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Random device address X439 Static Device Address #1 Private Device Address &
3, 7£ BLE X, RE Public Device Address ¥4, FE 3 PMRE: &L Public Device
Address £E@ IEEE WX, R/AF5, 187 BLE B9, #ALLBLE IC MWEZA&, T2/ NH—%
FFH, HR: Public Device Address NHRIFSEIEEHEEED. E®N—M4E1%, BilLk BLE
RENHREREZ MERETEEFE—TMHELN) , SHEFREAEK; RE, R2EEK,
BLE RA—H7HNNAZ=E HBE, XEKERBME RS, MELERINFIBE/NIE
B, XRFLEW, FIEFEGSEML, MATESRIXE, ?97%@{9@:5&@@, BLE th
VRS T —Fhitihk . Random Device Address, Blig&Mulit AR EED B, MEEIREIZE
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

&Y 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—MBENEL, FREEHN 0, BAREELEEN 1,

E— N LEEASHRREFE,

TR EBRHEA U, BEREEH, FBAUFRSAE, NRKE, ERREFNE
BEER, BTAEEX.

WRAFRE © BsEERERNERAE. RE—TNF 6
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(b) Private Device Address

Static Device Address @i it E RIS, #RRT B3R, Private Device Address
NE#H—F, B ENEMMMALMBRM S L, IREEFMUNTEEMZ SN, RBIEtIEE
AN, 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
Q/>
Non-resolvable private address fl Static Device Address #{i« EMEH 0 L, REZ4
£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
S 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 HAMEIARM: =L 24bits SRENEERS, EFRESMbit A “107, BFIRIRMUESEE,;
AL 24bits SFENELF IRK £ hash i8S ZIRY hash B, ZEM A hash = ah(IRK,
prand).

WRAFRE © HSEERERHERAE. RE—TF 7
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o H3iF BLE FHBIZLENE UG, RFEAREESNMN IRK, fMzMiithy
prand, #{TFE##H hash B8, HREZELRMtUFRY hash FELLIR, ERNEIE,
AHITEENIRE. XNEERE resolve (FE#7) , XM =R Non-resolvable private
address/Resolvable private address &R HIH X,

e L T GAP(private addr int) NEAH, ENEH. WRE B, 9@ 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 o -
1 2404 MHz | 0 °
2 2406 MHz 1 .
11 2424 MHz 10 .
12 2426 MHz ¢ 38 .
13 2428 MHz 11 °
14 243D<I:.4Hz 12 °
38 2478 MHz 36 .
39 2480 MHz 39 .

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

BLE M{gi&X153 /9 0~39, HA channel 37,38,39 Al #&(EE, HEAKIERGEE.

WRAFRE © HSEERERHERAE. RE—TF 8



( Auwiner’
ISR WE

2.1.2.3 LE ["#&&3

ME 3 FFA1FE LE $8%8 5 ™MRE, HAP Advertising 1 Scanning & LE FEEENH
MRS, ENEFERBIULEZEZAEXEE,

[ 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& PDUERY PDURT ViAR
N . AdvA(6 octets N W
& luv_mn » v ) TR, TR &
<>c) 9 ata(0~31 octets) 9 9
<& AdvA(6 octets)
& ADV_DRECT_IND AHIEERIREEE, FARER
<& TargetA(6 octets)
Advertising & AQVA(S octets) Q<> <
ADV_NONCONN_IDN FALMER, zﬁrbm@
i AdvData(0~31 octets) i
O O <
AdvA(B octets)
ADV_SCAN_IND FRIMERE, FICERE
AdvData(0~31 octets)
ScanA(6 octets) HIZIRFIADV INDELEADV_SCAN_INDZ R 1B
SCAN_REQ TR, =TRAETZPDU, BRIIGEN BESNE
. AdvA( octets) B:
Scanning AVA(G octet
e RaR VA(G octets) EBEISCAN REQWKE, BITAPOUNIL, 2
B ScanRspData(0~31 octets) e

2-9: Advertising type

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

o AdvA AdvA FEXBET EERMUL, TILRE public address 1AL RZ random address,

WRAFRE © HSEERERHERAE. RE—TF 9
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o AdvData B1E T/ #&E BHNMIERE, KEN 31 FT15;
e ScanRspData B&HES #HEWE SCAN_REQ ZEEIEMNI BEIERNS.

2.1.2.4 AdvData #1 ScanRspData &=

Data
- -
Significant part Non-significant part
- g pal > g pal >
AD Structure 1 AD Structure 2 ... |AD Structure 'N 000...000b
I TS e —— -
| T ——
11 octet Lengthoctets TS e———
Length Data
[ I .
[ | §/>
Lo odets Length - n octets | q >
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 #1 AD data, AD Type #l AD data Bi¥HARNBAISE
https://www.Bluetooth.com/specifications/assigned-numbers/generic-access-profile/
#[Core Specification Supplement.pdf]s

<>\/

WRINFE © HRB2ERZRNERAR. RE—IMF 10
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Context
Data type EIR AD SRD A ACAD 0OB
Service UUID o 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 - 0 O
Appearance X c2 c2 QT\ X C1
Public Target Address X Cc2 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 X O
LE Supported Features X C1 C1 X C1
ChannelMap Update Indication X X x C1 X
BIGinfo X X X C1 X
Broadcast_Code X X X X | O
Table 1.1: Permitted HSBY88 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 © HRB2ERZRNERAR. RE—IMF 11
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2.2 HOST 4R

—RRIER FEEFHINALE controller IBITELLMEA £, T HOST BITEEIESH L, FiLIM
BANAERKIEEXE HOST ik, EHRIMNBEEEFR, SWMEFESHNERATR, 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 Z EB1R% profile, profile Z[alGLE2BMAEMRA, BLENZTEIRIIA, RIFXL
profile; FMABAILEHD N 3°K%E (BFE 2-1) -

o ZHEFHS (BEES) . &
o BF RIS (KEBHH) . »
« mesh 4 (FEH) . g |

TEHNNEBR profile #H{FELELINE, 7AEBBEEFNRINFEE T MERD

2.2.1 ZBIE5F Prifile 748
2.2.1.1 _GAP

GAP (Generic'Access Profile) B— MEMBVIESF profile, AFRMEEFI&EHERIFIRIL
BE, BIEIGFRIAI, i%i%@ EWN. RSEIESE,

GAP BFREHENAREAEMNEM, EENXTE Bluetooth K& EEZEHHBIBAS . &
EXT L@ ARIE, XEAR(EaIH51 A GAP BN ARE MUK KL% W 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 HAEIMNHEE REBESSESZIMHIEL
ZEENSESHE. Ha1 A2DP {UXEX T 2 mlEZMN &, REBEX BRANEIND &

WRIRFE © HRB2ERZRNERAE. RE—TIMF 12
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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

/>
REBIECRI—IHIRAIMA Souce B (LLIFEN) , BUWRSIRH— iﬂzﬂ]#’]’t Sink ¥ (kb
WHETFEFE) o A2DP BEI7E AVDTP Z k8, AVDTP SLISEAERE1.2CAP 5348i#1T audio
BIRMBIERM audio LMK, SSRMAEIIENMAIL. BEE. BuUMERITHEINEE, o
LUIBfES AVDTP & A2DP EEEITN,

\ |
Audio Stream - ’ ‘

Headphones (SNK)

Audio Stream %

Portable Recorder (SNK) Microphone (SRC)

2-13: A2DP Z4if5l+

A2DP ®JLL53 9 A2DP Source M A2DP Sink, Ei&iXimHA A2DP Souce, #IBZEIHHR

WRINFE © HRB2ERZRNERAR. RE—IMF 13
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@‘“"2"9’5’“ %00/\/ %00/\/ :u;@?lf: i
%3 A2DP Sink, Y i~ O !
<& < <& <& <&
<& <& <& < <
< < <& <& <
Q<> <>Q ©<> Q<> <>©
~ 2.2.1.3 AVR%B ~ O Y
<& < < < <&
AVRCP BT SN F T&EITTRENFE,
Application Application
(Controller) (Target)
e
S N\ N A
(BIP}@& AV/C %\)&x\ %0&&\ AVIC (Z@;\
<& <& & <
©<><
©<> <>Q
< <&
<>Q <><>
<O <O
Target Side
-14: AVRCP 1EZ2
\50/\}‘\\* \ - \30/\/\{\\ - \‘é\}'\\
AVRCP HIEX troller (%88, CT)  Target (B#F#l, TG) o CT &
BB AR, PDA. FH%, TG REBHSSNEE, LMEF <
ﬁ < <O &
. TV F, < <
< <& <
<& < <&
< <& <
<>Q ©<> <>Q
& < <&
Controller(CT) .
Sl Sl Sl
< <& &
¥ ¥ o <
S S & 2-15: AVRCP R4l S
<>Q ©<> ©<> QQ
<& <& <& <
©<> @g <>Q
AR © HKBLERKRNBRAS. RE—INF 14
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AVRCP A AEMHE< .

Unit info: FARIKELAV/C R &HNEARE R,

Subunit info: FARIREY 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 A AMIEFIEE@IE, K EgBEEFLRNIFEERX IR INFE: —BIEESE
ENEIREME (over pcm X over sco) o BI—NBEFESTEIENIES, N AT 185

(ELINEEIERIRNT, bR, 4S5, KEFIERFF) o

WRIRFE © HRB2ERZRNERAE. RE—TIMF 15
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Application
host
L2ICAP
VSCO ACL
| § — Y SRR GRS
Link Manager Protgcol
Baseband & Link Controller — EE
module
Radiol
1. over Sco control 2. over pcm

audio stream

o7 2-16: HEP 1E%8

(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,

EFEEEEE PCM, 1EEAHAREN pom B0, FILUEY 25 SEREBHTES, BT
EHEEERMAEEESY HCl, &A%

BEFEREA IS N ACL (HRELERE) , SCO (HMEE) . KEDEEMERA ACL #E, R

WRAFRE © HSEERERHERAE. RE—TF 16
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BREFIESEIER SCO iR, MENYATHE EMEARSIHETESBIEHIEEET PCM
(BB AR£5E HCI SCO) -

LB btmanager TEX#FMAHE hfp 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) <> APHY

§/>

RFCOMM |SDP | <}~ |» RFEOMM | SDP

LMP <-4hEk % LMP L2CAP

v g P> Baseband

DevA DevB

2-17: SPP =l
<>\/

2.2.2 {RIhFEIESF Prfile T4

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

—HRIGEMRERN gatt server I, £ server WAl UBRZRS, LbiIOERRS, MERS, B
2EREEFE, MRSHERARETE Attribute (BH) »

WRINFE © HRB2ERZRNERAR. RE—IMF 17
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implementation
2 Octets 2 or16 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

A

2.2.2.1.1 Attribute Type Attribute Type B UUID M—1#5iR, SIG HFEBME —L
UUID RESERILE, thin 0x180D % Heart Rate, 0x1810/4X# 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 ]

FERIEW 16 iR71R87 0x2A01, 5EEM 128 fiI UUID EE:

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

UUID SR TLA:

0x1800 ~ 0x26FF F{EARSS KA @AM —IR5I8T
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
REBRSEEEERM. EHFEMEY. BHUBEEEMESE, XLEEMHMFETLUET Attribute
Type RIEFX 5, BERNREEBMESAENRERUNEI/INEERY, XERLEET At-
tribute Type R#HITX DT, AT HRRXNREM5INT Attribute Handle, B4 @R, B
EBMamEESEE 0x0001~0xFFFF,

WRINFE © HRB2ERZRNERAR. RE—IMF 18
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2.2.2.1.3 Attribute Value Attribute Value 2E£/MEMMNE, tbIEEEFRBRSTE
ERMEEREZVE,

2.2.2.1.4 Attribute Permissions Attribute E5—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

N EFBEXTRUMMTENNE, BET GATT profile B DHEMEN, WTF:

o

R - 2 L
Attribute Type UUID Description g
«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

WRINFE © HRB2ERZRNERAR. RE—IMF 19
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2.2.2.2 GATT

GATT Z&ETF ATT Hhi¥FE, Frll GATT E1E& C/S BEtRE, ®¥E GATT server f GATT
client, AHIEAMERALD NLUT 4 .

Client Request read
Client Request write
Server Notify
Server Indication

Client

Read

Client

Write

Client

Client

Notify

Indication

4

2-20: gatt BEER

Server

Server

Server

WRAFRE © HSEERERHERAE. RE—TF
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Hrh Server Notify # Server Indication BIX5!:

MHEER: WE

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

2.2.2.3 GAIT Server

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

WRIRFE © HRB2ERZRNERAE. RE—TIMF 21
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Profile

Service Service
==X -'l : :-------------------___-----------': :
' Include ! o Include Lo

! | R !
. ! 2 !
™ i i
i Include . i i Include , i
e 1 : b e ! :
Characteristic | | Characteristic
Properties o Properties oL
A T i i B
P Value <>‘o°0 i Value | |
== == mmmmmmmmmmos-oe . i i :________________:::::-::::::______i i i
: Descriptor i see ! A Descriptor Co
& b v S
S oo , e e KN Cob
i Descriptor | e DesCiptor® | |
. ! !
. i |
| Characteji§fic g Characteristic |
Propertids Properties
| Value i vaue | e
; :‘:::::::_'_‘:_'_'_'_'_'_'_':::_':::::j‘ | o ,L_‘_‘_‘_‘_‘_‘_‘_‘_‘_‘_‘_‘_‘_‘_‘_‘_‘_‘_‘_‘_‘_‘_‘_‘_‘_‘_‘_‘, | ;
i Descriptor LA Lo Descriptor AR
CE Descriptor L SPT Descriptor .

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 E—&RFIBIEMMEXITRERNES, N7 TRENIIET M, —1 service
BE—1PEE L Characteristic, B[ LUEE include AR, B HM service. FRE—
server BEMER AT AT LE:

WRINFE © HRB2ERZRNERAR. RE—IMF 22
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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 XY Characteristic B value 3{A#ER, L& Character-
istic B9 descriptor 3{AI#i5 ).

o Characteristic value B¥HEREFRE, FIEI—MEERHE MEBREE,

e Characteristic descriptor M{f#F T —LE#0 Characteristic value #8XH{EE, LLIRER
PR HARIEN, »

»
S

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

TEZESEFF— service BIfF:

WRIRFE © HRB2ERZRNERAE. RE—TIMF 23
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<& & <> <O
‘Handle Attribute Type Attribute Value %
0x0001 «Primary Servicen «GAP Service»
% 2 )
0x0004 ‘«Characteristic» - {0x02, 0x0008, «Mvi%ﬂam»}
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 «Characteristicy {0x02, 0x0110, «Battery State»} .
0x0110 «Battery Statex» 0x04
E@@fm «Primary(\%&?ice» «ThenR@%vter Humidity Service» 7
0x0201 «Include» {0x0500, 0x0504, «Manufacturer Service»}
0x0202 dinciude» {0x0550,0x0568) ﬁ
0x0203 I «Characteristic» {0x02, 0x0204, «Température»}
0x0204 «Temperature» oxo28a UL
0x0205 «Charagteristic Presenta- . {0x0E, OxFE, «degrees Celsius», 0x01,
tion Format» wOutside»}
0x0206 hara U vzutside Temperature”
scripti
0x0210 «Characteristicn {0x02, 0x0212, «Relative Humidity»}
0x02120" || «Relative Humidty» /  ox27 &
0x0213 «Characteristic PreSenta- | {0x04, 0x00, «Percent», «Bluetooth SIG»,
tion Format» «Outside»}
0x0214 « istic User "Outside Relative Humidity"
@cﬁpﬁon» <><> <>©
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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FIF@EY vart #HITEREE, FIEOH (30 R328) FELIMEIE bt uart I¥EN, L2CAP, L
B2 L2CAP 2z EH9&M profile, EH bt uart Xz, L2CAP, rfcomm FEFRZOLDIMNEER
FERZTEEE, HtEETERAFTE,. BFFEN bluez MR EER XU TEAMN profile,
RD—LERBAMG, APEITHAAAIREEREBHFITRARMNNIEFEFR, bluez UXEIT
profile 2843, RAELIZIMENR. 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

o T# firmware

¢ &) bluez il

5% btmanager 5

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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o S
3.1.1 BF o7 o <
< S & O
S < & & &
& & & S O
S & & O &
O & & ﬁ? i~
VCCIO-WIF]
& o &
VCC-WIF
BT-UART-RX —
BT-UART-TX VCCIO-WIF
.—
i  BT-UART-RTS :
T h WIFI 24Mhz
) BT-Wig{@E-P.F‘ %\&@
AP-WAKE-BT N
CAP-CK32K-0UT & &
& - . &
& T @ S
& : PCM-IN S &
& : - &
! PCM-CLK .
YNC
bt T{E%E -
%QO/D
. g@% BHTEE, S—%ATF 0 LusEE
<§©ETLLZ &) Q@ QQ
e = bt #HTHIE, 4 bt EF TN, BERHEHET. Y
@& o B0 TI5 bt AN WIBEEDREY u%m%&u, ﬁﬁ%ﬁﬁ*ﬁéﬁﬁ%@:&%ﬁi pem 00, Q@@
O e 24/26MHz Bz 2, O O &
e 32.768KHz 55 IRIBRAME, BLEFARNIE L (5) PRBAG clk #ITHMEE, &
LTI RIMENIZES,
W4, Bluetooth EERBENZME, AP-WAKE-BT #i5, BT-RESETN #7541, i
32khz 55, XFHEBID, KIBOHIRALERE wifi, bt —1&, FRUUIKE D RIER wifi —3K,
FiEAESZ (wifi FRIEE) -
LA linux 4.9 sysconfig.fex Bluetooth HXHEE Q Q
% Y &V &V
[uartl] = OS2 OS2
u @%used =1 QQQ QQ QQ ¢
<uartl_type =4 S & O <<
<><><> O O O AAO
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XAEER:

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:PGO9<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:PE@3<l><default><default><l>
bt hostwake = port:PE@O<6><default><default><0>
uartFE: FEffBuart «rx, rx, ctx, rtxFrERMgpio pin,
btFEk: FEREEbt SfIFFERABIgpio pin.

btlmp=FE:: FEREEhostREESMEELt, btMiEEhostFREMAYgpio pins

3.2 bluez hi¥txECE

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

config % X3 WZEYECE BRI ],

LU TFHIHZ MR kernel menuconfig M & menuconfig AYIEI,

(1) 2FBREEMZES: make kernél menuconfig

E1F kernel menuconfig fl menu-

[*] Networking supporty. . <-->
<*>  Bluetooth subsygzem support --->
[*] Bluetooth Classic (BR/EDR) features
//UIREEZRFhfp, BEIX L TEHMEDR

<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 G

....... Bluetooth daemon

Bluetooth utilities

bluetooth manager core
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[*] Enable btmanager demo support
Sk WIrelesSSCOomMMON. v i vt ittt e et it e as Allwinner Wi-Fi/BT Publicilib

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. . .......ciiiiiin.. xradio bt 1pm support (staging)
Firmware---> >
<k> Xr829-firmware. . ... e Xradio xr82§/}irmware
[ 1 xr829 with 40M sdd //MRZB4OMEIR, BEEE L, X

(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 //INEFHhfp over pcmift

make menuconfig it E

Kernel modules---> v
Wireless Drivers--->
<*> kmod-net-rtl8723ds..........c it 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

A2DPsink

AVRCP

HFP HF (5t HFP over pcm)
e SPP

btmanager RIBIE : ~N

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

fERRBG:

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

4.1 [B]ifEExEL

4.1.1 btmg callback t

<>\/
btmg callback t #IE T btmanager MWEEALHEK, ARFEFEANREIFEEX—
btmg callback t AR K EIEEH, @FAA bt manager preinit() B ¥iZIgsH#HITHIE
WHPEEMEMB=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 avrep 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;

e btmg adapter cb: ZsiEFi&EIREHIEIHA;
e btmg gap cb: GAP #EXx8I[E1H;

e btmg agent cb: Agent 89[EliE;

e btmg a2dp sink cb: A2DP Sink FI[E]i;

e btmg a2dp source cb: A2DP Source HJ[EliE;
e btmg avrcp cb: AVRCP BY[ElH;

e btmg hfp cb: HFP 89[Elid;

e btmg spp server cb: SPP Server FI[E]i;

e btmg spp client cb: SPP Clinet H9[EliE;

e btmg gatt server cb: GATT Server B[ElIA;
e btmg gatt client cb: GATT Client F9[E]3f;

U EHENARBSEEXEEAERNNNE; o

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 tin.. .

gap scan status cb: IFEREMENE, NFFEIEHE, FUEEE,;
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, //RFTENHIRE S
BTMG_LOG_LEVEL_WARNG, //HTENSRIRMEERER
BTMG_LOG_LEVEL_INFO, //FTEMRRER
BTMG_LOG_LEVEL DEBUG //THERER

}btmg log level t;

NONE: XEF{EITED
ERROR: RTENHHRIER
WARNG: #TEMIRMESESR

[ ]
<
e DEBUG: {IHEIXERE < >

4.2.2 btmg adapter State t

BT K&

INFO: {TEMEREE ~

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

BIRLE btmg_adapter.state’t &R BT & FHIRZ. bt _manager get adapter state() AJ
FEHFREX AT BT BRE. NRFM T bt adapter state cb() [BlIFERER, BT REHKTH, &

37 BNl & B H FRRES.

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&& A AT, AIHEE
}btmg_ scan mode t;

o NONE: REAFAKAI. NAJHEE
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e CONNECTABLE: ig&RI#IERE. FaJHAN
e DISCOVERABLE: i&&BI#R&I. BAI#RIERE

M ERN =RV LUEE heiconfig i EH, Ti&&E adb HELEOFHAN 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 <ﬁ>
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 /&

BT IO g

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: &&REHHEREES

DISPLAYYESNO: i&&ABMWNYES 1 NO WaESH, thaEsmHER

KEYBOARDONLY: &&8IUHEAN 0-9, HIASEH YES/NO 89877

o NOINPUTNOOUTPUT: &&:&Bm N\ AEE
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4.2.5 btmg bond state t

BT RS

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 { R
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 #HRAMENIHEIWEFIREREFES, BTFIERAKE. BEE. BEENNEFIR
BERE, RZENKZEEERE,

¢ remote address: &% macHILER

e Temote name: REAMN

e icon: REEMFEE, B bluez kLR, ERIEREWMIEHLER

e paired: FERECXTIRES

e trusted: IETREREREME

e blocked: IETREERIUEIER, WRA true, RRELZIGERENERE
e connected: IETEERS

e 1551 FERIREETRE

r class: 1&&H COD A

4.2.7 btmg scan type.t

BT $3fEig&RE
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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 TIAH bt manager start discovery() B 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 A#TIRER

typedef struct {
const char **uuid list; =
uint32_t uuid_num; S
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

rssi: REXFR/WESEE, flW: 00, XRZEFAKIIS/)\WESEEN-90db;
type: J&EFHE I EHRL,

4.3 1BA APlLw-

4.3.1 R EFTENZRA!

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

1R [0]35 AR int 0: BZH; 3F 0: KK,

IheEEAR IRE bt manager RNEMFTENELR, EINTENERZ

BTMG_LOG LEVEL WARNG;
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4.3.2 FREUFTENZR3)

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

BRI¥ R Y int bt manager set ex debug mask(int mask)

SR JELM5 BA DL SR,
iR [2]354 BA int 0: pZH; 3E 0: KK,
IhaetER RERBRRMIEN, BFIFEHITEGEL;

V4

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,

}i

<>\/
o EX DBG RING BUFF WRITE: ring buff 5 A#@iXBE;
o EX DBG RING BUFF READ: ring buff MR AE;
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 iEEIFIREIE, B81F:/tmp/a2dp bluealsa.raw
e EX DBG_A2DP_SINK DUMP{HW: Dump HEEIZAt=-RAVREIE, BR12:/tmp/a2dp_sink hw.raw;
e EX DBG A2DP SOURCE DUMP UP: Dump Hiff bt manager a2dp src stream send

RIXHIIREIE, BfR:/tmp/a2dp src stream.raw;
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« EX DBG A2DP SOURCE DUMP LOW: Dump B\ bluealsa ElEEHBLKIE, &
#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 EHRERRATEMUNE;

Thaesid REN S AR BHRRIEIEAR S ANE;

>§
-+ ~ S Q
4.3.5 FREHRIRER
RERREY const.char *bt manager get error info(int error)
SRR int error: btmanager MEBE X BIFEIRFD;
IR [E]15 BA REISIR R E B EARFE RS
TheEIR B FHIRIGIREI AV FE IR R ME R 5
4.3.6 Filgatl
BRIERREY int bt manager preinit(btmg callback t **btmg cb)

SR $8M btmg callback t $g§HEIAIIEH ;

1R [E]15BR int 0: ATH; 3E 0: KN,

INgeEIR RT3 EXEE R EIEH btmg callback t * #{THEARTE]
sait, APABITERMIHEHIEITRK. YIRTIEHERFER exit
ZHIIER bt manager deinit() #{TEIHL;

4.3.7 #4ak
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BRIF R T int bt manager init(btmg callback t *btmg cb)
S¥IREH B T BENER L5945 btmg callback t *;
iR [E]35EER int 0: AZh; 3F 0: KIK;

Iheet&EiR bt manager N¥Iia, AR LEEHE=(E]

4.3.8 R#1%a1L

RIERREY int bt manager deinit(btmg callback t *btmg cb)
SRR f5/A btmg callback t HEHIEH;
IR [E]15 B int 0: AZh; 3F 0 KK;
IhgeEk bt manager R¥%A . 7 bt manager N AIEFRHFIHEHITHIAE
H;
§/>
4\
4.3.9 f#gE profile N
ERIERREY int bt manager.enable profile(int profile)
SERB 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 EXMTF:

#define BTMG_A2DP_SINK ENABLE (I << 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 T int bt manager set enable default(bool is default)

SRR bool is default:
- true: f#A bluetooth.json EEE X HHFERIANEE ;
- false: & bluetooth.json ELEXEHFBRIANEE ;

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 BEFHx

RIERREY int bt manager enable(bool enable)

SR bool enable: :
- true: ¥J7F BT; />\
- false: ) BT; °

EEHEE int O: BE3H; 3F O: &0 g

IhREER FFREFER, W profile BBEX 4. | btmanager NEPLFIE. hci &&F.

B AL FR(E

4.3.12 gEAMIZE scan =1
BRI ¥4 R BY int bt manager set scan mode(btmg scan mode t mode)
SR btmg discovery mode t mode: BT i&&HHEER, ¥ ERHIBEEME
&
iR [3]35 B8 int 0: BRZA; 3 0: KK
IhREEIR IREAM BT & AR (PSCAN,ISCAN) , ATEREELER, o

B

4.3.13 BELHETE
BRIF R B int bt manager discovery filter(btmg scan filter t *filter)
SR RA ZE1{A155 btmg scan filter t *filter, FIBRAMIEEMET,
IR [B]15 B int 0: AX%H; 3F 0: RN,

IhaerEIR RIBTIRIRE, MHEEELHETARE, BEESRENRRE,;
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4.3.14 FHEHE

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,;
- RSB BN gap [BIIAKEL gap disc status _cb() FI#f;
- ZEOBTARHBEFEEER, BEREGEETREHRETSHE, #4
2% demo X3;

4.3.15 fZ1L1HH o
)
RERREY int bt manager stop_ discovery(veid)
S5 ER 75

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 FlapEEAS

O
BRIF R B bool bt manager is discovering(void)
SRR x;
IR[E]35EEA bool true:BT 3###; bool false:BT ki3H;
IheetdEiR R HE] BT HBRKE,;
4.3.17 WEFEEXT
RIER R B int bt manager pair(char *addr)
SEKER char *addr: EEA¥IHY BT 8% mac #ilit;

iR [E]35EH int 0: pIA; 3E 0: KK,
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BRIF R T int bt manager pair(char *addr)
IhRErEIR FCXT 5 oF %%, EEXTIKASIEIRIE gap EIAKEL gap bond state cb() #I#f;
4.3.18 BUBHESXT
bR £5 R BY int bt manager unpair(char *addr)
SR char *addr: FEECEAXTHY BT i&& mac ik,
iR [B]35%BA int 0: pI0; 3E 0: KK,
INREER BUBECYY, WMIRIGERTERRS, 2k AEEEUERX; EXHRESIERE
gap [EIAK %K gap bond state cb() #I&f;
4.3.19 RIMBEIMNZETIE )
N
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: #5M btmg callback t 155 3ERITEEH ;
- int *count! AT IREVZIRTK;
1R [E]15 B int 0: %5 4E 0: KK,
Ihaetdir RENEEEXIFIR, KEGTE, SHER

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

<>\/

4.3.20 BHEENTIRIANZF

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; 3k 0: KK,

IhaeEIR BETF#M bt manager get paired devices() API FREXEEZFHi& &I E R

BENRTE, BRAEHE;
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4.3.21 FRERZAHIE PR

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

BRI¥ R Y int bt manager_ get adapter name(char *name)

L5835 B char *name: fAT1RZIEF B FREIISET;
iR [E]354ER int 0: pIh; 3F 0: KK,
ThAEHA SRENASHIE IR 2R, S

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 & BTE;

4.3.24 FRENZASHUEESF mac Hidt

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 T int bt manager connect(const char *addr)
SR const char *addr: I5E & B2 EZAE I &ML
1R[B]35i B int 0: ARKIN; IF 0: WAKRYK;
ThaesR I oh@E AT,
- Al SPP Profile #1 GATT Profile AMERIZIZEEE;

- REERIRSEEI EIERERH T, thun:

bt a2dp source connection state cb.

bt a2dp sink connection state cb;

4.3.26 ETHERMF

R K R BY int bt manager disconnect(const char *addr)
SR const char *addr: {5 & E MRV FIg &ML .
B [E35 9 int 0: FL; 3F 0: KM ¥
VEeE  BERERNTEE; °

- B#i SPP Profile fl GATT Profile & ﬁﬁﬁl%%l]ﬁ}ﬁ
- 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 &ML
IR [E]i5ER bool true: 2i%##; bool false: FiFE#E;
ThaesaR BT iR B B DR ARG EFEIERXR;
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,
ThaeR BIREERTFNEFIRE, 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]15 BA 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
ERIERRE slots)
=

- const char *addr: EEISEH HEEEMIZE mac it
- int slots: —4* slots 4 0.625ms, FEILIKEH timeo§11§>= 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
-MNREKE, —REESNIEEZ ENRMRISE, MAERSKM, BERE
ZLBRERE X,
- flin: REBEELE—ANBFER, NEREFSHENEXE, NARBR
Al gE 1 —ER BT BER BT FF RV SR, S0RIKE T Supervision Timeout
73 1000ms,; BRAEFEEETE 1000ms /5, NAEAUKEIFFRSEM
To ~

4.4 Bluez Agent

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

IR © HiB2ERERHBIRAR. RE—INF 44



@LWIMIER /
% KRS 0

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, [@]
EABN1~16 NMFRNFRHR, AUEFEHF,;

e agent’display pincode: B/ pincode LU#ITHHIIE;

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

e agent display passkey: E7R passkey LUH{TEHINIE;

e agent request confirm passkey: EEMIABIDABEHITEMHRIE, BEEE—SHEE;

e agent request _authorize: FEEXIAIEXTIRAVECIHIER, BNIEhtAE jlg(s?-works sy ;

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

RERIRE io_cap);
BEH B btmg io_capability tio_cap: ¥iN. HitHEES, FLBARIEEHET;

iR )35 BB int 0: BE%; 3E 0: %K.
ThaeksiR IREARMIETFIGENRAN. 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 IAN 1~16 NEFWETH, AJURFEHRF;
R [5]35 BH int 0: F%Z0; 3F 0: KK,
INREEIR [B1E Pincode ZASHIHI&E;
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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

BRI ¥4 R EY int bt_manager_agent pair send empty response(void *handle);
S5 ER handle: [EAREOREIRN handle; §/>

SEEIREE  int O: BULD; 3F 0: MK g |

TheeiR RE— T HBAWIHRIZE;

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: [E[FREGREIA handle;
-elia 1;555&
- err msg HIRER, BEE NULL,
IR [E]45ER int 0: FI8; 3F O: §E)”&o
IhgetEIR [B] 2 B Xt EE IR EA 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 BYIESR. BFFERERERNER 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 [BIEERZRSIN

4.5.2.1 btmg a2dp_sink connection_state _t
°

<
%
btmg a2dp sink connection state t ¥ 7 A2DPSink BEIZIRG, i T M [2]E 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
i~

btmg a2dp sink audio state t #MET A2DP Sink FIURBEBORE, &3 F M A9 EE &
#4 a2dp sink audio state cb() REIZFMEBRS. HF A2DP Sink FIKSKEER
= AVDTP #hi¥, BBHFNEFHNERETEEFEUGREIEERSETHMNER, ALtEd
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 avrcpllaudio volume cb;

} btmgoavrcp callback t;

e avrcp play state cb: EHURESHIEIE;
e avrcp track changed cb: s 2MEIE; »
o avrcp_play_position_cb: BEBGAERIENE, KEERE=RE HRRERENERE;
e avrcp audio volume cb: EHRZEHEIAE;

4.6.2 [EIERZRISEL

4.6.2.1 btmg avrcp play state t

btmg avrcp play state t'#lE 7 EF AVRCP MR EIRZ 5B RO, B2 FARRIE]ER 2L
avrcp play state cb() BPEHREISHEKIRS. HBELER a2dp sink audio state cb() R[E
BIBBORES, SEEFEHHLEY; 7 BEEREIEZHNEMRS.

\/

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#EMK;
BTMG_AVRCP PLAYSTATE FWD SEEK: i##;
¢ BTMG AVRCP PLAYSTATE REV SEEK: [55&;
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e BTMG AVRCP PLAYSTATE FORWARD: F—f#;
o BTMG _AVRCP PLAYSTATE BACKWARD: _—h;
o 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];
chap track num[64];
char num tracks[64];
char genre[256];
char duration[256];
} btmg_track info t; Q)

title: BRERBMEEIIT, —ARAIMEBTR, WREFAELE, W title ﬁ%ﬁ%ﬂ?&
artist: MEEEE; .

album: BREREYEIERTE;

track num: HFIEHFNUTERYIRNIAES;

num_tracks: SHERIIRERI

genre: BHRHEE,

duration: FREHFEEETK;

4.6.3 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 #E 7 API bt manager avrcp command() B L& i%R AVRCP

A,
AR Xy
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e BTMG AVRCP PAUSE: E{HE;

¢ BTMG_AVRCP _STOP: {ZIL3EK;

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

e BTMG AVRCP FORWARD: T—gh;

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 #&%%

X

s
int bt manager avrcp command(char *addr,’ <« \
BRI#Y R B btmg avrcp command t command);
SR
- addr! XiRig&ER mac HIE;
- btmg avrcp. command t command: FEXIXNGZL,;

iR [2]354 BA int 0: &1XpH; 3F 0: ZERK;
IheeER KX <$1Esl A2DP Source 1&& BB

4.7 A2DP Source

4.7.1 [EIEEREL

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 [EIRRENZSER

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 ARBIRFEWT:

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

BRIERREY int bt manager a2dp src init(uintl6 t channels, uintl6 t sampling)
=

fﬁzjt

- uintl%_t channels: E3EE, $HEE or WA
-uint16 t sampling: BAREE;
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° Boh&R
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BRIF R T int bt manager a2dp src stream_ start(uint32 t len);
SR uint32 t len: btmanager REERE NIE F MRV EIBRKE; BiIUSE
734096,
IR [E]i5 B int 0: BZh; 3F 0: KK,
IhREEIR BRI EBIRETR LA ;
4.7.3.3 KRXFIHIE
BRI¥ R EY int bt manager a2dp src stream send(char *data, int len);
SRR
- char *data : BEAIEMEIE;
-len: ®R k%45 btmanager BEIEKE, BiNS
bt manager a2dp_src_stream start() 89 len RIF—;
& B35 85 int 0: Bi%h; 3F 0: LI 8
Ihaetdir & X B AR LG T ST ik N
4.7.3.4 FEEERIEIHIE
RIERREY bool bt manager a2dp sr¢ 'is stream_start(void)
S¥REA 7;
IR [3]35 BH bool true: & FK1XIRA; bool false: RUAFRIXRE;
Ihaetdid FIEEFIES R T RIERES;
4.7.3.5 SLEER -
RIERREY int bt manager a2dp src_stream_ stop(bool drop)
SR bool drop: true: EREFXEIE, 1IZFLL; false: FEREFXHIEEFHT
ZZLE;
iR [B]35 BB int 0: BI0; 3F 0: KK
IhaetdEiR FLEREIERELRIE, FLERER

4.7.3.6  R¥KEE
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RN R EY int bt manager a2dp src deinit(void);
S5 B x;

IR []35 BE int 0: AX%h; 3E 0: R,

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

4.8 AVRCP TG

4.8.1 [EIRAKEX

[ElEREEEM{K btmg avrep callback t, ¥ AVRCP CT ZF5HIEIE R :

e bt avrcp play state cb avrcp play state cb;

WgE) A2DP Sink i AVRCP CT RYIZH s < A,

e bt avrcp audio volume cb avrcp audio volume cb;

BFENZNERE, —BRATENEE;

4.8.2 [OEKENS

£

# I AVRCP CT EWHIEIERHASEL;

4.8.3 AVRCP TG API

4.8.3.1 88 A2DP BHSE
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
ThaesR %8 A2DP B ERNZER/:

- 1&& 187 A2dp Source: AALZEOTLUAERRSE

)

- 1g&1EA A2dp Sink: MIRWIHREZFFHITHATENSTE, AJLUFRE

FENKR/;
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4.8.3.2 3REX A2DP igs&EE

RIERREY int bt manager a2dp_get vol(void)

ZE A 7c;
IR [B]15 BA int: REWEFEKX/ND;
Theefmik FREXZFT A2DP BT ERMNEFERN;

4.8.3.3 REBEHIRE

ERIER R B void bt manager set avrcp status(int status);

SRR status: HFIREBURS

IR [E]35EER int: REWEEKX/ND;

IheeHR FREXZAT A2DP BEFERHNBEAN,;
>Q

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 hflevent cb hfp_hf event cb;

} btmg_hfp_callback t;

4.9.1.1 bt_hfp_hgconnection_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

RO EARE
typedef void (*bt_hfp hf event cb)(btmg hfp even t event, char
RIERREY *data);

- btmg hfp even t event: XJimiR[EIAISEHEE;
- char *data: REIEHHIEIE,

AEFEIR BIEY IR Bl 53 inig & X B E

4.9.2 [EFRENESER

4.9.2.1 btmg hfp hf connection_state t

PEZE-27 A

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 S

<>\/

typedef enum {

BTMG_HFP_CONNECT,

BTMG_HFP_CONNECT LOST,
BTMG HFP_CIND = 11, /* Indicator string from AG */

BTMG_HFP_CIEV, /*
BTMG_HFP_RING, /*
BTMG_HFP CLIP, /*
BTMG_HFP_BSIR, /*
BTMG _HFP_BVRA, /*
BTMG_HFP_CCWA, /*
BTMG_HFP CHLD, /*

Indicator status from AG */

RING alert from AG */

Calling subscriber information from AG */

In band ring tone setting */

Voice recognition activation/deactivation */
Call waiting notification */

Call hold and multi party service in AG */

BTMG_HFP_VGM, /* MIC volume setting */
BTMG_HFP VGS, /* Speaker volume setting */

BTMG'HFP_BINP, /*
BTMG_HFP_BTRH, /*
BTMG_HFP_CNUM, /*
BTMG_HFP_COPS, /*

Input data response from AG */
CCAP incoming call hold */
Subscriber number */

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

RIER R EY int bt manager hfp hf send at_ata(void);
SR x5
IR[ENHEA int 0: AZh; 3E 0: KK, )
ThEEA EEINEIE; >
>
)
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)
S RA x;
IR [B]35 BB int 0: AXZH; 3F 0: R
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BRIF R T int bt manager hfp hf send at bldn(void)
INREEIR Bt EE—TMBIERSHE;
4.9.3.5 TESHRERS
ERIERRE int bt manager hfp hf send at btrh(bool query, uint32_t val)
SRR
- bool query: true: T#FRKRE, ENTARIX “AT+BTRHS'; false: IRER
&, FMTAE “AT+BTRH=x";
-uint32 tval: ZEHERSTRESHETBR;
- val {Bi5%EA:
0: Put Incoming call on hold, {RIFRHE;
1: Accept a held incoming call, #%0I73RH; )
2: Reject a held incoming call, {E483KE; />\ "
PEEIL) int 0: FkIh; 3F 0: 5KIK; N
MR ENSREEENRE; g
4.9.3.6 XT3N
BRIF R B int bt_hfp hf send at vts(char code)
SR char code: 71153,
iR [E]15 B8 int 0: BIA; 3F 0: 5K
Ihaetmid RITHN, KiEAT+HVTS="2HSH";
<>\/
4.9.3.7 HF LESMER
BRI¥ R EY int bt manager hfp hf send at bcc(void)
S¥REA x;
iR )35 BB int 0: BIh; 3F 0: KK
Ihaet&EiR KIX AT @3 AT+BCC %4 AG, RS imRiDiEE,

4.9.3.8  FIAEH S
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BRIF R T int bt manager hfp hf send at cnum(void)
S¥IREH T
IR [E]15 BA int 0: AZh; 3F 0: KIK;
Iheet&EiR RENAH S5, A4S 555853 BE R E6R E]
4.9.3.9 HERSEFT
RERRE int bt manager hfp hf send at vgs(uint32 t volume)
SR uint32 t volume: FE&A/N, BYE 0~15;
IR [E]35% B8 int 0: ATH; 3IF 0: KK;
IhaetEir BEHFNEmERSERN,;
4.9.3.10 EXRAZERET $
o
S
¥
o)
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,
Ihaetdir HRFImRERNZER/N,;

4.9.3.11 EZBEWE AT <

RER R B int bt manager _hfp hf send at cmd(char *cmd)

SRR char*cmd: sF<FRE,;

iz [O]35EER int 0: F¢20; 3F 0: K,

TheeHR AR LURIELFMERZECHEN AT 659, SR BNZE

“AT+XXX” B9 ;
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4.10 SPP Client

4.10.1 [EIREKER

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
BRI ¥4 R B *bd_addr, btmg spp client connection state t state); "
SR °

- const char *bd_addr: ¥ #i§&# mac #f; | «F

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

4.10.1.2 spp_client_recvdata.cb

U EERA
typedef void (*bt_spp client recvdata cb)(const char *bd addr,
BRIER R B char *data, int«data len);
S -
- const char *bd_addr: XJIRI&ER mac Hidt;
-'char *data: #iEigst;
- int data len : ¥IBEKE;
TheesR BB IR [B] X 15 & &% d SRAVELHE 5

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

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

SR ER const char *dst: #EEEEILER mac it

IR [E]35EER int 0: B¢2f; 3F 0: K

ThagHR 4% SPP Server 8%, IH, MREMIERE—REE, BELET

bt manager pair() BEstEBEALEDES; . (< |

4.10.3.2 XRix¥E

RIERREY int bt manager spp client send(char *data, uint32 t len)
SRR
- char *data: #IEIEEH,;
- uint32 tlen: “KIXFIEIEKE;
iR [E]45 A int 0: AIH; IF 0:K0;
TheEHEIR REEIRANIRISE

4.10.3.3 HiFEE

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,

IR © HiB2ERERHBIRAR. RE—INF

60



@ LWINWER
y XA W

4.11 SPP Server

4.11.1 [EIHREAKER

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)(constchar
B 2R B *bd_addr, btmg spp server connection state t state)i®
SR <

- const char *bd_addr: ¥ #i§&# mac #f; | «F
- btmg spp server connection statelt state: EZEHVRE;
ThaEsERED BhR[E] 5 X1 ifiS &E IR

4.11.1.2 spp_server_accept cb

BEUWEERELRE
typedef void (*bt_spp server accept cb)(const char *bd addr, char
bR K R BY *data, int dataslen);
SR .

- const char *bd_addr: XJIRI&ER mac Hidt;
- char *data: HIEIEH;
- 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

ERIER R int bt manager spp service accept(void)
SRR 7
IR [E]35 BH int 0: AZH; 3E 0: KK,
R a1k SPP Server H#FFi&MIF Client 184 »
)
4.11.3.2 XiX¥iE
BRI#Y R EY int bt manager spp service send(char *data, uint32 t len)
S EA
- char *data: #UEfEt;
- uint32 tlen: HIEKE;
iR [E]35EER int 0: AZh; 3F 0: KK
TheEHAR RIREEEXT 1% 5
<>\/
4.11.3.3 BiFF&EE
RIERREY int bt manager spp service disconnect(const char *dst);

SEKRER const char *dst: 8EMIFIEZEI&EH mac Hitt;
iR [E]15ER int 0: A¥ZH; 3E 0: &I,
IhaeHEiR W S X IR EE;

4.12 RS2 HIE RS

XTRHEET API B9ER, BRE 7T EATRN, HARSE, ABREIENT:
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package/allwinner/wireless/btmanager4.0/demo

F— bt cmd.c APIERRMA
— bt _cmd.h

— bt_test.c mainA\O

L Makefile #RiEMakefile

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

1. A bt manager preinit, F#El, SITHHEIREZRA—X,

2. iAA bt manager enable profile, &BAXE[EAEM profile,

3. 1E3% btmg callback t £&#91&, BPEIREREK,

4. JHM bt manager init, BEF#iBK.

5. JAF btmg dev list new, SIEBHHIREYIR.

6. J@F bt manager enable, ¥JFIEZF,

7. @M bt manager set adapter name, IRBEEFZM,

8. JHM bt manager agent set io capability, I&& io capability #/7.

9. @A bt manager set scan mode, IRBEAMIER, 3
>§

)

o
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5.1.1 btmg le addr type t

IR E R HEREY
typedef enum {
BTMG_LE PUBLIC_ ADDRESS = 0x00,
BTMG_LE RANDOM ADDRESS = 0x01,

BTMG_LE PUBLIC ADDRESS ID = 0x62,
BTMG_LE_RANDOM_ ADDRESS ID = 0x03, Q/>
} 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 RiEZ 24X 97 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 BX, FAfEfE Private Address, @I EREHA AL —EENEREX;
SEHBIERTRE T_GAP(private_addr _int) , ZER 15 77F;
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ii.~Resolvable Private Address

BEENEH + MENAR: —DRENHA— 1R identity resolving key (IRK) &A%
B, FEIttREEWIBEMERE IRK BUiKEFME, AU IEHRAIGERBIEE, 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

YNRIEEEM Static Device Addres, FILIEZ(EA indentify address fEF3;

e
g% E A Resolvable Private Address, i#id IRK @i 2 a9tk 4 2 indentify ad-
dress; <

5.2 GATT Server

5.2.1 BRABIELSM
5.2.1.1" adv_channel

[H&EE ~
O

#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

typedefostruct {
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

typedefi‘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, o
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

[ IBEE SN S B& 8HGIEX;

A4

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: RANHRBHMIZERAMMNERE;
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5.2.1.6 btmg le peer addr _type_t

i BLE ig &Ryttt 2R

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, FIBRAKIELEHNED,

e own-addr type: ANIZHIEE, FILBERIUELEMET btmg le advertising type t;

e peer addr type: MWim&&ERE, AXTERIIELMET btmg le addr type t;

e peer addr: WimHgELEREL

e chan map: | %1%‘55?

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: Ali%;

o BT GATT CHAR PROPERTY WRITE NO RESPONSE: /5 BXEE;
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, S
BT GATT DESC_PROPERTY READ = 0x02, <f>
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
} gatt_desc_properties_t;

0x40

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 AEHS;

v

S
Attribute Permissions #RAH BN EBMMNIR, 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
MEZAREEENE P IR TR,

—ARBERRAT LU AR R, IR, AR 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 : f[i¥;

e BT GATT PERM WRITE: AF;

e BT GATT PERM READ ENCYPT: EEZENE;

e BT GATT PERM WRITE ENCRYPT: EEEN%H;
e BT GATT PERM ENCRYPT: $E#EEME;

e BT GATT PERM READ AUTHEN: &EEINIE;

o BT GATT PERM _WRITE AUTHEN: BZEEIAIE; 5\\‘
o BT GATT PERM AUTHEN: #5EEIAE; N
<

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_INVALIDPDU = 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 =10x12, /*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: t&I1— Service BIEIEEEL; S
e gatts add char cb: EIN— Characteristic BI[EIFE K ; </>

e gatts add desc cb: #&i1—4 Characteristic descriptor E’Jlﬁlﬂﬁ@lﬁl;

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 [ERREHRRISEL

<>\/
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 HEis handle 1B,

—ARETEENA R P ERENREE;
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5.2.3.2 gatts_add_char msg_t

#A01— Characteristic [BliFE %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 BT EA R PR ENR SR,

5.2.3.3 gatts_add _desc msg_t

#H0—- Characteristic descriptor [ElJAE S5 <

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 EEZEMHF 07

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 IRiRIEKEIEREESLL

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¥#RRERE 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 [BElARKEESEL

typedef struct {
unsigned int trans id;
int attr_handle;

int offset; >
char value[GATT MAX ATTR LEN]; .
int value len; <ﬁ>
bool need rsp; q X

} 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 ix5 NBEIEKE ;

need rsp: EAHEMLE, WR client ik write req FEEE, WR write cmd FHRE[E
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: WHiNARRERE LK, BFIER requset B9 id, FAFiEHi response;
attrchandle: B handle 1&;

offset: #IE(RTE;

is blob req: BEAIIEIRE, client WX—RAEIEIRINA LD AR5 ;
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5.2.3.8 gatts_desc_write req_t

Characteristic descriptor 5i5R[El{EER &4k

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: M handle &,

o offset: ¥iER%,;

o value[GATT MAX ATTR LEN]: client 5 \##IEAZ, HF GATT MAX ATTR LEN
EX7 600;

e value len: client i#5 NBIEIEKE; ~

e need rsp: REHFE[EIE, MR client e write req FELIE, R write cmd FHEMD
g; <

5.2.3.9 gatts _send indication _t

RixtEREWEIHIABEIE RS 2K

typedef struct/ {
} gatts_send_indication_t;

BRIZSHNE;

5.2.4 RS FMEXREHE
5.2.4.1 gatts_add svc_t

HN— service E# (bt _manager gatt server create service) HIS¥KE!

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 By 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 B #x Service B handle;

5.2.4.3 gatts_add desc_t

</>
#i0—~ Characteristic descriptor &% (bt_manager_gatt_serveriadd_descriptor) =

B

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

e uuid: Characteristic descriptor:#y UUID;

properties:| Characteristic descriptor FI/E 1% ;

permissions:" Characteristic.descriptor B ;

svc_handle: Characteristic descriptor FiNE4F Service ¥ handle, FEF2 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) BIESEKEHE

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) FYSHER

typedef struct {
int svc_handle; :
} gatts remove svc t; N>

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; &Y
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 B#{E %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! [EE15iRT;

5.2.4.9 gatts _notify data_ t

e
<
service i1 client K%, (bt_manager gatt server send_notify) FISIRER

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: EIENEHIEKE;

5.2.4.10 gatts_in<gication_data_t

service 87 client K%#{ (bt manager gatt server send indication) BJES#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 #1i4{k

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#]4

BRERRE int bt manager gatt server deinit(void)

B x5 ¥
EEIRAE int O: BRTH; 3F 0: KK '
IheefER gatt server R#IA1L;

5.2.5.3 g EREHMAE

RIERREY int bt manager le set random address(void)
S5 ER 7x;

iR [E]35EER int 0: F2; 3F 005K

ThaeHR BLE ig#&ig & EAENMtL;

-
5.2.5.4 igB[EBHNEH

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[EBUE
RIERREY int bt manager le set adv data(btmg adv data t*adv_data)
SRR DBAIRENET 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
ERIER R B int bt manager l¢ enable adv(bool enable)
SRR enable: true TH 1%, false: XHFI #%;
IR [B]15 BA int 0: F¢2f1; 3F 0: KK,
IheeHER FIRAREXA 8, STAT BZafgE BHSBNAE, ©

N

)

5.2.5.7 igBERHMNEE

I"BEEAMIER SCAN REQ MiA#MmE SCAN_RSP:

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

R TFHESHIRE R IR BEERRS, Bk Ui & I #%;
b= b A b A E

&

o ERNRAMERIEIT BIRNE R R IEF B RFIRINEINIERIE;

o WEIHRHE(URIR FEIRX,

SR RER#IEK;

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 T int bt manager le disconnect(void)
S5 ER 7x;

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

ThaesR W HHIPAERY BLE ##%;

5.2.5.9 SRS

RERRE int bt manager gatt server create service(gatt add svc t *svc)
SR MARSS A MHERLEMAET gatt add sve t;
iR [B]35 BA int 0: ATH; 3IF 0: KK;
TheEfR BIE—1 service;
5.2.5.10 0l characteristic ®\;_
A
>
<

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

BRI¥Y R EY int bt_gxanager_gatt_server_add_descriptor(gatt_add_desc_t *desc)
SRR RARSS EMAERLEMAET gatt add desc_t ;

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

IhaekaiR }EERRSS AN descriptor;

5.2.5.12 BEfRS

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

¥R EA RARSS EMHAEXREHARET gatt_star svc
3R [B]354RA int 0: AZH; dF 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 EAREFHRZ API, —fRBTFTEHHES
{Z1EH service;

5.2.5.13 (SRS

RERRE int bt manager gatt server stop service(gatt stop svc t *stop svc)
S5 AR FMAIEREMAET gatt stop svc t;
iR [O]35 BB int 0: p¢I0; 3F 0: KK,
Theefwk FLEIEER service;
5.2.5.14 WIRIES
°
A
>
<
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 ;
iR [E]35 BB int 0: BI0;-FE 0: 5KIK;
Theetmk filiz—" gatt service, MIFRFINREE[ER, FTEEZMEE;

5.2.5.15 [EE client 3%EigK

int -
S
bt manager gatt server send read response(gatt send read rsp t
RIERE *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 BidZ K [EEi%E1E
K, LUE ient IEEBERMIY;
cl

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

R FK R EY *pData)

SRR RARSS EMAEREMAETT gatt write rsp_t ;

iR [E]35 BB int 0: pkI0; 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

BRI 2R B *pData)

S MRS ML EMMAZE T gatts notify data t; &“
R [E]35B8 int 0: FI; 4|E 0: %04 <
IhaeHE R Server BT iZREOEA client, client FEERE; <

5.2.5.18 357 client

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

bR 5 [ BY *pData)

SRR ZEMIEREMAET gatts_indication data t ;
iR [a]35 BE int 0: FXZh; 9F 0« KIK;

IhREER Serveri@idiZ K E3E T client, client EE[O|E;

5.2.5.19 IXEYET 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;
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5.2.6 24; GATT Server BEARARIE

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

1. 7A bt _manager preinit, Fiflia, ETHHEBIREZAA—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, WMRFEH cmd FFLERIM gatt server M LTI,

7. AR bt manager gatt server init, #]48{£ gatt server, HINge T EEE L L2CAP

socket,

8. ME— server, FE@IELIE—1 service (bt_manager_gatt_serv%r;‘create_service) ,

g <

»
S

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 MBAILIELH
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;
btmgte 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: H#EfE, SEEE 2.5ms~10.24s, It SEPREYE] =scan interval *

0.625;

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

scan_window: FHiHEE O, SEE R 2.5ms~10.24s, Lt SCFRAYE] =scan interval *

typedef enum { e
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 32 78 58

typedef enum {
LE75CAN7FILTER7ALL0y§ALL = 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 RIBFLLALLTEERRIERE M BEIEE,;

o LE SCAN FILTER ALLOW UND RPA DI

o WIBFTHIEERI BEIEE;
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o MIBIERHFIFREENERER BEIES,;

o RMIBITHEE R AR AR AAE A AR E R EENES;

« LE SCAN FILTER ALLOW WLIST RPA DIR: iS4 FH &

(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

ERHABREETIE
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

SImIR S 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

HiEmN Y ESIERE

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 reportut;

e peer addr: HHEFIAVIEE mac Hilt;
e addr type: HhiE3$HY;

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 #EZEHK5

typedef enum {
BTMG_SECURITY LOW = 1,
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2,
BTMG_SECURITY HIGH
BTMG_SECURITY_ FIPS

} btmg_security level ‘t;

BTMG_SECURITY_MEDIUM =
=] 3,
= 4,

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 [EAE L

typedef struct {
bt gattc connect cbigattc conn cb;

bt gattc disconnect cb gattc disconn cb; 5
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: ZEZ[OAE;

e gattc disconn cb: KrFF[EIE;

e gattc read cb: EERMIEIE;

e gattc_write cbi FiEREIEIHE;

. gattcfwriteflongﬁcb%> BR#IEIFEKREE,

e gattc notify cb: UgF Server ihY notify [EIFKEK;

e gattc service changed cb: Server i#HJ Service X% 74Z, Client iHUWF@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,

IR © HiB2ERERHBIRAR. RE—INF 86



@LW/MIER /

MHEER: WE

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;

e valuechandle: Sever if Characteristic Value B handle;
e value: Sever IHAIXTRINEENS ;
e length: $IEKE;
e user data: AP HUIEIEE;
< §

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,
o att ecode: MREXRNK T, REIHVEEIRES
e user data: FIF#IEIEES

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: BEEMKI;
e reliable error: AIEREANRETRIE;
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e att ecode: WMREXMNT , REIRIFHIRIS
e user data: AFP¥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_réad cb para t;

e success: ®EEKMI;

¢ att ecode: WMREXKT, 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, S MNEEEBEEHRRT,
success: BEEERL;

att_ecode: WIREHEKRM T, REIRHEIRT;

user data: FFEIEISEH;

5.3.3.6 gattc_connected _list_cb _para_t

REVERRTRENARKBISIL

typedefostruct {
int conn id;
uint8 t *addr;
int addr_type;
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l} gattc connected list cb para t; J

e conn id: HEIEFFIRFT;
e addr: BE&EEIEEN mac it
e addr type: mac 38!,

5.3.3.7 gattc_disconnect_reason_t

R IRE

typedef enum {
UNKNOWN_ OTHER ERROR = 0O,
CONNECTION TIMEOUT,
REMOTE USER TERMINATED,
LOCAL HOST TERMINATED,

} gattc _disconnect reason t;

UNKNOWN OTHER ERROR: RAI4i%; <
CONNECTION TIMEOUT: iEiE#38T; p
REMOTE USER TERMINATED: %1437 ;

LOCAL_HOST TERMINATED. 7kt =hHfFF;

5.3.3.8 gattc_disconn_cb para t

uipapt3 I EIVEIEES GEE 5

typedefi'struct {

uintl6 t conn handle;

gattc _disconnect reason <t reason;
¥} gattc disconn cb para t;

e conn handle: E&ERE;
e reason: WFRE;

5.3.3.9 gattc_service_changed _cb para_t

Server UnAk35 R ZE ORI E RIS L

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

} gattc service changed cb para t;
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e start handle: EH/SRIEIA handle;
e end handle: EFEMILER handle;
e user data: FAF#UEIEE;

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;
btmgluuid t uuid;
void *attr;
} gattc dis service cb para t;

e conn _id: EEIRIRF; o
e start handle: Service #£% handle; N

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 ISR

typedef struct {
int conn_id; Y
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 BIE1%;

e ext prop: Characteristic Value HRE%;

e uuid: Characteristic #J UUID;
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e void *attr: #gM Service RBMIIEFT, FH bt manager gatt client discover char all descriptor()
BT iZIEF 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: EIZEMFRFT;
e handle: handle 1&;
e uuid: Characteristic Descriptor By UUID;

5.3.4 GATT Client API <

5.3.4.1 GATT Client #1141

RIERREY int bt manager gatt client init(void)

SE7ER T,
IR [2]35 BR int 0: ¥EHRIY; JE 0: FIIBHER;
IhEEHER #ta1k GATT Client IhaE;

5.3.4.2 GATT Client k#1141

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
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BRIF R T const char *bt manager gatt client ecode to string(uint8 t ecode)
S5 ER 7x;
1R [a]15ER HIRERFFE,;
TheER i SR IREVEN R IRIRME R
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)
SRR
- btmg uuid t *src: FEHKIEHN 16 il UUID;
- btmg uuid t *dst: ¥#FEMAY 128 i UUID,
IR [B]35iBA 7x; .
IhaeHR 18 16 iRy UUID #%#)9 128 {iIfy 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! FREGRF R BRI,
-n: FREGFREBENTEIRN,;
IR [o]35iBA x;
IheeRER B UUIDERANFRS;
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}ESEK, ¥ WNBEBIHIEEN
btmg le scan param t;

iR [E]i5% A int 0: Bap33HERLN; 3F 0: BEIAEEN;
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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 FFRAE BLE 8%, HEEREE gap le scan_report cb [ElER R
EIN
5.3.4.7 f{Slk BLE 134
RERRE int bt manager le scan_stop(void)
SHIREA 7x;
IR [E]35H int 0: {FLEFERTE; 3F 0: (FLIEFHEKRI;
IhaesnA {£1E13%8 BLE 184,
5.3.4.8 RERHEHN n
S
¥
)
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)
SR
< 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: Zsill BLE i&&ib 28
- filter policy: i IEHREE;
Iz (a3 BH int 0: {F1E33HERRTN; 3F 0: FIERREK;
Ihaetdir {Z1IEBLE 18%;
5.3.4.9 EEESH
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: ZHZES#, ¥ IEARIELSN
btmg le conn param t;
iR [E135 int 0: EHAIN; 3F 0: BFRK;
ThaeHER 53 BLE EES;
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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/, BRZIEHFA—EEHEL mtu NE, ANE
¥, client # Server K& mtu, EEVNHNENRE mut;
- btmg _security level t sec: GAP #BELEEK5, ¥ WiBEIIELSH
btmg security level t;

IR[E5EA int 0: AZh; 3F0: KK;

ThaetdiR E# GATT Server &%, RERLERRSIHTEIEEERER
gattc_conn_cb #|i, SEEZIRIAF;

9.

) §
5.3.4.11 EfF Server ig&
RIERREY int bt manager gatt client disconnect(uint8 t *addr)
S5 addr: GATT Server i&#& mac Hiit;
1R [E]35 BH int 0: AZA; 3k 0: KIS
ThaeHR Wi 5 GATT Server ig&HERE, RERZLEBRSIHEICERER

gattc_conn cb ¥JKf;

5.3.4.12 RRBERRESIR

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 T int bt manager gatt client get mtu(int conn id)
S¥IREH conn id: FEFIRFT, —EZHN, FENEZEEAREN ID &;
R

R [E]35ERA FREXHY MTU BY{E;
AEfEIR RINHRER B RER MTU K/

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: EEMRIRF, —&EZH, FRNEZEREARRN ID 8,

- btmg security level t: ¥ BB EIELH btmg security level t;
iR [5]35 BF int 0: B%Z0; 3F 0: KIK; )
ThigR 88 GATT RLE3; >

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;
Theetsid IREX GATT 2455

5.3.4.16 ;i notify 8 indicate

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

iR

W

-conn_id: EEMFIRF, —EZN, FRMNEZEERREMN ID &,
- int char handle: Server Infl& “notify“s¢#& "indicate” EBMHRY
Characteristic B handle;

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

Theesaik
- JEAf notify 3¢ .indicate
- MIRIRBBEEEEE CCC WigfE, ELETFEHBTE “Client
Characteristic Configuration”;
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int bt manager gatt client register notify(int conn id, int
BRI R R B char handle)

- FMSERE, Server iHZ ALY Client @A EIET;

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: EFELIRR, —EZH, FENEEREARRHN ID E;
-id: JEMEHRER id;
iR[]35 EH int 0: AN, 3E 0: KK,

IhREHEAR 78 notify 3 indicate; ,
>Q/>
5.3.4.18 BHIBER s

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 B9
handle;
- value: #iEFS;
-len: FIEKE,;
IR[E]35%EE int 0: I@AMTN; 3E 0: FRAKM;
IheEHEIR
- £ GATT Server &&E#E, Server FZ response;
- RAMS NEREEE T gattc write cb [EIEEREIKEY;

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, uintl6 t
ERIEUREY len)
=

SE5 A

- conn id: EEIFIRET, —EZKN, FENEZEEARN ID 8,
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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: #iE(RTE;
- value: ¥iEIEST;
-len: FIEKE,
iR [2]35 BE int 0: WAMKIN; IF 0: WAKXK;
ThaEER
- ¥ GATT Server i&&E51#iE, Server F£E response,;
- RAMBE NEREEE T gattc write long cb [EIFREFEE;
5.3.4.20 E&H$iER
§/>
>
int bt manager gatt client write command(int€onn id, int
BRI EUREY char handle, bool signed write, uint8 t *value, uint16 t len)
SRR
- conn id: JEEANIRR, —EZH, FEMNEZEEAREN ID 18,
¢ char handle: Server B =5 EM4H Characteristic value Y
handle;
- signed_write: BEEEMNIAEES;
- value: #IEIES
- len: FIEKE;
IR [E]35 BE int 0: WEAMKIN; Ak 0: JARAKXK;
IheEekaiR £ GATT - Server K&FE@<, Server ~AFEZ 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 imB&FEEMH Characteristic value Y
handle;

iR [2]35 BE int 0: WAMKIL; IF 0: WAKXK;

Thaetdir
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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;
- REAHIREVERFEET gattc_read cb [EIEREIREY;
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)
SR
- conn_id: EEIRIRF, —ESZK, FENEZEAREN ID E;
- char handle: Server imB&FIXEMM Characteristic value Y
handle; )
- BUERRTS; />\ ‘
3 [E135 B int 0: VARDY; 3E 0: FBALK; N
keiid s
- 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
- connuid: EENRRF, —&EZEY, FRENEEREARREN ID E;
- start_handle: #E%#9 handle;
-end handle: #3RH handle;

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

IhaeHER

- M1EZE handle SEEHFRIFAERRS;
- K BHLERIEE gatte dis_service cb EIFREGR(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: HEERRF, —&EZH, FRENEZEREARRDN 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

A\,

int bt_manager_gatt_client_discover_service_all_c]@z%(int conn id,
K EREY void *svc_handle) N

¥ | =

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 B9 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;
- KBHILERIEE gatte dis_desc_cb [EIAREGRE],
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5.3.5 R4; GATT Client FIRBRIE

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, WMREEM cmd sF<LHEARM gatt client BIEFLTIR,

WM bt manager gatt client init, #]381 gatt client , EIfgEFEZE L L2CAP
socket, i

N

No ok w

</>
EVENT E4[El, X

)

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 &<,

WRIRFE © HRB2ERZRNERAE. RE—TIMF 100



@LW/MIER /
KRR W

btmanager {K#HFECE XHHE bt init.sh # bluetooth.json FXH,

IR ER R -

((/etc/bluetooth/ )
SDK JRR3ERIZ:

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

6.1 bt init.sh R

><
. <
ABWT:
[ #1/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()
{ A
h="ps | grep "$bt*h§iattach" | grep -v grep’
[ -n "$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
tet 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!!"

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 v
echo "the b%% 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
3
echo 0 > /sys/class/rfkill/rfkill0/state;

else q

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

o reset bluetooth power: SIETFIEAR reset 5|HIETFE, AEEME;

e start hci attach: Jf hciattach, SLIMMEFELA vart FIFERS, TH firmware, &
AL hei0 555 .

>
o start: BrhESF, EIEHIT hciattach 1 bluetoothd, H## bt mianager enable KA
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 AF, FERIA
MEXNE EIREERE EAEIAEEEN profile,

e a2dp sink 3§ a2dp sink FEHRZIMHEXNEE
device: REAMNELHET,;
buffer size: alsa B buffer size %4, °
period_size: alsa Y period size &% <
e a2dp source & a2dp source WECESE, HaiiHARER;
e hfp pcm #§ hfp over pem HEEES2K;
rate: ME5F pcm ERBIREFE, BEABEFREATX,;

phone to dev/cap: FiFumMiz FEARMIE T BIESTMNE R (FNAFELIEFEA, &
FIRAEIET i2s 44 X170, BRENIRFVHENES);

phone to_dev play: XimFHHiENESEERHHAITRRNE TR,

dev to phone cap: RIEFEHESIEEEZHNE K,

dev to phone play: RRHEAFEENEFEANEE (FRIIXNHEFNH);
<>\/
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7.1 bt test BN

demo EFRFA bt_test, B—1AIHITIER, ZIEFAIUERGHERLET;

BEEITITHEE:

root@Tinalinux:/# bt test -h

Usage:
[OPTION]...

Options: />\
-h, --help print this help and exit )
-d, --debug open debug :-d [0~5] 4 X
-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

SEOR A

o -h: EFEE,

o -d: TN, MEFIEE, HENERBIAN 3(WARNG), EREIALITENER, FIin-dd;

e -s! X bt test, —MERESENER,;

o -ii RAEBIBITEXREERR,;

e -p. ¥EE profile, HAEIZF a2dp-source/a2dp-sink/hfp-hf/spp/gatt-server/gatt-
client, NRFELE

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

BF: B17 bt _test EXEMRT, HHISE a2dp-sink M gatt-server & profile, FTENFLR
KEN 4(DEBUG):

[btAtest -1 -p a2dp-sink -p gatt-server -d4 )

EXiA profile i8R
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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 getl adapter name >/tmp/bt _io )

7.1.2 XEERI &
</>
RERIEIEHIRIETT bt_test BFNM LT 28, ETERKERHNLE, AUANGS,
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

getfadapter;nam@>v 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 <nhumber
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 @Bd<iRA

B THENEMAIF 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 EERADS; i~
o i5BA: BH bt test 1EfF;

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 BHERAGS,;
o iBF: FXEY btmanager RAEE;
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7.1.2.1.5 debug

F3i%: debug [0~5], fl#0: 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° ZHBEFaLHRA

7:1.2.2.1 scan

Fii%: scan 1 3% scan 0; >§
WEA: $TAEIXE BT 1345;

7.1.2.2.2 scan_list

% BEERNGS;
WEA: REEEIREEFIIRS

7.1.2.2.3 pair

FA7%: pair [macl, fl#iirpair 10:48:B1:97:9D:5F,
WER: EOXTIEEIRE,

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: FREX BT K,

[ ]
b4

7.1.2.2.7 get_adapter name

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

7.1.2.2;8 set_adapter name

F&: set_adapter name [name], f30: set_adapter name allwinner-bt

WER: J@EAH BT BFF; e

S

)

7.1.2.2.9 get_adapter_addr

% HERAGS;
R FRENASH BT Mac hdik;

7.1.2.2.10 get_device name

F7%: get device name[mac], #¥0: get device name 10:48:B1:97:9D:5F;

WA RIE Mac REXXim BT IR&E R
&Y

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 Fi%: 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 S
2-displayyesno q
3-keyboardonly

4-noinputnooutput

#4155 % btmg i0 capability. t B9i%ER;
o WiPA: IGEIGEMANRLEETD,

7.1.2.2.14 avrcp

e A avrep [play/péhvse/stop/fastforward/rewind/forward/backward], flgn: avrecp
play;

#4158 % btmg avrcp command t BIi5EE;
e 5BA: Avrcp CT KXEFMTHIHS;

7.1.2.2.15 connect

e F%: cconnect [mac], ff1#0: connect 10:48:B1:97:9D:5F;
o HEE: EIFIETIRE, EENEESVNEAMIIRIEBCEXTIRETH;
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7.1.2.2.16 disconnect

FB7%: disconnect [mac], ffl30: disconnect 10:48:B1:97:9D:5F;
WER: M SiEEIREaERE,;

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

FB7%: a2dp src_run -p [folder path] 8 a2dp src run -f [file path];

a2dp src run -p [folder path] : f&8EXHERER, Fla0: a2dp_src_ru{1‘>p /mnt;
¥

a2dp src_run -f [file path]: ¥EEXHHEK, HIg0: a2dp src run -f 7mnt/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

AR FATFEHER. B LRSI S B ET _E—phA R —ehigE;

7.1.2.2.20 a2dp_src_stop

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

7.1.2.2.21 a2dp_set _vol

F%: cset_vol [0~100], f5I40; set vol 80;

WEA: 28 A2DP iGEBHRMIEE, RE(F/A A2DP Sink B, FHMRZFFENEE, AL
B ZeETRATFINEE, 1&&1ER A2DP Source B, B ZZORTERIEANDN,;
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7.1.2.2.22 a2dp_get vol

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

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;

WA FRENAAHISHS;
o

7.1.2.2.27 hfp last num

% BERAGS;
W BRRE—EIE;

7.1.2.2.28 hfp_vol

F’%: hip vol [0~15], #i%0: hfp vol 8;

AT IREBIEEE;
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7.1.2.2.29 sppc_connect

F3’%: sppc_connect [mac], I%0: sppc connect 10:48:B1:97:9D:5F;
B %E3Z spp server 18T, EEZFNAEHINERELFEA pair RN E 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

o F’%: sppc _disconnect[mac], f5/%0: sppc_disconnect 10:48:B1:97:9D:5F,
WBA: BRFFS spp server & &EIEE; :

¥
K
<

7.1.2.2.32 spps_accept

% BERAGS;
WBA: BT spp server FHHIRMSIT;

7.1.2.2.33 spps_send

FB7%% spps_send[data], 540" spps send112233AABB;

WER: RIEEIEL 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@Tinakinux:# 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 getdname
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, FRIEHRITT gatts deinit X EEEHIAKL;

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: A~®&%k, B BLE &¥F;

o %BH: B BLERTF;

7.1.2.3.4 ble_advertise

o HE:

ble advertise on: FTH[ #%;

ble advertise off: XHI#&;

o WBAT T XH 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 AE: EERAG;
o WPA: BRFFFRBEIE;

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

o FAi%: gatt notify [char handle] [value], fl%0: gatt notify 0x0038 123456789

e iBH: $5T handle XHi@%H0;

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@Finalinux:# 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
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gatt discover uuid
uuid

get_mtu

register notify indicate
register notify callback

all notify callback
gatt testcase client

unregister notify indicate

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, BRIEHITT gattc deinit X BB EHFHAAK;

7.1.2.4.2 gattc_deinit

% BEMAGS;
WRE. 4B 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 2H4EIN, 5I30 ble on; HMSEE%E, SHESNXNT:

passive: #HEHIEHE;

int: FHIEN; :
O
win: HHED;

wl: FHESIERER, XN filter policy 44

dups/nodups: BB HAEELIE,

5140

ble scan on
ble scan off

ble scan on wl

ble scan on int=0x0010 win=0x0010

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

o PR #TFEXH BLE 1348;
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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 AL ble disconnect [mac]

%0 ble connect 48:45:20:FE:F0:B9;

e iBA: GATT Client &&MHFS GATT Server & &EMIERE; ~

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

min: &/)ViEZiERR, BUESEE: 0x0006 ~ 0x0C80;
max: ExAKEEEME, BESEE: 0x0006 ~ 0x0C80;
latency: Mig&EIR, BUESERE: 0x0000 ~0x01F3;
timeout: EZSEER, BUETEHE: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

F3%: ble select [mac];
WEH: EERYIRPIEFZIRENLE,
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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;

o iBA: & Gatt Server ImfFiEfE, Server FZ response;

7.1.2.4.10 gatt_write _cmd

e F’%: gatt write cmd [string] [repeat] 5

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 ImiFEE,Server AHE 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: LABUEATIE 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

F7%: gatt discover uuid [uuid]

uuid: 87 service B9 uuid; ~N
e JBA: 3BTE uuid KMARS;

7.1.2.4.15 getimtu

o A EERAGT;
o BA: FREXNZHEI BLE EEHY MTUK/N,;

7.1.2.4.16 register notifysindicate
<>\/

e F%: 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 L. HIERAGS;
o %P JFH notify 3#& 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: AR gatt MMRYTN, 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 4 )

2. ENUTFRES, 1825 “aw-bt-test-xxxx” WIEFIEE, HARER < |

3. & LZ/E, FIWTHASREREE APP, BRER, RERGETRLES;

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 izt

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

BIYETHARERN

(bt test -i -p a2dp-source )
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3. PHEEF SR/ ENIRE

MRFEERSEEAREY (F—REENECLIUEERN) , SHERMRE:

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

NRAWET, FELEAME:

((scan 0 )

4. EREFEHE/ENRE

ERNEFRESVEARERTIRIEBREXTIRTH, SNERKW;

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

BTMG[bt test a2dp source connection state cb:228]: A2DP sou(c% connected with
>
device:....; <

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. BERIER

EILERIETR, BRIEN;

((a2dp_src_stop )
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7.2.4 AVRCP TG ;iR

ERLEFEH/EN, fEEFSHENNBREE. LT, B&HSWEIXT RN
BREES, HEIEHARH LR, ANBWTTE: “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

MRFEERVREH KRN (F—RERHECLIVERY) , SHEEERE:

(scan 1

Aimig&E 2 EF1EEE

((scan ©

3. EExfigsE

NRIKEEAREXTIHE CLBUHECRY, EERZRIS T

((pair [mac]

4. EEgE

EEELRNIRE !

[ sppc _connect [mac]

5. RXHIR o

((sppc_send xxxxx

6. B FFERE

[ sppc_disconnect [mac]

7.2.6 SPP Server iz

1. 8% spp iE17T bt_test

(bt test -i -p spp

2. #1381 pp server FHBLLIZIENT client &
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((spps accept

)

3. RiX¥HE

((spps_send xxxx

4. WrFFiEsR

F oI IRIR S

[ spps_disconnect [mac]

7.2.7 HFP HF izt

1. 17 bt test

AiE-p 187 profile, AIAA a2dp-sink + hfp-hf

(bt test -i

2. FH A BREZ LN, 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. B &Ra—NEiE

[ hfp_last _num

7. RERFH S

[hfpicnum

8. REBENEE

((hfp vol [0~15]

7.2.8 GATT Server izt

1. 87 gatt-server iz{T bt test

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

FHNEELRE “nrf connect” APP, ¥JH APP [513#41£Z %] “aw-ble-test-007” &#FfJ BLE
"B, HiEErL,

FH APP AJ AR BAEA ERVBRSS1ESE, B#T demo EM TH Service:

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

3. RE#IE

Xt vuid $3:“3344” B characteristic %3 3i#1T read 1 write 321E:

o read BRIERIFH APP KUWEIEERRITILHN,;
o write 1#{FIIFH APP KEMFIFSITENERF VBN E;
o

S

4 notify @R <

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

EYITIN
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

IR © HiB2ERERHBIRAR. RE—INF 124



@LW/MIER ‘
NXHEBR: WE

(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, BRAZFREXZ 8832 handle.
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