 2>&1 &

//Bshbluezihilik
/etc/Bluetooth/Bluetoothd start

WRAFRE © BseEREROERAE. RE—TNF 14
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3.1.1 5 E8

—_—

VCCIO-WIFI
VCC-WIFI
BT-UART-RX —
BT-UART-TX VCCIO-WIFI
.—
i BT-UART-RT: :
LT e . WIFI 24Mh
BT-RESETN — ‘

BT-WAKE-AP

AP-WAKE-BT
AP-CK32K-OUT

@

PCM-IN

PCM-CLE

o {HER: TATF

o Efi: BEXY

o AP-WAKE-BT: XFZRTE bt #1T{KER, H bt EET(EN, FEREEBET,

o 0. FiF5 bt AN EIEBEE @S vart 0, M EAEFIEZEIEE pcm 0,

e 24/26MHz B$pES,

e 32.768KHz 155 : RIBEAME, BLERARIED (5) FHEAN clk #FTHMEE, B
LEEBIMNBRMBBANIZES,

¥t £, Bluetooth EERCBEMZE, AP-WAKE-BT i, B-RESETN ®#{TE I, M
32khz 5, XFHBES, KEHIRLELEZE Wi-Fi, BT —1K, FRLIKEBDRIER Wi-Fi —
¥, #1585 % (D1-H Tina Linux Wi-Fi F43EmE)

LU F L linux 5.4 board.dts Bluetooth tHXHEE

157 uartl pins a: uartl pins@® { /* For EVB1 board */
158 pins = "PG6", "PG7", "PG8", "PG9";
159 function = "uartl";
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160 drive-strength = <10>;
161 bias-pull-up;
162 };
163
164 uartl pins b: uartl pins { /* For EVB1 board */
165 pins = "PG6", "PG7", "PG8", "PG9";
166 function = "gpio in";
167 };
477 &uartl {
478 pinctrl-names = "default", "sleep";
479 pinctrl-0 = <&uartl pins a>;
480 pinctrl-1 = <&uartl pins b>;
481 status = "okay";
482 };
535 rfkill: rfkill@o {
536 compatible = "allwinner,sunxi-rfkill";
537 chip en;
538 power _en;
539 status = "okay";
540
557
558 bt: bt@d {
559 compatible = "allwinner, sunxi-bt"}
560 pinctrl-0 = <&wlan pins_a>;
561 pinctrl-names = "default!;
562 clock-names = "32k-fanoutl";
563 clocks = <&ccu CLKAFANOUT1 OUT>;
564 /*bt_power num = <0x01>;*/
565 /*bt power = "axp803-dldol";*/
566 /*bt iol regulator'= "axp803-dldol";*/
567 /*bt.io vola=<3300000>;*/
568 /Xbt power vol = <330000>;*/
569 bt rst n = <&pio PG 18 GPIO ACTIVE LOW>;
570 status = "okay";
571 };
572 t;
573
574 btlpm: btlpm@d {
575 compatible = "allwinner,sunxi-btlpm";
576 uart_index = <0x1>;
577 bt wake = <&pio PG 16 GPIO ACTIVE HIGH>;
578 bt hostwake = <&pio PG 17 GPIO ACTIVE HIGH>;
579 status = "okay";
580 };
[(uart=EE: TEFBuart rx, rx, ctx, rtxFifEABgpio pin.
btxE: TEZEEbt SMFRERMgpio pin.
btlmp=FE:: FEZRECEhostREESMEEDt, btMiEEhostFiEMMIgpio pins

WRAFRE © BseEREROERAE. RE—TNF
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D1-H BrRIB&EE T XR829 MiEH, REEH kernel menuconfig #l menuconfig i% 34
RZBECE RN A],

LU TFHIHEMEA kernel menuconfig & menuconfig AYIEIR,

(1) 2RREENZES: make kernel menuconfig

[*] Networking support --->
<*>  Bluetooth subsystem support --->
[*] Bluetooth Classic (BR/EDR) features
//URFELFhfp, FEX L TEAMNEDR

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

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

P =IaEk4% . make menuconfig BtE

Utilities --->
<k> bluez-daemon. . ...t e T e Bluetooth daemon
<*> pluez-utils. ... iiii it i i e Bluetooth utilities
Allwinner --->
btmanager --->
-¥- btmanager-core...4 . . e e Bluetooth manager core
<*> btmanager-demo. . ... i e Tina btmanager app demo

(2) XR829 t&4H

make kernel menuconfig E2&

[*] Networking support --->
<*>  Bluetooth subsystemssupport --->
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 Bi0&

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

<k> Kmod-net-Xr829. . ...t e e xr829 support (staging)

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

<K> Xr829-firmware. ... ittt it s e s Xradio xr829 firmware

[ 1 xr829 with 46M sdd //MRZ40MBRiR, FEEEFL,
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FERY bluez ¥k, HABEFHERFHNERXR, EERBH/ILARZAMN, FEf btmanager NiEm
., KEDHBESNE btmanager LEIEF IS API A, HaiXFERIOT:

o GAP

A2DP Source

A2DP sink

e AVRCP

HFP client($+%f HFP over pcm)

4.1 GAP

GAP (Generic Access Profile) B—"EMBVIES profile, A FiREEFIKEER IR
BB, BIEIREIRI. &R, SN RSLUES,

GAP BFrE HEMAKEENEM, ©ENX T Bluetooth & EEZEHHBINBAL . &
EXT—L@AmERiE, XEREaH5|A GAP BN ARE MUK K %N AR A AIZ & ER,
GAP BRTRPNEEFIRE (FERESHMNARERF) FJLUET Bluetooth RARMER, ULM
RIS HFHIN AR o

4.2 A2DP

ATHREFEY LEEERENSRENZIMBUE, BF SIGC 26 T7TaRZMO &LE (Ad-
vanced Audio Distribution Profile, A2DP) ., A2DP HENN AR S RIZFHNBESMEGEL
FEENHESHE. Ha] A2DP {UXEX T 2 mlEZMN L, REEX BRAHNEIND %o

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 18
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Application < > Application
Audio Source Audio Sink
AVDTP SDP < > AVDTP SDP
LMP L2CAP < > LMP L2CAP

Audio Source Side Audio Sink Side

4-1: A2DP &5t

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)

4-2: A2DP Z5f+

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

WRINFE © HRB2ERRRNERAR. RE—IF 19
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73 A2DP Sink,

4.3 AVRCP

x

AVRCP B FEMstiE F EL45E ST,

B

Application Application
(Controller) (Target)
>
(BIP) Av/C AV/C

(BIP)

Target Side

: AVRCP #1EZR

AVRCP FENX
A SERAE
B#l. TV,

ﬂ’lx%%@ Controller (%28, CT) . Target (B#5#l, TG) . CT 2
MABR. PDA. FHF, TG BEWGSHEE, tbmESF

WA © BSEERERHERAE. RE—TF
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] SRR W

(5
>

Controller(CT) Target(TG)
4-4. AVRCP =45

AVRCP A3 A5 :

Unit info: FRIREX AV/C & &MEEKE B,

Subunit info: FARIREX AV/C i&EHNFIRFE S,

Vendor Dependent: | @BEENXH AV/C 3<%,

Pass Through: EfMigHEARLZNGS, MER. BE R#E. B, T—fh. £—h,

4.4 HFP

HFP AL AMIESEE@iE, K iEg@EXFLRMNIFEERAXIRINFE: —NBIEESE
ENESMEME (over pcm X over/sco) . BI—NREFIEZEIENIES, A AT 8%

(EbaneRIERIENT, bR, 45, REFIERFS) o
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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

4-5: HFP #&£%2

(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

(BMbARE£53 HCI SCO) o

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

4.5 ZBEETT API £ 1PA

ARSIE

[tina/package/allwinner/btmanager

fERRG:

[tina/package/allwinner/btmanager/demo

4.5.1 btmanager ##EL5135 EH

4.5.1.1 log FHIFRK

typedef enum btmg lLog level t.{

BTMG_LOG LEVEL NONE = 0, // RAERFTED
BTMG_LOG_LEVEL ERROR, // RETENFRIR(ER
BTMG_LOG_LEVEL WARNG, [/TENSEIRMIE SR
BTMG_LOG_LEVEL INFO, JITEMRRER
BTMG _LOG LEVEL DEBUG /ATHAERER

}btmg log level t;

4.5.1.2 BT K&

typedef enum {
BTMG STATE_OFF,
BTMG_STATE ON,
BTMG_STATE TURNING ON,
BTMG_STATE_TURNING OFF,
} btmg state t;

IELEH btmg state t MME T BT AJREAL FAYIKZS. bt manager get state() AJETHIRENH
gl BT BYIRES. WIRFIM T gap status_cb() [EIEXKE, BT KSCLZRY, SI7BEIEIEREZH)

RS
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4.5.1.3 BT 3Rt

typedef enum {
BTMG_SCAN_MODE_NONE,

}btmg discovery mode t;

BTMG_SCAN MODE CONNECTABLE, / /TR AR R T
BTMG SCAN MODE CONNECTABLE DISCOVERABLE,//EI# K3 BT #E:E

/R ETAIR AT ERE

A BROEREA AR AU RN —AR N EL NI EHITEE

4.5.1.4 BT BERS

typedef enum {
BTMG_BOND STATE_NONE,
BTMG_BOND STATE BONDING,
BTMG_BOND STATE_ BONDED,
} btmg bond state t;

btmg bond state t #MET BT R FHEEXTRE, &
EDETLEEERT&IQ\O

4.5.1.5 BT A2dp sink EERE

TFEMBIELEEER gap bond state cb()

typedef enum {
BTMG_A2DP_SINK DISCONNECTED,
BTMG A2DP [SINK CONNECTING,
BTMG_A2DP SINK CONNECTED,
BTMG_A2DP |SINK DISCONNECTING,

} btmg a2dp sink connection state t;

btmg a2dp sink connection_state t ME T a2dp_sink MHMNBVERRE, BT EMYEFE

BK%% a2dp sink connection state cb() BPBYiR[D]

4.5.1.6 BT A2dp sink stream KZ&

BRI

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

} btmg a2dp sink audio state t;

btmg a2dp sink audio state t #ME T a2dp

Sink =@ ?l/)lb%m'{ku_,\; Li‘.fiﬂﬂﬂ"]@ﬁ @

#1 a2dp sink audio state cb() REIZFMBEHRRS. BHF a2dp sink FMREEEEDN
2 AVDTP thi¥, BRFNEFDIUKREEFUERREEREEERMHNER, AltiEd
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a2dp sink audio state cb() REIFHHBEBRRScAFNMEEEEERSEFAERFLMFE
SRE (EIRS A VIE R BMAHTEER a2dp sink audio state cb() REIFSIBEBORS, BF
BET AVRCP #hi¥# avrcp play state cb() [E7ER EFKEREIES B ZSTHEHOR TS

4.5.1.7 BT AVRCP K&

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_ERROR,

} btmg avrcp play state t;

btmg avrcp play state t #IE T ET AVRCP hilREIMZIIERBCRT, @it ARIEIE K 2L
avrcp play state cb() EﬂETﬁ@%‘fﬁﬁﬁﬂlﬁuo #BEbER a2dp sink audio state cb() iR[E]
BB BURTS, SEBEEFHLEYE, HAEREEZHEIMRS,

4.5.1.8 BT AVRCP %%

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 #FET API bt manager avrcp command() AJLAKIXT AVRCP

nF' 70

4.5.1.9 BT FFRER

typedef struct btmg_track info_ t {
char title[256];
char artist[256];
char album[256];
char track num[64];
char num _tracks[64];
char genre[256];
char playing time[256];
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l} btmg track info t; J

btmg track info t #E T & B REMINIRIEE, avrep track changed cb [EFEOHRE
RYREE{E B

4.5.1.10 [EIAEEK

btmg callback t B ENEARKKLERE, AREFERANRBERIFEZEE X — btmg callback t
KAWREIEST, SAE @A bt manager preinit() IR XI5 ITHIA L H D ECAERAY

=i,

typedef struct btmg callback t {
btmg manager callback t btmg manager cb;
btmg gap callback t btmg gap cb;
btmg a2dp sink callback t btmg a2dp sink cb;
btmg avrcp callback t btmg avrcp cb;
btmg hfp callback t btmg hfp cb;

}btmg callback t;

H: btmg manager cb AFiR[E bt manager A5 MELREIE, BEIXE T AN E
Fl. btmg gap cb ATFREIFIER GAP thi¥ABXBEHENE, XLE btmg gap_callback t
EXWTF:

typedef struct btmgdgap callback t {
bt gap status/cb gap status.cb; /*used for return results of bt manager enable and
status of BT*/
bt_gap_discovery status_cb gap.disc status_cb; /*used for return discovery status of BT
*/
bt gap dev found cb gap dev found cb; /*used for device found event*/
bt gap update rssi cb gap update rssi cb; /*update rssi for discovered and bonded
devices*/
bt gap_bond state cb gap_bond state cb; /*used for bond state event*/
bt gap ssp request cb gap ssp.fequest cb; /*used for ssp request*/
bt gap pin request_cb gap.pin request cb; /*used for pin request*/
} btmg gap callback t;

btmg a2dp sink cb AFIREIFAER a2dp sink MVABXREARLNE, SMAEXINT:

typedef struct btmg a2dp sink callback t {
/*used to report the a2dp sink connection state*/
bt a2dp sink connection state cb a2dp sink connection state cb;
/*used to report the a2dp sink audio state, not recommended as mentioned before*/
bt _a2dp_sink audio_state cb a2dp_sink audio_state_cb;
/*used to report the a2dp sink volume, range: 0~16*/
bt a2dp sink audio volume cb a2dp sink audio volume cb;
} btmg a2dp sink callback t;

btmg hfp callback t FAFiR[E] hfp MMYAEXFHRIENE, SYMEXOT:
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typedef struct btmg hfp callback t {
bt hfp hs event cb hfp hf event cb;
} btmg hfp callback t;

btmg avrcp callback t AFIREIFFER AVRCP thiNAEXMEHENE, WRAENXINT:

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;
} btmg avrcp callback t;

Hrp, avrcp play state cb FTREIHFIREBIRE; avrep track changed cb 7EHI#EER
REEANENRE HEIERE RVES (gEMtiit. B/ RFR. KWETEL. SR ROUTF
BRVERNINFS. SRBRBRIIRERHR. SREE, BHRERK) ; avrep_play position cb A
FEREHREISFIERBERHE (SK. SFHREmEZl.

4.5.2 #)1a1¢ API

4.5.2.1 gEITEPER5!

ERIERRE int bt manager set loglevel(btmg log level tlog level)
SEIREA btmg log/level t 1TENERFEE!, ¥ 4.2.3.1

iR [E]35EER int 0: pZ; -1: KWKo

IheEEIAR IZE bt manager WERFTENER.

4.5.2.2 IFREMFTENLR5!

BRIEUREY btmg log level t bt manager get loglevel(void)
SRR o

IR[E135EER RE|YEEAMN btmg log level t KAITENERE,
IheeER SREX bt manager WEFHFIFEABITENER.

4.5.2.3 F¥NaK

BRI¥ R B int bt manager preinit(btmg callback t **btmg cb)
SR 8@ btmg callback t 8§t E89IEH
IR [B]15 B int 0: A%H; 3F 0: KM,
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BRIF R EY int bt manager preinit(btmg callback t **btmg cb)
Iheetak BFXRARPEXEIAR E#RLEEIEH btmg callback t * #{T#iEK, B

P r BITE RIS # 1T . MR EEHERFIER exit ZEIW
JMIAFA bt manager deinit() #{7EIUL,

4.5.2.4 hatk

RERRE int bt manager init(btmg callback t *btmg cb)

SHIREA B T BENER ELE19AE5T btmg callback t *,

1R [a]15ER int 0: B¢II; -1: KK,

ThaesR BHITEFNMBNIRE REEITEEE XS, MBEF iR, AREEE

HECTIE. BEIRELIES)

4.5.2.5 AL

#HIRTY int bt manager_deinit(btmg callback t *btmg cb)

BR|

SR f51A btmg callback t 385 EAMFE

IR [B]35RH int 0: FZh;dE 0: KK,

IhREEIAR bt manager R#J%A . £ bt manager N BIZFRHFIHEHITHIAE
B, BLURBHAEPLEE. RELEXMH. MERIBREE.

4.5.3 GAP ¥ API

4.5.3.1 &EBHER

ERIERRE int bt manager set discovery mode(btmg discovery mode t mode)
SR btmg discovery mode t mode: BT i&&HMWIERX (G£W 4.2.3.3) .

iR [E]35% A int 0: BI0; -1: £,

ThaeraR REARM BT i§&HAEER,

4.5.3.2 profile ERiAfERE
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BRIF R EY int bt manager set enable default(bool is default)

SRR bool is_default: £i8F bt manager init() FFEEEZZIAfERE BT,
true: BIAEBE BT;false: XIFAZIAERES

iR [E]35 BB int 0: BI0; 3F 0: KK,

IheEEIAR 7£iAR bt_manager init() RS EHIZFIAFEEE BT, $—XBE3) BT, 2H
£ bt manager init() ZEIREE . FLEEAF AR bt manager H#iE
FEHMBERTZEE—BHE X,

4.5.3.3 FERE

RIERRE int bt manager enable(bool enable)

S5 bool enable: true: g€ BT, false: X7 BT,

iR [5]35 BF int 0: F%Zh; 3E 0: KK,

IheeHER fi5aE/x i BT,

4.5.3.4 EEXHEEHIA

RIERREY int/bt manager set_auto ssp reply(bool auto reply)

S bool auto| reply: =& BaE|E ssp EEXYIEK, true: FFEEBGNEIE ssp 17
K;false: XHFEREBNEIE ssp iBEK.

iR []35 BE int 0: BI; -1: KK,

IhREEIAR AP IAA bt manager N#HIERBREMNFER FZKE—EHEN. BRIV
WK ZIRES XEEEXH, EERAEFERZLEREFIEENH.

4.5.3.5 ¥ EzIEE

BRI¥ R EY int bt manager set auto pin reply(bool auto reply)

SRR bool auto_reply: @& E&IEIE pin BEXTIERK, true: FEEERIEIE pin
WBECXTIEK; false: XHFfEEBEIEE pin A3ECXTIEK,

iR [E]35 BB int 0: F¥ZhN; -1: kK,

IhReEIR £FF A bt manager N#HEZRBHNER T ZIRE—BEE M. Briflia

URARIZIREST NEEX Y, BEERSEMSBZREFREFIRENX
£, (BFPIAA bt manager BEHEHMBERTE) BXRABER.
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4.5.3.6 B

RIERREY int bt manager start discovery(void)

SRR o

IR[E]5%EE int 0: BI0; -1: KK,

Ihgetak &iE BT 3, PEHIRESEE gap [EAXE gap disc status cb() BIEHR
[El,

4.5.3.7 {FLEAE

RIERREY int bt manager cancel discovery(void)

S5 o

IR [5]35 BF int 0: AXIY; -1: KM,

IhREEIAR BECH BT 13, HIREEE gap EIAKEL gap disc status cb() BIER
[=l,

4.5.3.8 JREEERRIKE

BRIF R EY bool bt manager is discovering()
S5 To

iR [B]35BA bool true:BT ¥ ; bool false:BT KT,
IhREEAR IR E bt manager RAEPFTENFER,

4.5.3.9 BEIFExS

RIERRE int bt manager pair(char *addr)

SRR o

IR [E]35H btmg log level t $TENFRRKE, ¥ 4.2.3.1,
IhREEIAR IRE bt manager REPFTENER,

4.5.3.10 BUHECY
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BRIF R EY int bt manager unpair(char *addr)

SR char *addr: FERUEEXH BT 1&&#t,

1R [B]15 B int 0: FT7; 3F 0: KK,

IhREEAR BCH BT EExt. BCXTIAZSEIE gap EIEAKEL gap bond state cb() BPETiIR

[@lo

4.5.3.11 FEKE

BRI¥ R EY btmg state t bt manager get state()
SR Fo

IR [B]35RH btmg state t FAIEFIRE,

IhaeEIR FREY BT R

4.5.3.12 FRERZSIESF 2 FR

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

S char#*name: A FfR% bt name B#5%t. int size: TR bt name =
BEAN. ZSiEA/EEIEE MAX BT NAME LEN+1,

iR [B]35%BA int 0: A5 9E 0: KK,

IhREEIR FREYZAHY BT i8R M,

4.5.3.13 B AHIEFRFR

BRI¥ R B int bt manager set name(char *name)

SR char *name: AFIEERN BT &ff. FRBKEFEEET
MAX BT NAME_LEN, &N&#E%T,

iR [E]35 BB int 0: BIh; 3F 0: kK,

IhREEIR RE AR BT i8&& W,

4.5.3.14 3REY mac 3tk
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BRIF R EY int bt manager get address(char *addr, int size)

SR char *addr: BFREZM BT i&&#utAEEt;int size: AFR7E BT it
FEINA/N. TEIK/NEEFIKE MAX BT ADDR LEN+1,

iR [E]35 BB int 0: BI0; 3F 0: KK,

IhREEIR SREXZSH BT i&& ik,

4.5.3.15 #57FE profile &%

BRI¥ R EY int bt manager profile connect(char *addr,btmg profile t profile)
SR addr: FEEZENIEFIEEMIE; profile: EEEIEM profile,

iR [E]45ER int 0: F%Zh; 3E 0: KK,

ThaesR 187 profile #H1TiE,

4.5.3.16 357 profile BiFFiEE

int bt manager profile disconnect(char *addr,btmg profile t

BRI ER R B profile);

SRR addr: FEMFFVIEFig@EMtIE; profile: FEUTFR profile,
iR [B]35%BA int 0: A5 3E 0: KK,

IhaEEHEAR $E57E profile #H1THTFERE,

4.5.3.17 B EREE

BRI¥ R B int bt manager connect(const char *addr);
SR addr: FEHEZENEFig&E ML,
IR [E]45ER int 0: F%Zh; 3E 0: KK,
IhaeEIR EIHBRERE, giEXimFrA profile.
4.5.3.18 15 FA
BRIF R B int bt manager disconnect(const char *addr);
SR addr: REMANZEF g &L,
IR[E]35ERE int 0: AZH; 3F 0: KK,
Ihaet&EiR ETHB A ERE, BIEXHE profile,
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4.5.3.19 BRRIgE

RIERREY int bt manager remove device(const char *addr);

ZE A addr: FEMFRVEFiRE UL,

R [E]35EER int 0: F¢2; 3F 0: KK,

haeiAE  IRislEEEFIRE, IRBEENRE, IFBHENA, ASBERBHRERNE
B, TRMmgEERFEEMET,

4.5.4 A2dp sink Hi¥tE%x API

A2DP Sink ;&E#8% API, B47 btmanager RELI, BRFAZEXL, BFEMFER A2DP
sink, FEEE(FRE profile BIBTEERE A2DP Sink BlA],

4.5.5 A2dp Source API

4.5.5.1 &k

int bt manager a2dp src init(uint16 t channels,uintl6 t
RERREY sampling);

S5 R channels: E9li@E; sampling: SIARER
iR [E]35 BB int 0: BN, 3F 0: KK,
IhREEIR a1tk

4.5.5.2 AL

BRIF R B int bt manager a2dp src deinit(void);
SRR T

IR [E]15 B int 0: BT7; 3F 0: KK,

IheeEIR NMERREHE, H#HITRIBN

4.5.5.3 FHRBEHEN
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BRIF R EY int bt manager a2dp src stream start(uint32 t len);
S¥IREH len: WEPERE NEFMNARHEIRKE
1R [E]15 B int 0: AX%h; 3E 0: KM,
Iheet&EiR FFIa B EhiER
4.5.5.4 KRiETINIE
BRI¥ R EY int bt manager a2dp src stream send(char *data,int len);
SR data: &, len: RFEHEHIBKE
1R [E]15 B int 0: AX%h; 3E 0: KK,
Ihaetdir RIXEINEE
4.5.5.5 {ELEEK
RIERREY bt manager a2dp src_stream_stop(void);
SR x
IR [B]15 BA int Q:%Th; IF 0: KK,
Ihaetdir {2LEREIR

4.5.6 AVRCP API

4.5.6.1 BiaEH!

int bt manager avrcp command(char *addr,

BRI¥ R B btmg avrcp command t command)
SR SEEHIZ SR FEE L,

iR [E]35 BB int 0: BI0; 3F 0: KK,

IheeEIR AVRCP =4,

btmg avrcp command t FERNTF:

BTMG _AVRCP PAUSE: EH{Z&iK;

BTMG AVRCP STOP: {=1Hi&K;

BTMG_AVRCP_FASTFORWARD: fRi#;
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BTMG _AVRCP REWIND: HRE;

MHER: WE

BTMG AVRCP FORWARD: F—;
BTMG AVRCP BACKWARD: Hi—&;
BTMG_AVRCP VOL UP: HSSE;

BTMG AVRCP VOL DOWN: JEfRS&;

4.5.6.2 FHEEH

BRI¥ R B int bt manager vol changed noti(char *vol level)
S RA char *vol level: ERIEENETEFR. KELEN “0"~“16",
IR [E]15 B int 0: BT7; 3F 0: KK,
IheeEIR REENETEEFR.
4.5.7 HFP API

4.5.7.1 IZREIE

ERIERRE int bt manager hfp client send at ata(void)

SR char *vol level: EERENTEEFR, LETEN “0"~“16",
iR [E]35 EB int 0: BI0; 3F 0: KK,

ThaesaR RELEWNEEEFR,

4.5.7.2 IBIESRIERTEIE

BRI¥ R B int bt manager hfp client send at chup(void)

SRR char *vol level: ERIEENETEZFR. KELEEN “0"~"16",
IR [E]15 B int 0: A%H; 3F 0: KM,

IhReEIR HEENETEEFR.

4.5.7.3 IEESHLS
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BRIF R EY int bt manager hfp client send at atd(char *number)
SRR number: BEXKITHBIESH
1R [E]15 B int 0: AX%h; 3E 0: KM,
Iheet&EiR IEERIESHILS
4.5.7.4 ¥%RITE—REBiE
RERRE int bt manager hfp client send at bldn(void)
SRR x
1R [B]35i B int 0: AX%h; 3E 0: KK,
Ihaetdir BT E—RIBF IS
4.5.7.5 FWFNS
RIERREY int bt manager hfp client send at enum(void)
SHREA 7
IR [B]15 BA int 0«B¢T1; IF 0: KM,
Ihaetdir TRENZASHL S 55 41,5 55 [6@ 3 Bl iR Euk [E]

4.6 APl ARIEE

RiE 4.5 1 APL, RE T HEATL HAFASE, TENAERBREOT:

package/allwinner/btmanager/demo

F— bt cmd.c APIVERTRMA
F— bt _cmd.h
— bt test.c
L— Makefile

mainA\H
Ri¥Makefile

ZETET API fOfEAEISE NI TS, (782 bt test.c:: bt init):

o IREITENSI: bt manager set loglevel,

o F#N¥A1L: bt manager preinit, TTHAE REEFBE—R,

o ¥IMAMKEIARE: FERIER btmg callback t Z5#A{K

o FEEEEM profile: bt manager enable profile, MR&EEF K, FBHIAM Blue-
tooth.json X4 profile % B HiEEXERERRAIARY profile,

o ZHIEFYMAK: bt manager init,
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o DECHENPAIFHELE,

o ZHRIFIF{ERE:

bt manager enable,

R
\,\""“ﬂe
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B HRINFEXT N A profile @ GATT (Generic Attribute profile) , M5 2 ETE 1 #F(]
48 GATT MBEETF ATT thi¥ (Attribute Protocol) SR, ATT BOESIEELEE C/S 12
AY, €13% Server 5 Client,

5.1 Attribute

—BIRBIMRIER gatt server i, 1 server inn] IBRZIRS, tbIIOERS, MERS, B
ERZEE, MIRSHEKRARETTZ Attribute (BH) -

implementation
2 Octets 2 or 16 Octets variable length specific
A A Mg A
( T Y Y )
Attribute Handle Afttribute Type Attribute Value Attribute Permissions

5-1: Attribute

Bt (Attribute) BRSZHVER, Attribute FIEIBEXEN LE, G&THMITE:

e Attribute Handle

e Attribute Type

e Attribute Value

e Attribute Permissions

5.1.1 Attribute Type

Attribute Type B UUID M—1xi3, SIG HEFBHKBEME—L UUID KRFEMSE
A, b3l 0x180D 1{#*& Heart Rate, 0x1810 XX Blood Pressure £Z% (/& £:
https://www.Bluetooth.com/specifications/gatt/services/) o

128 fiipy UUID A% K, REBEAN TIRFIHIELBEFTELZKE 16 FHHHKIE, ATREN

X, SIG EX7T “I&Z UUID E#” #Y 128 iL@AME—trRi3, SE5—MRMERN 16 U ER,
Et7E SR RBVEHREZ 16 IRY uuid, EWRE*EESF UUID E#EIH,
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NIEFEEINT:

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

REXRIXM 16 1iR51585 0x2A01, 5TEM 128 i UUID E=:

[00002A01-0000-1000-8000-00805F9834FB )

UUID "I LA :

0x1800 ~ 0x26FF F{ERRSS LA @AM —IRAIT
0x2700~0x27FF B{EtrnitE8 (il
0x2800~0x28FF AFX 5 @148
0x2900~0x29FF FAfEfFItHA
0x2A00~0X7FFF RFX 72 4514KE

5.1.2 Attribute Handle

REFPEFLZRS, MIRSEBEFZEMAN, (LINBEXRBRSEESRERYE. KEBTE
M. BHBEERMES, XLERBIEMFFTLLET Attribute Type RXETX S, BRNREERM
BERNERNRERMMEINEEREY, XEMEEEL Attribute Type R#HITXK DT, ATHR
XNAAS|NT Attribute Handle, B4R, BB OREESEE 0x0001~0xFFFF,

5.1.3 Attribute Value

Attribute Value S FfrEMNE, tLITTEEERBRSTEEREEERZ VE,

5.1.4 Attribute Permissions

Attribute EE—AS5Z XEXBNRE. NREEETXEKBERSA&ERE. ReNR. —ikAE
AT LA

¢ Readable

e Writeable

e Readable and writable

e Encryption required

e No encryption required

e Authentication Required

e No Authentication Required
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UEXBRXTRMEMEMTENNE, 4T GATT profile ERMEMEENX, WF:

Attribute Type
«Primary Service»
«Secondary Service»
«Include»
«Characteristic»

«Characteristic
Extended Properties»

«Characteristic User
Description»

«Client Characteristic
Configuration»

«Server Characteristic
Configuration»

«Characteristic Pre-
sentation Format»

«Characteristic Aggre-
gate Format»

uuiD

0x2800
0x2801
0x2802
0x2803
0x2900

0x2901

0x2902

0x2903

0x2904

0x2905

Description

Primary Service Declaration
Secondary Service Declaration
Include Declaration

Characteristic Declaration

Characteristic Extended Properties
‘ Characteristic User Description Descriptor
Client Characteristic Configuration Descriptor

Server Characteristic Configuration Descriptor

Characteristic Presentation Format Descriptor

Characteristic Aggregate Format Descriptor

5.2 GATT

5-2: GATT Profile attribute types

GATT Z2E&TF ATT hilise, Fpl GATT &f& C/S @BEEE!, 8 GATT server #l GATT
client, WHEKIENZRARNTAUT 4 3£:

Client Request read
Client Request write
Server Notify
Server Indication
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Read

Client |. g
Write
Client | . "
Notify
Client )
Indication

-+

Client >

5-3: gatt BSHEE

Server

Server

Server

Server

Hrh Server Notify #1 Server Indication FX3IEHIE server KIXHIEL client IHAFE

client B8, FEREE client IxEE,

5.3 GATT Server

BIER Y, —MKERARERZS MRS, MKRS—RAE—EHRI, RSHIRBTHREMNE (At-

tribute) M. —MKEHIARSEARIITE:
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L oo e e

_________________________

]|

Profile
Service | Service
Include ! P Include Lo
] | b e ————— ! |
. ! ; !
® | i
Include : Include ’
| : ] ! :
Characteristic | | Characteristic
Properties o Properties oL
Value B Value
Descriptor ; ...i ﬁéscnplur ________ ’
b e T : by T SRR b
e P : Lo
i Descriptor | e DeCiiptor® | | |
. ! !
. | |
| Characteji§fic g Characteristic |
Propertids Properties
Value i vaue |
Descriptor ' Descriptor

5-4

: 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

5-5: weight service
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5.4 GATT Server API /43

L8] btmanager X% #F gatt server 453, EESBEISHF gatt client,

5.4.1 GATT Server & BB

5.4.1.1 characteristic properties

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
} gatt char properties t;

0x40

5.4.1.2 Characteristic descriptor properties

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 AUTH SIGNED/WRITE = 0x40

} gatt desc properties t;

5.4.1.3 Attribute Permissions

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;
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5.4.1.4 [EIFRHBSSHAXRGIE

(1) EERE

typedef struct {

bt gatt char read req cb gatt char read req cb; //
bt gatt char write req cb gatt char write req cb;
bt gatt char notify req cb gatt char notify req cb;

} gatt server cb t;

bt gatt add service cb gatt _add svc cb; //i&i0—4servicefIElFEEk
bt gatt add char cb gatt add char cb; //#&il—characteristich9ElERLK
bt gatt add desc cb gatt add desc cb; //i&iN—descriptorBIElE& Lk

bt gatt connection event cb gatt connection event cb; //gatti&EEMETAFELRLIRERLE
bt gatt sevice ready cb gatt service ready cb; //gattEzliserviceflIEEIEIZEE

bt gatt desc read req_cb gatt desc read req_cb; //clienti¥xuansdescriptor[EliE&K
bt gatt desc write req cb gatt desc write req cb;//clientEdescriptorEliF&Ek

bt gatt send indication cb gatt send indication cb;//servicei@HaLIgRENIEEREK

(2) ENANSE

gatt server EEEH

typedef enum {
BT_GATT_CONNECTION,
BT GATT DISCONNECT,

} gatt_connection event t;

#I01— Characteristic [BlJEER =%k

typedef struct {
int num_handle; //servicer—#HZ D handle
int svc_handle; //&fEserviceRhandle

} gatt add svc msg t;

#I—1 server [ElAREESE

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

#i0— descriptor ElIFR B

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

client %15 K EIF RIS
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typedef struct {

unsigned int trans id;

int attr_handle;

int offset; //AKEHIEZINAIRE

bool is_blob_req; //REAEHIEIRE, clientifX—RAEHIBRENAT LS ZR5E
} gatt char read req t;

client 515K EIFR IS

typedef struct {

unsigned int trans id;

int attr _handle;

int offset;

char value[AG_GATT MAX_ATTR LEN];

int value len;

bool need rsp;

/*BREFEMDE, clientilRBwrite req@FERIEN, WMIRBwrite cndFAEE[LE, */
} gatt char write req t;

descriptor IEiEREI K IS

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

descriptor Bi&K[EE K #E51

typedef struct A
unsigned int trans id;
int attr_handle;
int offset;
char value[AG GATT MAX_ATTR LEN];
int value len;
bool need rsp;
} gatt desc write reg.t;

5.4.1.5 RRSSEMIBXREGHIE

HEIN— RS R SRR

typedef struct {

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

} gatt add svc t;

#i0— characteristic EREHISERZERY
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typedef struct {

char *uuid; /*128-bit characteristic UUID*/

int properties; /*The GATT characteristic properties*/
int permissions; /*The GATT characteristic permissions*/
int svc_handle; /*the service atr handle*/

} gatt add char t;

#h0— descriptor RIS ERIERY

typedef struct {

char *uuid; /*128-bit descriptor UUID*/
int properties; /*The GATT descriptor properties*/
int permissions; /*he GATT descriptor permissions*/

int svc_handle;
} gatt add desc t;

Bh—1 service REHNSEHKE

typedef struct {
int svc_handle;
} gatt_star_svc_t;

{E1E— service FREMSEER

typedef struct {
int svc_handle;
} gatt stop svc t;

fBR—1 service LERHISERAL

typedef struct/{
int svc_handle;
} gatt del svc t;

\

service (A& client 2 {ERERIS IS

typedef struct {
unsigned int trans id;
int status;
int svc_handle;
char *value;
int value len;
int auth req;
} gatt send read rsp t;

service [B]E client G2 {EREIS IR

typedef struct {

unsigned int trans id;

int attr_handle;

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

service @] client IS EEH
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typedef struct {
int attr _handle;
char *value;
int value_len;

} gatt notify rsp t;

service 87 client B9 LY

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

} gatt indication rsp t;

5.4.1.6 [ 1BAELEHEF

gatt [ EBUBRE K

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

} gatt adv data t;

gatt B2 scan | EEIREAK

typedef struct gatt rsp data«st {
uint8 t data[31];
uint8 t data len;

} gatt rsp data t;

gatt [ EEMSH

typedef struct {
uintl6_t min_interval;//I &/ B3] E]fR
uintl6 t max_interval;//I #Ex ARt EIEFE
gatt le advertising type t adv_type; //I &33!

gatt le addr_type t own_addr_type; //I ik

gatt le peer addr type t peer_addr_type; //I #xtumithit
char peer addr[18];

uint8 t chan_map;

gatt le advertising filter policy t filter;//I #diS3Es
} gatt le advertising parameters t;

5.4.2 #]9a1L API

5.4.2.1 gatt server #1341k
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BRIF R EY int bt manager gatt server init(gatt server cb t *cb)
S¥IREH W 5.4.1.5

IR [E]15 BA int 0: AZH; -1: KM,

IheefER gatt server #J1A1LEK LR

5.4.2.2 gatt server R4tk

RERRE int bt manager gatt server deinit(void)
SHIREA .

iR [B]35 BB int 0: AYZh; -1: kK,

IheefER gatt server R#J%A1L

5.4.3 ARSSEM KRR

5.4.3.1 gIE—TERS

BRI¥ R B intbt manager gatt create service(gatt add svc t *svc)
SRR W 5.4.1.5

1R [a]15ER int 0: B35 -1: KM,

Ihaetdir elE— RS

5.4.3.2 #bl—1 characteristic

BRIF R EY int bt manager gatt add characteristic(gatt add char t *chr)
SH5EA W 5.4.1.5

iR [B]35 BB int 0: F¥ZhH; -1: kK,

Ihaetdir FEERRSS A0 characteristic

5.4.3.3 Fhl—4" descriptor

BRI¥Y R EY int bt manager gatt add descriptor(gatt add desc t *desc)
BB W 5.4.1.5
IR [B]35E B8R int 0: BIH; -1: KK,
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BRIF R EY int bt manager gatt add descriptor(gatt add desc t *desc)
IhgetEk FEERS HARI0 descriptor

5.4.3.4 RBih—1 RS

ERIERRE int bt manager gatt start service(gatt star svc t *start svc)
SERA W 54.1.5

iR [B]35% A int 0: BI0; -1: £,

IhgetEik BEh gatt service

5.4.3.5 {ElE—1 RS

ERIERRE int bt manager gatt stop service(gatt stop sve t *stop svc)
SRR W 5.4.1.55.4.1.5

iR [E]35 BB int 0: AYZhN; -1: kK,

IheEEIAR {Z1E—1 gattservice

5.4.3.6 MIFR—1 RS

BRI¥ R B int bt manager gatt delete service(gatt del svc t *del svc)
SRR i 5.4.1.5

iR [a]35 EH int. 0: BI0; -1: KK,
IheEER fhBR=—"gatt service, MIRENREEMER, FESHTM

5.4.4 RRSSHERIEEREX

5.4.4.1 [EE client iFEFK

int bt manager gatt send read response(gatt send read rsp t

BRI#Y R B *pData)
SRR % 54.1.5

1= [a]35 BA int 0: B¢Th; -1: KK,
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int bt manager gatt send read response(gatt send read rsp t
BRIEUREY *pData)
Ihaetdir client imi%EY server BIEMEHE, SBUEXINAIEIERE, server BT i%
RO EIRFERNAS

5.4.4.2 [OE client FiFk

RERRE int bt manager gatt send write response(gatt write rsp t *pData)
SRR 0 5.4.1.5

iR [B]35 BB int 0: AYZh; -1: kK,

Theemdk client iI55 server BMERVEYR, ZBUEXNNAIELEREL, server @ i%HK

HEEFIFEK, LUEH client EEERIN

5.4.4.3 &% client

RERREY int bt manager gatt send notification(gatt notify rsp t *pData)
SR W 5.4.1.5

1R [E]35 A int 0: B¢Ih;<1: KK

IhgetEIR gatt server J@idiZREGA client JHE, client AEEME

5.4.4.4 #57 client

BRIF R EY int btymanager gatt send indication(gatt indication rsp t *pData)
S¥REA W 5.4.1.5

iR [a]45 ER int 0: ATh; -1: KM,

IheefEiR gatt server BT iZKEIe client JHE, client EE[LOE

5.4.5 ble gap API

5.4.5.1 ZBEREHHHE

BRI¥ R EY int bt manager gatt set random address(void)
SRR I
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BRIF R EY int bt manager gatt set random address(void)
IR []35 BE int 0: BXZ0; -1: KK,
TheesaR ble g & {E AR L
5.4.5.2 {EEEI1B
int bt manager gatt enable adv(bool enable,
RERRE gatt le advertising parameters t *adv_param)
SHIREA enable: BENEXAI#&, adv param: [TEBMSE, W 5.4.1.6
iR [O]35 BB int 0: A¥Zh; -1: kK,
ThaesR fEREN +&
5.4.5.3 gEI BHE
RIERREY int bt manager gatt set adv data(gatt_adv data t*adv data)
BSEB 5.4.1.6
iR [E]35 BB int 0« BRIN; -1: LK.
ThaeHR RE BEE SUEMNRIRERRR 2.1.2.4 PRIRIEX

5.4.6 S%5 API BfEFRA

gatt server API EASBEFEZUT LR

o #1981k gatt server, A bt manager gatt server init K%{, HIhgEE B2 IEF X

run E;Eo
o SEMMEXMIEIERE, BIEWE server, . 5. @, ETF,

o l§E— server, TEBIFECIE —1 service (bt manager gatt create service) ,
1578 service FHABRRMABTMEREFE (bt manager gatt add characteristic,
bt manager gatt add descriptor) ,

o MEBSEH—1 server [5, FAILUEEN server 7 (bt _manager gatt start service)

o {FEEEI#&, REBI #5% (bt_manager gatt enable adv) ,

o NRFE, FAILUZE HBWEHIE (bt manager gatt set adv data) .

FENERMFASE!

package/allwinner/btmanager/demo/gatt server test.c
IIHERHRIT: gatt server test, EEBWITtest, METLUAFHIble app#iTiEEiESserver,
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XAEER:

MIXEF 6L Z bt _test, % app FILUEEIETT, HAIUREIE T,

EEETHERS S

root@Tinalinux:/# 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
-p, --profile=NAME enable BT profile
-i, --interaction interaction

- a2dp-source Advanced Audio Source
- a2dp-sink Advanced Audio Sink

- hfp-hf Hands-Free
- hfp-ag Hands-Free Audio Gateway
- hsp-hs Headset
| - hsp-ag Headset Audio Gateway
REaR:
(bt test )
RERAN:
bt test -i
REXWLHIR:
[bt]1#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
unpair uppair [mac]: unpair with devices
paired list paired list: list paired devices
get state get state: get bt state
get name get name: get bt name
set name set name [name]: set bt name
get addr get addr: get bt address
set dis set dis [0~2]:0-NONE,1-page scan,2-inquiry scan&
page scan
avrcp avrcp [play/pause/stop/fastforward/rewind/forward/
backward]: avrcp control
profile cn profile cn [mac]:a2dp sink connect
profile dis profile dis [mac]:a2dp sink disconnect
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connect connect [mac]:generic method to connect
disconnect disconnect [mac]:generic method to disconnect
remove remove [mac]:removes the remote device

a2dp src_start a2dp src _start:start a2dp source playing
a2dp_src_stop a2dp_src_stop:stop a2dp source playing

remove remove [mac]:removes the remote device
hfp_answer hfp_answer: answer the phone

hfp_hangup hfp_hangup: hangup the phone

hfp dial hfp _dial [num]: call to a phone number
hfp_cnum hfp _cum: Subscriber Number Information

hfp last num hfp last num: calling the last phone number dialed
hfp vol hfp vol [0~15]: update phone volume.

get version get version: get btmanager version

debug debug [0~5]: set debug level

ex_dbg ex_dbg [mask]: set ex debug mask

6

.1 a2dp sink XL E

2. EAFNITHES, 8% "aw-bt-test-xxxx"Big%E, FHHITHEE

KiGHIT: bt test -p a2dp-sink Z#H bt test -p a2dp-sink -i (FEFERAREER)

. FHITFERERapp, #HITRHRER, RERSASBHES

6

.2 a2dp Sotice ML

a2dp source BERAMNER BEIRIEIT:bt test -i

1

2

w

6
7

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

4.

5.

. FadbfiE S35 fFpush El/tmpERT, Hin&/944100-stereo-s16_le-10s.wave S3AXHERILIMtina sdkF
LU BR 12 IRER:

. }17: bt_test -i -p.a2dp-source

. PIBIEEIRE RN EInaciill: scan 1, PRETIEELRE: scan 0, RNELIIRETIMNIEE: scan_list
FESSIEER T SM: connect mac_address(connect 40:EF:4C:7B:77:ED)
EEMIMRR " connect . . "F#¥ .

. FFYA¥EM: a2dp_src_start o
. fZIERER: a2dp_src_stops
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6.3 avrcp X2 B

1. £ a2dp sink MXLSEEIET (AfT: bt _test -p a2dp-sink -i HAXERERR) o
2. P3IT: avrcp play/pause/stop/fastforward/rewind/forward/backward AJ#ITSRIER, BE, R
#, B, ETHERE

6.4 gatt server it &

#IT: gatt server test,

HiT: testo

Filapp (ble scannerZnrf connect) o
HEHEE"aw-bt - testxx"FRHMEFIRS.

fuuid 933345 5# T readMwritei®(E,

readigfER FHlappsUrEIEF RiHEm,
writei2ERFilapp R ENFRSEREFVNSEOLKEE L,

No ubh WN =

6.4.0.1 hfp client MiXTE

HIT: bt test -io
FNEZELEFLE .

SREBIEIT: hfp answer .

REa$ELE  hfp_hangup o

BEHIRS: hfp dial 10001 o
BENIRIT E—NEBIE: hfp_last num
BENIREXFH :hfp_cnum,

No ubh WN =

6.4.1 ECEXf

LR RFINEEXH 7 bt init.sh # Bluetooth.json WX, FIEETEINRERRKE

hiERR, 155% 3.1 &1, M Bluetooth.json, HEEEWT:

=

"profile":{

"a2dp sink":1,
"a2dp_source":0,
"avrcp":1,

"hfp hf":1,

"hfp ag":0,
"gatt client":0,
"gatt server":0

}

"a2dp_sink":{
"device":"default",
"buffer size":30080,
"period size":3760
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}
"a2dp_source":{
"hci_index":0,
"DEV":"00:00:00:00:00:00",
"DELAY":20000

I

"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 %8: RREIAFEFREN profile, HAF&BE5HAA bt manager enable profile
fEREARLE profile BY, FERIAMXNFBE#HITIZEECE, FREARLE profile,

e a2dp sink %B: ZFXBEFERHA a2dp sink ERZIMEXNEE, device RNERMNBEHE
£, buffer size A¥IR alsa BEH buffer size, period size ¥I[/ alsa £%{ period size,

e a2dp source: FAF a2sp source WELES %K, ERIERAZE

e hfp pcm: AT hfp over pcm HBEECE, rate RRIEF pecm ARFRIEER, RIEFRAR
%, phone to dev cap RAFIFIHMEFIRARINEFRBIZESMNE £ (FHAELRBEFIER
H, HIMRABBY i2s FAEER, WMENHFILHIENAS) 5 phone to_dev play X¢
HFNPHENE S E T Rim#TERE £, devito phone cap RABEFRFIFH A HEESZH
A+, dev to phoné play RAEAFEFBEEANEFIRANEF (FRENIHEFVA)
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7.1 HEEmIF

o 1 WRIBFARSHIA 3.2 N PHIEE EH.
o 2 IRIERIEENE bt B9_EE gpio (£3F reset pin, wake ap, hostwake) . uart 5%,
e 3 0% bt init.sh B2 & EH.

L ES e
tina/package/allwinner/btmanager/config/xradio bt init.sh
BEALRRAZ

/etc/Bluetooth/bt init.sh

e
MRFEARZHAMIY: "$bt_hciattach" -n -s 115200 /dev/ttyS1l rtk h4
MERAZHSTY: "$bt hciattach™ =An=s 115200 /dev/ttySl rtk h5

o 4 4% Bluetooth.json Xff, LAHEIEEFEEETIER, 5% 4.6.1

RIFRZ:
tina/target/allwinner/dl-h-nezha/base-files/etc/Bluetooth/Bluetooth.json
BEALERAZ

/etc/Bluetooth/Bluetooth.json
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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,
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