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1.1 XHEfET

AXHEEENE Tina Linux F& LB FRABEBEMNERREMNIIIESE, IS5 AEERER
7£ Tina Linux F& &R —FIEF R,

1.2 BirmEE

Tina Linux &P, BFHFLEER AR, <

1.3 EREE

Tina Linux &
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BFRABEDNIUATRE, HBESERE, HEKRGEE, EBEZABNARANETX
R, FIEFHRIRBERNYIRE Efﬁﬁﬁx8§ﬁ,mﬁﬁﬁ$ HEEXRE, L8,
EELLBRAZHNYN FrETasRBAZHEY), AAUSEET, AXFFENATEALAR
ENEARENER, FRAFPEBEERABENZOKE, UIFAENLHE, RBNARER
ERAFERINERET; HRSWNHERABEHITRAER, HFERAFEBRE EFIERE
(AP RILRELRIBENYEIERNRETNHAR) ;| RERVWHERABEERNENE, EFR
HAFBERER LHETESE,

BAREXH
FTERARRTHE, BEREMARERF. §®
<
[‘}it TAEAREMETina Linux T2, Tina Linux7EHEMNERHESHIFLunchalfE, #EEH =, )
<>\/
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SRTE ARBM RARS

R328 r328s2 perf2 xr829-tina XR829

R328 r328s2 perfl-tina RTL8723DS

R329 r329 evb5 vl-tina RTL8723DS

R528 r528 evb2-tina XR829/XR819S

R818 r818 evb2-tina XR829/RTL8723DS

R818 r818 evb2-tina XR829/RTL8723DS

D1 d1 nezha-tina XR829/RTL8723DS/AW.869B
§/>

[ i At EEnenuconfigit B, AIAEEAFEHEBIMEREITH
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AELSAREAMNEBET RGNARN. BERE. BESBSEHEHTERTE, ERENENE
RREMURBEREE—MIZINR.

4.1 BHFRGRAFESR

BEFE—MEEBSLLERE MBREMLEEF LS AEHI 2 (Controller) 1 EH
(Host) ; HHIBFEXLNEEFMEGNVBRREE, EOEESE, €17 Link man-
ager, Baseband controller, Phy %, ; E#l (Host) WEEZHRMHE ARSI,
HFEENBEMNIEFINEER AR, 831F L2CAPSMP, SDP, A2DPHFRPGATT %, mEWM
(Host) X 2i@id Host Controller interface (f&#f HCI) %iﬁfﬂ?’f‘é%ﬂ%& (Controller)
P ARAENZSR, Host #1 Controller AJLUBITE—MEE by WAILUEITTEARRAINIGE L. &
XETEHEIRAHNZ Host M Controller =17 EARERIEHE Eo

[ Host YAR528 { Host J
HCI VHCI
E> Contk J&DXR829 L Controller &%
<>\/
HostHlControllenZ{TEARIEE L HostfllController#fiE{TE—MES L

4-1: Host_and Controller

tF Host # Controller 2 5iE1TEARRNIKE LY, MEBBEZEOBITEE, ENNEEE
0% USB,SDIO,UART %, BeiASMEA BEMRZEOREEE vart, FIUAXFHFEER
T LA vart BYE OB 1TIE R 157 BB,

Tina Linux FRFE L, Host ME=MIz1TELEFENEE L, Controller RHIZITELL
BRlRe SN TFNAFAE XK, FEEX( Controller IR ELIM, ELRE Host InBIZR
ff ko B#i Tina Linux & L, Host ik EERRAHIR bluez hiltk. FTARERNE
IR E TR T B HEANT A £, 1§ bluez thilikEEER,
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init shell APP
cmd
Userspace BLUEZ\
Dbus API
hciattach bluetoothd
: \
S N L T o
i [HC1 Socket | [L2cAP socket | [ sco socket | Ar sLUETOOTH
: % {} J =
1S |RFCOMM
Kefnel SCO €~ ==m====~=
L2CAP € \
HCI < !
A 1
............................ »: &
H a N
v \/ o L
Isys/class/rfkill/ /dev/ttyS1 /proc/bluetooth/ >< 1
1
A A -
|rfki|l /bt powerl | uart | Ipm _:
et
1 PCM
MR L ST o ihat | 7w AT I
o ua wake u
Hardware \ 4 V Y P
XR829 module , RTL8723DS , RTL8821CS etc...
4-2: BRI ERE
RER LD R ILADERS : rfkill, hei” uart driver,bt lpm driver,hciattach,firmware, ker-

nel bluez,bluetoothd &

RIR i
rfkill Linux AT ERET FHHE, SEAERSFIENTRS

hci uart driver
bt Ipm driver
hciattach
firmware
kernel bluez
bluetoothd

F IR S B F EABEREOREY

BT EIE F 1T RIRMEET I8 THRLH LUK I5 SH AR R IR R 45

BT EFEARTHRE, EEMNERRHE FREFETEENEHZRFEEFIRA R
Controller ZITHEENEHER, —AR=1EA hciatach TEEIEFRAH

B2 HCIL2CAPRRFCOMM,SCO %, bluez Mi¥i%BE B0 MYTE Linux kernel ARSI
bluez ¥t = EIHMYER 7

EHITIRARER, —RIEA FEDFRM firmware F hciattach, MEMERERINR

AR A ERIENR,

WA AR Linux fRAERERIAEAE RS,
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4.2 BIEMIE

BHEEEETRAE, ANTFAERBE—FYENS B, SENRTE, BTITRENEL &
R BRI UL

o FREVRAR 1REMIREhERIE
o NG T ENEHEERH AL
o {EEEIEFIINAR

o & hciattach

o AIXIOIE

4.2.1 REVRA IRV ZE &

AR REBE-REFRAN, AUAES (XFHR) ENERETARMAREFZREA, IR
BEXR, WRBREAR RNBHARE, SRR RHENANGREFARMRAR 12
WK, FIREFEATETEEERTHARESY, B LEE S bluez M URE
BEEHEIR, MRZFF bluez MINEFEHEHRELDVIZEE heiattach H1 firmware.

WRAFRE © BsEERERNERAE. RE—TNF 6
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X WE

—_—

VCCIO-WIFI
e
* VCC-WIF|
BT-UART-RX —
BT-UART-TX| VCCIO-WIF]
._
i BT-UART-RT: :
e WIFI 24Mh
BT-RESETN — z
. BT-WAKE-AP
AP-WAKE-BT
AP-CK32K-OUT
.llllllPlErl"il.l[-]lLllllll_ llllllllll :ll </(>\
_ PCM-IN N
PCM-CLK .
PEM=SYNC

4-3; BEfTIRLREIE

EXEABRENE—THERTEREETEARMNEGH TIERY, ERNEFEANTTE
SZERMN L, RIS AUTILAERSD

Lhae i8R

fiteg UoREAT, BIHET Wik fREEmn, HIREmntes

MUK 10 @ER L, SIREBEMEREEDHPLL, BT
FREERREECH, fRENNNERIMERERE; WR2E

BiEME, KRG LE—RAFTEHRE

N DRAENWHIURES S, ERHAEBFRRIER TERHENTIRE, AT

BIMERIRE TIEHE 24M/26M & (RIBEFRERMIETE) ;

XESE (AP-CK32K-OUT) TEREFIEANHBIES T, WF—L

RAHARVAR, BARERARRIRHUN TR BEHTTER

HEERAIMNERRG L, FTREMRMEE; R —ARAEER

t, FERHECERRE

E1F GPIO St —RRES ARE(EREFRIR, NE

BT-RESETN; BEFEIEETIF, FERHEMAS

Sk

(37ay
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TheE iR
PRBEIREE DAEEEREFERARSWEE (AP-WAKE-BT) FESFEIRIE

EExiz (BTWAKE-AP) , mi&EiTi@dhlsshReeis o R s

ARSI EMEEATS,; EEETERETEENKERSE, BF T
B TS S A TITREE, —RFBENMEER AP-WAKE-BT %
BRI, BT-WAKE-AP 8B AFEAR AN, IRERMER
F—ERE FINRAFREICTIER, WAFEHITEE, M—ERA
FEETFEXFEEIC AP-WAKE-BT ltfiis, SMEFSHNK
BRIRT, BANRIEEREREAR HITHIA

uart #0 B RANM I HEEEED, BHREAFETRABZRAETEE
Mz ERL; BERHLNRATBEEFTAEAN vart SEIF
PCM #01 BFEE@EESMTEED, REERTESRIETAEIED

Linux MELRERBEEET—EMENT RS (fkill TR , XTFAINFEALS MR
MEELE rfkill FRLRBHT, allwinner X7 rikill FRACZ LN, AP<-REFEEH/H
FEXR, A5 TELBEIRESFHREREERENIE, 2T kil FANSMAUSEE
5, FEU—2% WiFi fl BT — A —MWESBARES T RBERE SR BIAN TR, W
A TRRE.

VCC-WIFI E - =
e L - S
Low il - ;
iz EE E =] e —
3. {*HEEHQEE 5}??;- ~Favis A8, ROM0Z . \‘a‘;‘?ﬁ Fﬂi—%;

1. ma '|'ooso:1 P o
o
GhD Y CW13 CWi4 ! ) = m2
L ’[ T = NC NC RW19 RO402 2 GND.
24 = e} GND . Coa02 CDJUZ’__." e
APBX X Il I [y USRI
] = =
GND GND A
GRD

UART_CTS_N |4
UART_RXD "*
UART_TXD |2 4, ual‘tﬁl:l
UART_RTS_N |5
X [
T*2 35—
N_REG_PU |37
12C_SCL [Hgg—>
GNDS |3
N_I2C_SDA | [ Graesem I
BT_RST_N = "\‘2 E{-‘-EAE
. AYA L 5]
GND RW20
NC/100K
RO402
GND
ANT-IPX
RW22 AR, _R0402 BEsaway AR, RO0402 B2 £l £
3 R 2
cwie | cwiz oy
NC  NC w3
/ AP-CK24M-OUT RW24 NGIOR R0402 codoz T co402
= GND
7. PCMEEL] . ERJpbEEA, 24 h{%

4-4: LRRREE

WRAFRE © HSEERERHERAE. RE—TF 8
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4.2.2.1 Wik

RARME, BRINFEHRIANZE VCC-WIFI #1 VCCIO-WIFI HEBRIRIR, NRMEEHEFRIREE
BHEREESH, WEERERFEECHBHMEE, NMRZEEME, BARATETEHTR
FrECEMt. TEUMBMEBENRIET AXP305B RI#EHITEF35EA:

AXP305R
[Boost | [VCC-LCD-BL (OFF) ]
‘12\1—0(:1}1}% pcoe }M PS5 w—{ 5V _USB-5V/SEDIF/AMP/LED/CAMERA/LCD (OFF) ]
I

VINT 1.8V VCC-RIC (ON-RESERVED)
pc/pca [8V=1:52V€2.98 575y ch0 (om)

PS IN DC/DCB JL.0V-2.55Ve2. 52 1.8V VCC-MIPI-LCD (OFF-RESERVED)
be/pec Pr8V=1:52Ve2.5A 55y y5p-5vS/VDD-USE (ON)

567bcs [-6V-3. 3vel . 5A

= 4
| |— DC/DCE % 3.3V VCC-PC/VCC-I0/VCC VCC-PD/SENSOR/IR/VCC33 1
DCDCE VCCQ-eMMC/VCC33-NAND/VC ND/VCC-CTP/VCC-WIFI (ON)
/ L SWOUT |- {3 3V VCC-LCD (OFF) __ N |

AipoL V-3 3Ve300ma —— T o8
— . 2N
yl ALDO?2 M{ 3.3V/1.8V VCC-RG/NiSSmOSNEEE (OFF) a ]
/ ALDD3 P I ey AFVCC-CS1 [OFF -RESERVED) |

.7V-1.9V@400mA

81LD01 1.8 T e
ps Y BLDOZ LIV-1.9VR300mA SR (&5
BLDO3 W( 1.8V f:;p\jl:; (OFF) ﬁz ]

BLDO4 w{ 1,24%.5/1.8V DVDD-CSI (OFF) ]
.7V-3.3VR400mA 7 S 1

CLDO1 /V1B-LVDS 18- Y AFF ORSEMPGINC CO-NAND /VCC-MC:

T T L T W e — =LE =DRAM/ DV A C| o 1

CLDOZ V=3.4Ve300mA oy o pr TovineeSI OEEL . ]
7V-3.3VE@200mA

CLDO3 [——=—="=—""0 ['7 8V/2.8V/3.3V LD@=AVDD=CSI(OFF) |

pCDG caxae {3. 3¢ VEBC-WIFT (OEF-RESERVED)

4-5: AXP

tF WiFi M1 BT Z&—8iRA, HBEHEERAM. 9797 VCC-WIFI Ml VCCIO-WIFI,
MERIBESR A, MEREREHEREEENHS DC/DCE 1 ALD02 #3)iEt, X FHREEN
FHRoRIER S % B REERMER TIPS IREEESH BALTREN, BEBIT
ZEHERESE, NTEFALTIEMRGIAFTERREBRRLEA, BEAEWNNTHXTF
bt powerl. bt io regulator. bt io voltage. bt power voltage fFIZHIEE,

4.2.2.2 WMWIAE(ifEE GPIO

BEFEETER, £8% BT-RESETN ¥ GPIO BB himHER, MEEFHISHFE, NRIE
EiaiAEl BI-RESETN ZE#EZME GPIO PL2, FIEEWHEE bt rst n #7iR PL2 BiA]
() &

AR AR KATEEX BT-RESETN WS SHEFEEEX, AR sunxi-rf WahRISKITER
iES, FEREHA B THRIANSE:S

WRAFRE © HSEERERHERAE. RE—TF 9
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4.2.2.3 {KER5MERTHEE

RESRENERZHIERTSBEFRAEETERTBEN, BEXI2FHITHRIEEE, &
FHEEIER TR, SAMEMOEFEAFERIHKERL, BMENERKRREEETIRE, thEZE AP-
WAKE-BT (WEMHR&EE. LHFRIEE) #1THE, ERAMNRARHSE, controller &—H
HNKRIRIRZS. TFEL xradio #1Tix PR EITIE:

(1) 3REXZE| xradio R4 R HEHY xradio btlpm.c.
(2) Bzt El linux-xx/drivers/bluetooth BR o

(3) 1824 Makefie #1 Kconfig FH BETS4RIFF AL &% R,

linux-xx/drivers/bluetooth/Makefile

+0bj-$(CONFIG XR BT LPM) += xradio btlpm.o
linux-xx/drivers/bluetooth/Makefile/Kconfig

+config XR BT LPM

+ tristate "Xradio Bluetooth sleep driver suppart" &
+ depends on BT HCIUART H4 =
+ help )
+ Bluetooth Bluetooth sleep Driver. < \

+ This driver provides the dynamic active power savingsmechanism_.for
+ bluetooth radio devices.

+ Say Y here to compile support for bluesleep support into the kernel
+ or say M to compile it as module (bluesleep).

(4) AMRKEMBXREE, xradio btlpm.c F GPIO MHXRKRERFE L XIIEENA
NRE, FFEBEIGEHPHRTEEREKN GPIO, FEEX bt wake, bt hostwake,
uart inde #/RIFERE (/)

(5) B 3 HER, FAILUATTAREEERFHITHRIR.

EtinatlRB R THIT: make kernel ‘menuconfig

[*] Networking support --<>
<*>  Bluetooth subs¥§¢em support --->
Bluetooth device drivers --->

<*> Xradio Bluetooth sleep driver support - //{&#iH4tHX, FRAEESIEEHA
<*> HCI UART driver
[*] UART (H4) protocol support

4.2.2.4 uart EOERE

B RARET vart BEROSEIEHITER, bluez hi¥HEXT uart BIRIEE A BT E
API #0, TEREEFREAR, FTEMHR vart BHFIEEMN (vart IEEH vart IXEHFF 438
) . BEBERT, vart BELESRY, AIMEEERNENZE, BEKNERETEE/dev/ttyS]

(uartl) T SR EIBT uart 2B EEMFRE, MR KEMEEE, AILUAETHLEMNPXTF vart 85
B4 enable, FEFHEEMIA vart B gpio BEXR L,

IR © HiB2ERERHBIRAR. RE—INF 10
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uartl: uart@05000400 {
status = "okay"; //FFRBuart, fIRZ2disabledMRTFHEE,

iy;
WR dts EBEMINfG, uart IKIBRIGERKTN, WS vart TRRM#FHITEEHIA.

4.2.2.5 FEBIFEAN

FRHEIRMAETEATNNTER, FELTRIZENWRNBANSEIIMNEN HRHILEE
B EECARLREGE, BEBITREDEESERIMENPRENTR, RERFEHITE
B, IREANZERR, BARR BZREATHELRRIRERWLERR LT, FILAT U
ETREE, BERHERER LERFREELMT &k, VBRI IETRKENERH
T8I

4.2.2.6 REFEhEEN

9.

e
eSS, FTERIRMIEA 32.768kHz MR, &3 ﬁﬁlﬁiﬁEﬁikﬂﬁ%ﬁﬂ’\]ﬁﬁ)\zaeiﬁﬁf#
AEEIMERIRIEMH, MREZEIMET BIR, ﬁBZi’K#i’EK%EEi&ﬁEE%o MRFEXFRE,
BLAMBERE CLK Kah, FEHBEHNE, XF Iz CLK IRahZEH CLK RapFf ik Ti2)msk
TR, TERZE, REBERENPEIHET. FiRENT, FERET clocks fFSK#T5H
R — KB ER, sunxi-rf IREIPIFBITIZET SRR, AE devm clk get HREUHITEERER
H (WED) .

4.2.2.7 PCM #ZOERE

PCM #MNFBERTEHEFETEEDRE, ZHDEEEHTHT.

-
4.2.3 sunxi-rf IXz}

Linux B THREN rikill FREREEFMNMBERE, FE SRERBREN rikill F
R RHFITEMSEI WiFi 5 BT B9321F, 7 Tina Linux F&®, XFEFM rikill SSIE
linux-x.x/drivers/misc/sunxi-rf/sunxi_bluetooth.c F, THEHREERNIZIERESX:

[ make kernel menuconfig
/*allwinner rfkill1S2fsCI*/
Device Drivers --->

Misc devices --->
<*> Allwinner rfkill driver

/*Networking rfkille switch FRLERE*/

[*]-Networking support --->

<*> RF switch subsystem support --->
[ 1 RF switch input support //XPFHEi%

IR © HiB2ERERHBIRAR. RE—INF 11
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| <> GPIO RFKILL driver J

Linux RENEFHIEEREER, FrLLE Linux3.4 Rz L, REEXWEEAAEEEZH dts
LI, RohiEF SRR ENNEERR, RMNZTEEAFRZORDTEND, ERRR
EERTEANEEWEIA,

4.2.3.1 EFig&EicE

dts X812, %0 R328 f£/tina/device/config/chips/r328s2/configs/std/board.dts, B&it
ZMEBIZEEETH sys config.fex X, HUELAER. BFRTEXE NG UEE), EB
[Ra A EMEAREE /tina/lichee/linux-4.9/arch/arm/boot/dts/AFER S .dtsio

bt: bt@® {
compatible = "allwinner, sunxi-bt"; EOHEBMERNEERTR, —RATERNK
clocks = <&clk_losc out>; Fizamta32khzE5551 A, WRBEHELEERIAP
-CK32K-0UT
bt power num = <0x01>; ERRREEN A HBIEFERNMENE, WRTE
REREERNA R \s.
bt powerl ="axp806-dcdce"; ﬁﬁﬁ%ﬂﬁ'ﬁﬂﬁ)ﬁ'DCDCEiﬁ,ﬁgﬂﬂ’\JIEﬁiﬁ, X R AR 4
£ EERAVCC-WIFI S
bt io_regulator = "axp806-aldo2"; R E IR ALDOZI FtE O L SR, SR AR
L EEFIIVCCIO-WIFI
bt io voltage = <3300000>; R EREES AR Ehi e REINEEE
bt power voltage =<330000>; FRBRESEN R MEMNEBRIIAREE
bt rst n = <&rapio PL 2 1 Ox1 0x2 0> EFSIFEREGPI0, X RE{FIELEIEAHIBT -
RESETN
status = "okay";

18

btlpm: btlpm@0/ {
compatible = "allwinner,sunxi-btlpm';
uart_index = <0x1>; fFERNvartFs
bt _wake = <&r pio PL 4 1 Ox1 0x2 1>; FITIE IR FRIRABR SIREEGPIO0, XTRZAE{{EIEIAP -
WAKE-BT, i&BAiHERN
bt hostwake =.<&r pio PL 3°6 0xd 0x2 1>; B EBIAEE F35GPI0, XYRZAE{HEEIBT-WAKE-AP,
=l PN 5y
status = "okaygiv

i

4.2.3.2 IRzhiEth
TEBEINRIMT sunx-rf Wohd, FUAIREUEENPIVEE #HMEREMBM GPIO B, i
fiIF linux-x.x/drivers/misc/sunxi-rf/sunxi bluetooth.c (J1SRARERIBGT) :

(1) f##r dts B2E Linux IRFMNEHNLUEN B, FEBXNVEREEIRENPL, XBH
BHRT sunxi-rf IRehNA#EATIZER board.dts.

int sunxi bt probe(struct platformldevice *pdev)

{
/X1, FREXERREENEERE, JMWARVCC-WIFI, RE—KNdtsHiZEEEbt power num = 1*/
of property read u32(np, "bt power num", &val)

IR © HiB2ERERHBIRAR. RE—INF 12
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/*2. Mbt power voltageflbt io voltagetriRiEEXEEE(E*/
of property read u32(np, "bt power voltage", &val)
of property read u32(np, "bt io voltage", &val)

/*3. RIB1SBIRENAY E BIREOHITIEA &N RIRIEAIZ R, XIRzbt_powerl*/
for(i = 0; i < (data->power_num); i++) {
of property read string(np, bt name buf, &power)
strcpy(data->bt power name[i], power);
}

/*4. FRERIO_LHIRIERIRIHBFR, SHRVCCIO-WIFI, dtstriRAbt io regulator*/
of property read string(np, "bt io regulator", &io regulator)

/*5. fRMTBT-RESETNSIRMHRIR, ECEGPIOTL, BAIASTHI(E*/

data->gpio bt rst = of get named gpio flags(np, "bt rst n", 0,(enum of gpio flags *)&
config);

ret.=-devm gpio request(dev, data->gpio bt rst, "bt rst");

ret’ = gpio direction output(data->gpio bt rst, 0);

/*6. FRNTURBSSRES SIS, HaERE*/

of property read string(np, "clocks", &clocks) &
data->clk name = devm_kzalloc(dev, 64, GFP_KERNEL); S
strcpy(data->clk name, clocks); ;;
data->1po = devm clk get(dev, data->clk name); ")

ret = clk prepare enable(data->1po);

/*7. FEMrfkiVUIRE*/
/*
* linuxRFREr fki UF RS AR EEL AR HBFRANEBRED, RahEMENE,
* FAFRRELUEE /dev/ rfki VB X RIRFIESF #1TETE, T
* FE3: echo 0 >/sys/class/rfkill/rfkill0/state
* RE: echo 1/>/sys/class/rfkill/rfkill0/state
* XTF ETEBMNEFRMEEHMEsunxi bt rfkill opsEEESHTLM, JHMEIsunxi bt onikiEk
*/
data->rfkill = rfkill_alloc("sunxi-bt"/, dev, RFKILL TYPE_BLUETOOTH,&sunxi_ bt rfkill ops,
datal);
rfkill set states(data->rfkill, true, false);
ret = rfkill register(data->rfkill);
}

(2) E e feaiE S El Linux RARMT rfkill FRISHIETA BN kTS EaearE,
AR UGBS R E S T3 mRaEH 1T o

e Thie

echo 0 >/sys/class/rfkill/rfkill0/state TE
echo 1 >/sys/class/rfkill/rfkill0/state _EE

AP rikill TRE, XFRARIERYEY sunxi-rf IXEHH sunxi bt on KK, FTRRERHT
DZR B SE R,

static ant sunxi bt on(struct sunxi’bt platdata *data, bool .on off)
{

/¥1. SIRZ EEBERME, NAAESREBT-RESETN GPIOSTHIE*/

if ('on off && gpio is valid(data->gpio bt rst))

IR © HiB2ERERHBIRAR. RE—INF 13
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gpio _set value(data->gpio bt rst, 0);
/*2. 1R¥Esunxi_bt_probeX#FETHE BIREHITIBI L IE* /
for (i = 0; i < (data->power_num); i++) {
/*2.1 SREXEEIRELAIRY/
data->bt power[i] = regulator get(dev, data->bt power name[i]);
/*2.2 MRZEEBIZIE, MenableXtRBIRE, HigEREE/
if(on_off) {
regulator _enable(data->bt power[il);
regulator put(data->bt power[i]);
ret = regulator get voltage(data->bt power[i]);
if (ret < data->bt power voltage) {
regulator set voltage(data->bt power[i],data->bt power voltage,data->
bt power voltage);
}
/*2.3 WIRZTEIRIE, MdisableXfriRIE, H#ITTE*/
}else {
regulator disable(data->bt power[i]);
}
regulator put(data->bt power]i]);

}

/*3. REHHNEIRNE, BENERES LBRFERE THRERLE, F2*/

/*4. BT-RESETN GPIOfim*/ <
if (on off && ‘gpio is valid(data->gpio bt rst)) { )
mdelay(10); //—RHaEE—ENF, FrLZER10ms
gpio set value(data->gpio bt rst, 1);
}
}

4.2.4 fEREET itk

MEFEERFERE D, bluez ML —ERERFATESEW, —SRERZPEIR, itk
BYEB37E Tina Linux BEFREEBE T, NTFHAPKR, IAFEARFZAECELZF LRIFL, T
HEREEEA!

e A I iz = S

make kernel_menuconfig
[*] Networking support --->
<*>  Bluetooth subsystem support --->
[*] Bluetooth Classic (BR/EDR) features //ZREEF4FMTIF
<> RFCOMM protocol support //3IRBESPPXHZIMEERINGER LUK £
[*] Bluetooth Low Energy (LE) features //{EDhiEiETFisMszi%
[*] Export Bluetooth internals in debugfs //BEFEifTa
Bluetooth device drivers --->
<*> HCI UART driver
-k UART (H4) protocol support //hci uart h43Rzh

AR P =B kR

make menuconfig

Utilities --->
K DLUEZ-dEEMON .« ettt et e et e e Bluetooth daemon //{H¥i%iZis
#iz

IR © HiB2ERERHBIRAR. RE—INF 14
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[*] Enable xr829 extra config //iNR#EHEXRE29M%E L

SR DlUEZ-UEA LS. ittt i b e Bluetooth utilities’ //imM¥i%iRE1i
TA
-*- bluez-utils-extra.......ciiiiiiiinnnnnnnn Bluetooth additional utilities

TEFHDIAARAEEE, FRENBOFLRER UHITHER, SEFERTAUHEHTESME
Mo AP ZEBMINEESD, WERIFMNIETE openwrt #EZEN, BMBRIFILIET open-

wrt WEMEHET packge WRIFAR, TERASNEBRE. MERFIANE, FFREHE=
45y, W

LN ES) iER

tina/dl/bluez- REIREE

5.54 tar.xz

tina/package/utils/blueEH|4mi1¥iZ58: fEE bluez-5.54.tar.xz, HITRIFEMRATHRITE,
BN HNEREE NGRS

tina/out/B x5 LPrémiIFNEF

Z/compile dir/target/bluez- i

5.54 o

>
<

RIZRI I A%ER Sy, 0T

8% 5% BH

lichee/linux- RS, FELI HCI, L2CAP L&A 56351

xx/net/bluetooth socket %, XEHME Linux AZLXARE, —RELTFTHAFTE
B

drivers/bluetooth [TERNEEEANE, S8 EA FHARRMEEIRE). hei vart &
BRI ohESE

4.2.5 #1E hciattach

EHEAMIR K EERIBT heiattach #1758AK, hciattch #KOXFER uart OB, EFE
HTE. TREREDDE. EAE0ENE. —RZB2EERA aHTRME, FEN &XLm
FREMEL, —KFmMHA: EFELE bluez Hi¥A%RY tools TEFITIERL LR heiattach F
BY4aH heiattach RS, FIBERERATITE bluez IR RIFLER hciattach AIHATT
X%, FEREFEFERTENRXmFTABEERFENTITXHEEI,

((tina/out/r328s2-xxx75%/compile dir/target/bluez-5.54/tools/hciattach.c )

B#i Tina Linux F&BR&ER1F Xadio, realteak | @271 4HM hciattach, AR REE
BATECEIGFENA], HONEM SR EAHITER, NHEZRKEA #IREX hciattach BY
R4, IBHERHITIERCERK heiatach sTRABIT M,
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make menuconfig

Utilities --->
rtk_hciattach --->
<*> rtk_hciattach................... Realtek BT HCI UART initialization. tools

//realteakiZAEiREMhciattch, ZM ARMMIINRHEHNRM, EFZEEXHE, FEMSER
rtk_hciattachWa[HiTfF

¥ obluez-daemon. . ..ot e Bluetooth daemon

[*] Enable xr829 extra config
//xradiofZ4H[ EiRMHhciattch, BREREEblueziMUik LR T, EFZEENE, SEWIFEMhciattch
AT

4.2.6 JEIRILUE

BRI ESRM. hiikfEse. LUK hciattach #EEFZ/E, MATLUETRIFER T, BAEYR
FTEERBEHRRIIRER. MEIBURR TENENERD E1T M

1. EHETIESRMG: HBFEE

echo 0 > /sys/class/rfkill/rfkill0/state //BEFE1L

echo 1 > /sys/class/rfkill/rfkill0/state //HESF EEE(HERE

2. EFHE o
hciattach -n ttySl xradio & //MAxr8294fl, REHMRA 7S, BSF—#, <
3. Bl 4
bluetoothd -n -d &

4. WEE

hciconfig hci® up

5. LRIETHAE

TR hciconfig -a

3. hcitool -i hci@ lescan

EEIRHREEZREGNIESHZE, BT ETRERZE, MR EAEEEBITETLS,
HIMMMBEEESEHENRBFUNA AR, TR RZ—HITHERIN, FENIERGERSTHE, O
RAHE, WEBRFHAEE board.dts WEEXHESER, HERAT, FTERER sunxi-rf K
SRR ASEEL, FIARE RS TR,

UTRRHBAE, BTFAAEHTNRIMN:

<>\/
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XR829: hciattach -n thyS1 wradio
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X FIRABENRIE, 5SE (BEREHR) &1, aEZME9D5i%EE D1+AW869B,R528+XR819S
MmN TEaHTTIRE AW869B,XR8198 g EIIE,

5.1 AW869B(AIC8800) t&H#%1E

Fix: D1

TLkiEZH . AWS69B (AIC8800)
AizhR4s: linux-5.4

5% dl-nezha

5.1.1 FREURAR RHEARNZFE

RAR —RSRERMPIZEHE, XEBIRART NEAZORIWEARE, 0F:

— AIC8800_SDIQ porting guide vl 1.pdf
L— driver fw
— aic
— libbt

| = Android.mk
| = firmware

| |}~ gen-buildcfg.sh

|  —'include

| | OWNERS,, _

| |—— src

| L— vnd_buildcfg.mk

— rftest-tools

| | aicrf_test apk v3.0.pdf
| | Android.mk

| L— app-debug.apk

L— wlan

L alC8800

— aic8800_bsp
— aic8800_btlpm
— aic8800_fdrv

— Kconfig
L Makefile

|
|
|
|
|
|
|
|
|
|
|
|
|
— drive
|
|
|
|
|
|
L

—h

W
F— aic_userconfig.txt
— fmacfw.bin

— fmacfw_rf.bin

— fw_adid.bin

IR © HiB2ERERHBIRAR. RE—INF 18
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— fw_adid u@3.bin

— fw_patch.bin

— fw_patch_table.bin

— fw_patch_table u@3.bin
— fw_patch test.bin

L— fw_patch u@3.bin

M LEEERER#ITIR, ZREETEERT Android 45, HRERT Linux &, EBXF
Tina Linux F&EFANEITE bluez thilik, REZBNREBBEFRAVBKER, BEBER

THREE firmware FHEIRHR®, %&iX hci B, APFES. WP FI AW869 EFHIE ¢4
TR WiFi NEH THI2 M, £ aic8800 bsp LM, RHNBEFERR, BELE WIiFi
BIETR, STEEHTHIEAP, EETHRTERZE, FH hciattach #H{ITSEARD, ®AI
U hei0 HEXRT . AETAXYLEE WiFi 3084, XxTF WiFi N#&iE1ESE WiFi %1EX
o

5.1.2 FINEHEN TEZEHEEENHE L
IRIET 4B HREE, #EOFES (D1) SHA (AWS69) BIHELER, TERIZMHES

B EHIEIR. EIfEsE GPIO. AEE5MEE GPIO. UART GPIOy %3)& Y8, AW869B R
EES| MBI TR

VCC-WIFI

1 ¥ i v
| cwiz ol
EE,:EJ? F_ 10uF = e

1

CO603

bl
g‘u

e
] %
43 >
F
1
7]
=
=}

C()cICQ CDdﬂ2
GND

f
E B
1
KIAL_ OUT [ 55—

= b= LU L O O e
Jz3zzieas
|E§§§§§zu_u ND
WODIo - O -
ha®
RW30 ;gl = F ing\Network
NC/100K Z5 Sose
R402 =
G- 1 = i
E:KEJ_:» A‘Ig E_REG_ON . 44 BT-HCICTS UARTHE[]
DIoD2 74| WL_HOST_WAKE UART CTS_N BT HCLRY
DIO-D3 15| SDIO_DATA_2 UART_RXD o5 BTHCETX
DIO-CMD 16| SDIO_DATA_3 UART_THD |7 BTCIRTS
DIOCLK 77| SDIO_DATA_CMD UART_RTS_N VODIO
DIODO 75| SDIO_DATA_CLK TXI 35— e
O D-UT 9| SDIO_DATA_D THZ g NG B
SDIO_DATA_1 N_REG_PU [+ e
20 a7 R0 RWZd
79 CENDS N_IEC_SCE FaE c NCT1 00K
| sz VIN_LDO_OUT GNDE 35 RO402
VDO woDIio N_I2C_SDA
L L 2o &7 FEr N [ TIEoETH
.| l o QU= - P
Ca02 COB03 —O:_'E_':gg '8 =
| Epododogsa = GND RW:20
>J0tad>=000 ME G0K E,{_\—L
RO402 i

RW2E GND

=]
2

L

1 5

[=

23
]

25 .
& 27

28
5]

EL
»—35] GPS_RF

A 10K
o2
CLE-FAMOUTT RW21 ROQO02 x‘.‘E-(F"J'_'i

At 7 AP-CK24M-OUT RIE NGO R0 e

5-1: AW869B JRIEE
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TERKRREITHIA

5.1.2.1 HF

RIERIEETRE AW869B #Y VCC-WIFI #1 VDDIO 8% A . VCC-WIFI EF D1 BIFEHE
DC/DC4, HEIAFE 3.3V, FREMIMCE; VDDIO X VCC-PG, RIEFESHFMEBER
ZRCET 1.8V,

I_ CEFAULT POWER ON

[ ] DEFAULT NC

- [ bo/pel -o-2VelA (G757 VOB-CEE (oM

——{pc/oez o2V A U | 0
| [bc/oes SvezA TSV VEC-DRAN (O $
<)

- oomeap32ves |

5-2: D1 B/

VCC-PG BB ETE tina/device/config/chips/d1/configs/nezha/board.dts

((vec-pg-supply = <&reg piol 8>; )

5.1.2.2 E({ufEse

v

O
RIEREEFHE BI-RESETN EiEZEMNIE GPIO PG18, HEILREMPEE bt rst n F5iRA
GP18,

ACE X #E&1R tina/device/config/chips/d1/configs/nezha/board.dts

bt: bt@d {
compatible = "allwinner,sunxi-bt";
clock-names = "32k-fanoutl";

clocks = <&ccu CLK FANOUT1 OUT>;

/*bt_power _num = <0x01>;*/

/*bt_power = "axp803-dldol";*/

/*bt io regulator = "axp8063-dldol";*/

/*bt_io vol = <3300000>;*/

/*bt power vol = <330000>;*/

bt.rst n = <&pio PG 18 GPIO ACTIVE LOW>; //E{is|HEcE
status = "okay";

WRINFE © HRB2ERZRNERAR. RE—IMF 20
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5.1.2.3 {KERMRER

PRERIREEET YA ST 85, XERMMIFR,

5.1.2.4 UART Z0fE

RIEFIEEFE UART 5/ PG06 PGO7 PG08 PG09, frig&itE#HITECE FHFEE.

FEEXH B R= tina/device/config/chips/d1/configs/nezha/board.dts

uartl pins a: uartl pins@® { /* For EVB1 board */
pins = "PG6", "PG7", "PG8", "PG9";

function| = "uartl";

drive<strength = <10>;

bias-pull-up;

i

uartl pins b: uartl pins ' { /* For EVB1 board */ &
pinS = "PG6", "PG7", "PG8", "PGgu; />
function = "gpio in"; |

}; q

Suartl {
pinctrl-names = "default';m='sleep";
pinctrl-0 = <&uartlapins a>;
pinctrl-1 = <&uartl pins b>;
status = "okay";

5.1.2.5 . FERBEJEH

RIERIEEE L EM TR 24M RREEM, REFeh2EEmE 32k B,

FEXMHEEE tina/de\ﬁcve/conﬂg/chips/d1/conﬁgs/nezha/board.dts

bt: bt@d {
compatible = "allwinner, sunxi-bt";
clock-names = "32k-fanoutl"; // EERH32KE EE F
clocks = <&ccu CLK FANOUT1 OUT>;  //ZEizhaiti32kBdsh
/*bt_power num = <0x01>;*/
/*bt _power = "axp803-dldol";*/
/*bt_io regulator = "axp803-dldol";*/
/*bt_io vol = <3300000>;*/
/*bt_power vol = <330000>;*/
bt rst n = <&pio PG 18 GPIO ACTIVE LOW>;
status = "okay";

IR © HiB2ERERHBIRAR. RE—INF
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5.1.3 sunxi-rf IXzh

fEgE sunx-rf Wz, AF@ETE—EFTH dts PRECER

> Device Drivers
> Misc devices
<*> Allwinner rfkill driver

5.1.4 fEREEF WHNI%

MRS NARENRFRE, XE0RIAFREEERA, iRz EEEEFNT:

make kernel menuconfig
[*] NetWorking support --->
<*>> Bluetooth subsystem support --->
[*] Bluetooth Classic (BR/EDR) features //&ZBIETF4SERIF
<> RFCOMM protocol support //WIRFEESPPXHEHEEXINEER LI%E L
[*] Bluetooth Low Energy (LE) features //{RIWFEEEFFFMEZHEF

[*] Export Bluetooth internals in debugfs //EFiERAT = oS
Bluetooth device drivers ---> ;;
<*> HCI UART driver ")

*

- UART (H4) protocol support //hci uart h4IRzh

AR P =EECEEFENT

make menuconfig
Utilities --->
S*- pluez-daemof. ..o ve e de e e e Bluetooth daemon //iHi¥i%i%ix
#Hig
[*] Enable/xr829 extra config //iSRIRHZEXRE829MIi%E
Sk DlUEZ-UTALS . ottt et e e Bluetooth utilities //®hiViXiEik
I8
*- bluez-utils-extra........... 0% /oot Bluetooth additional utilities

5.1.5 Boh¥ltats -

Brhla e Kak o[ EER 2@ hciattach KK, BEAREAUSE, 3T AW869B RAX
fr bt KBNS, XANEFHEHEMNGTEHER WiFi —&£&3d SDIO #1TH, FrUAREMNESTEH
PR, FEE W1F1 RehpfEREIE S S FENF] (XREHRKEA IRUBEEDHANE, BFM
WiFi B E—ET) .

make kernel_menuconfig
> Device Drivers
> Network device support
> Wireless LAN
<*> AIC wireless Support
— <M> AIC8800 bluetooth Support

WRIRFE © HRB2ERZRNERAE. RE—TIMF 22
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5.1.5.1 firmware

BEEBIINEEEMHRLETIRE firmware X, FIUAEEERIZFHHER firmware
NHREFXHRZ%D, RBERHNANSENEH, £ tina/package/firmware/linux-
firmware/7 Il aic8800 EEM firmware,

tina/package/firmware/linux-firmware/aic8800
— aic_userconfig.txt  //SHAIRBOEXH
— aic8800.mk

— fmacfw.bin

— fmacfw_rf.bin

— fw_adid.bin

— fw_patch.bin

— fw_patch_bt only.bin
— fw_patch_combo.bin
fw_patch_table.bin
fw’patch_test.bin

[T

BCE aic8800.mk X&, ZXHERSRIZMNEE, S irmware #01 KUS‘I#F%,JLEP

Package/aic8800-firmware = $(call Package/firmware-default,AIC aic8800 flggware)
A

define Package/aic8800-firmware/install q X
$(INSTALL_DIR) $(1)/$(FIRMWARE_PATH)
$(INSTALL DATA) $(TOPDIR)/package/firmware/linux-firmware/aic8800/fmacfw.bin $(1)/$(
FIRMWARE PATH)/fmacfw.bin
$(INSTALL DATA) $(TOPDIR)/package/firmware/linux-firmware/aic8800/fmacfw rf.bin $(1)/$(
FIRMWARE PATH)/fmacfw rf.bin
$ (INSTALL DATA)$(TOPDIR)/package/firmware/linux-firmware/aic8800/fw adid.bin $(1)/$(
FIRMWARE PATH)/fw adid.bin
$ (INSTALL DATA) $(TOPDIR)/package/firmware/linux-firmware/aic8800/fw _patch.bin $(1)/$(
FIRMWARE PATH)/fw patch.bin
$(INSTALL DATA) $(TOPDIR)/package/firmware/linux-firmware/aic8800/fw patch bt only.bin
$(1)/$(FIRMWARE_PATH)/fw_patch_bt only.bin
$ (INSTALL DATA) $(TOPDIR)/package/firmware/linux-firmware/aic8800/fw patch combo.bin<$
(1)7$ (FIRMWARE PATH)/fw_patch>combo.bin
$(INSTALL DATA) $(TOPDIR)/package/firmware/linux-firmware/aic8800/fw patch table.bin $
(1)/$(FIRMWARE, PATH) /fw<{patchtable.bin
$ (INSTALL DATA) $(TOPDIR)/package/firmware/linux-firmware/aic8800/fw patch test.bin $

1)/$(FIRMWARE PATH)/fw patch test.bin
endef
$(eval $(call BuildPackage,aic8800-firmware))

FE: firmware XEERIZGE—ARIERYS lib/firmware/. ERNRFHENEE—Ho

2ic880/aic8800 bsp/aic _bsp driver.h
#define AICBSP_FW PATH "/lib/firmware"

2ic8800/aic8800 bsp/Makefile
CONFIG AIC FW PATH = "/lib/firmware"

2ic8800/aic8800 fdrv/Makefile
CONFIG AIC FW PATH = "/lib/firmware"

2ic8800/aic8800 fdrv/rwnx platform,c
#define AIC FW PATH "/lib/firmware"

FEESMZE, m menuconfig SLATAFEIFHAMM firmware BEE. FEERHINA RN

WRIRFE © HRB2ERZRNERAE. RE—TIMF 23



( Auwiner’
ISR WE

firmware,
8
Firmware
the menu. <Enter> selects suk@nus ---> {or empty submenus ----). @ighlighted letters are hotkeys. Pr@siﬁg <¥> includes, <N= ex
<?> for Help, =/= for Searcf@ Legend: [*] built-in [ ] exclude@-:m:- module < > module capable Q

<

<= AlC8BOO-FLrmMWare. ... ...t ee et iae e AIC aic8800 firmware
< = APB2I2-TUMMWArE. v v v ve s irrnnnnsnnerrnoneeonnnn Broadcom APG irmware
< > apB212a-TlrmWare. oo oe i ne i ae i iin e ian s Broadcom AP6212A firmware
< = ApB212Z-TUrmWare. . ot ae i Broadcom AP6212z firmware
< = apB236-Filrmware. . ... ...t Broadcom AP6236 firmware
< = apb255-firmware. . ...... ... ...l Broadcom AP6255 firmware
< > APB256-TirMWArE. oot ie i aa s Broadcom AP6256 firmware
< > ApB330-TirmWare. ..o ve i ie et ian i aa s Breadcom AP6330 firmware
< = ApB335-TirmWare. . oot ie it i e Breadcom AP6335 firmware
< = apb356s-Tilrmware. ... ...t Broadcom AP63565 firmware

< = atmel_mxt224s-config.
< > cyw43438-Tirmware..
< > 25p8089-firmware...
< = mrvl8977-Tirmware-cfgfile

. Atmel mxt224s config
cypress 43438 firmware
. esp8089 firmware
firmvare & cfgfile

. Marvell 8977

< = ca9377-firmware-cfgfile.............. Qualecom qca9377 firmware & cfgfile
< = r8723ds-firmware. ..........coiiiiiiiiiaaaann RealTek RTL8723DS firmware
< > r8822cs-firmware. ... ... .o RealTek RTL8822CS firmware
< = rtl8733bs-Tirmware. . ... vveriiinnninninn e RealTek RTL8733BS firmware
3 < = rtl8g2les-firmware. ..o rrininn e e RealTek RTL8821cCS firmware .
,\‘/(\\ < = uwa@}firware ....................... /\‘/{\ .............. uwe5622 firmware ,\‘/(\\
< = ¥ Sfirmware. .. ... O ¥radio xr819 firmware

(000 < )(‘,}bsiga-firmware ..................... C,J\)0 .......... ¥radio xr8l9a fi.rnmare%\)o

Q -‘@ %rglgs-firmware.........oovvvuinnn, @. ............. xradio xrg819s firwa@

HrB29-TLrmware. .. .vuneenn el i ian i eenn Xradt 829 fi
QQ QQ/liG;firmw;;ne'ﬁr?irware's direc%§> racie 1-5@
Q [ ] «r829 with 40M sdd
> QQ QQ <
S S ég

5-3: BidE& Firmware 5

5.1.5.2 #2#d hciattach

RA BHEEDARSIRM heiattach.c MIRLAEIRA heiattach aic.c, X NXEBT hci-
attach #J%a1k.

AR AW869b B firmware Eif@xd bsp AREHFEIRIR £ EEAVEHE TE# AR, FRIFE AW869b
B9 hciattach_aic EER A FTHEFMIEN, BIMBEIEARS AN RE!

F—4%. £BR tina/out/d1-nezha/compile dir/target/bluez-5.54/tools/hciattach.c H#
IN—4AS#3F] vart t %*’g)@%’éﬁgﬂ’ﬁ&éﬂiﬁo

WRINFE © HRB2ERZRNERAR. RE—IMF 24



@quws/e ‘
/ XA W

ax6e00, exoeea, - 115268, 156068,

» ¥radio_xrg29,

Bx8eee, Bxee008, » 115288, 1588800,

» xradio_xr829, 3

axee80, exoeea, - 115268, 156068,

» xradio_xrg8ilos,

{-"ath3k", 9x0080, Bx0000, , 115208, 115280,
s . , ath3k_ps, ath3k pm -},

Bx0808 , exee0s, ) 115286, 115268,
. . » qualcomm, }s

0x08080, 8x0000, , - 115288, 115200,

1
I»

0x08680, 0x0000, , 115200, 115200,

exeeaa, oxeden, » 115208, 115260,

1
Iz

5-4: AW869B-hciattach

% Z%. ¥ 'hciattach aic.c £l F| tina/out/d1-nezha/compile dir/target/bluez-
5.54/tools/BR T, XM XHZE aw869b EIARIFIMA

v

O
{LER%%, 7£ tina/out/d1-nezha/compile dir/target/bluez-5.54/tools/makefile F7A0 hci-
attach aic.c #HXHRIFHEHF

=2 7T tina/package/utils/bluez BR THITHFHF<S: mm, FEAEM-B, AEBEZFE
BERTRFTEREHRRRIE, REWXNZE log 2TER,

FBF: wIFLEMR hciattach fF, BRE/DITH#HITWEH, WiAEIZE, T tina/out/dl-
nezha/compile dir/target/bluez-5.54/8&1F T4 AL patch FTE tina/package/utils/bluez/-
patches X TH,

5.1.6.1A1H5IE

EETHITEEREARREILEDR, E&NNHIIE AW869 K IhkE,
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5.1.6.1 SHBEMRAIEIE:

1. BGTIERM: HeEfEEE

echo 0 > /sys/class/rfkill/rfkill0/state
echo 1 > /sys/class/rfkill/rfkillo/state //HE5F _EEBfFRE
2. BEZFYAE

hciattach -s 1500000 /dev/ttySl aic &
hciconfig -a //ZRZS DOWNIRZS

3. MREG

hciconfig hci® up

hciconfig -a //EMIRE UPKE

4. Btk

bluetoothd -n -d &

5. KIEThEE

hcitool -i hci® scan //HEKHEEFI&E

R FERNESELIHRITER logiTF:

root@TinalLinux:/# echo 0 > /sys/class/rfkill/rfkill0/state

[ 83.099248] sunxi-rfkill soc@3000000:rfkill@®: block state already is 1

root@TinalLinux:/# echo 1.> /sys/class/rfkill/rfkill0/state / /5 EERfERED

[ 88.579526] sunxi~rfkill soc@3000000:rfkill@0: set block: 0

[ 88.595900] sunxi-rfkill soc@3000000:rfkill@0: bt power on success 5

root@TinalLinux:/# hciattach -s 1500000 /dev/ttySl aic & /[EFREK

root@TinalLinux:/# AIC Bluetooth init uart with init speed:15Q00000, final speed:1500000,
type:HCI UART H4

AIC Bluetooth: aic send hci cmd

AIC Bluetooth: 03 Oc 00

AIC Bluetooth: Received event, len: 7

AIC Bluetooth: 04 0e 04 05 03 .0c 00

AIC Bluetooth: Setting local bd addrito 10:11:12:13:14:15

AIC Bluetooth: aic send_hci cmd

AIC Bluetooth: /70 fc 06 15 14 13 12 11 10

AIC Bluetooth:/ Received event, len: 7

AIC Bluetooth: 04 0e 04 05 70 fc 00

AIC Bluetooth: aic send hci cmd

AIC Bluetooth: 4d fc 68 00 d7 1800 00 f7 18 00 40 00 00 00528

AIC Bluetooth: 00 90 01 90 0103 0062 00 03 00 02 00 28 00 00

AIC Bluetooth: 02 14 00 15 00 14 00 20 00 00 00 08 00 00 00 ff

AIC Bluetooth: ff ff ff Q0 00-00 00 20 4e 00 00 13 01 00 00 02

AIC Bluetooth: 73 06 20<b7 00 40 00 48 00 47 00 2000 00 02 a4

AIC Bluetooth: 01 64 00 64 00 08 00 18 00 28 00 .8c 00 0O 00 40

AIC Bluetooth: 0000 00 20 4e 00 00 32 00 00 00

AIC Bluetooth: Received event, len: 7

AIC Bluetooth: 04 OGe 04 05 4d fc 00

AIC Bluetooth: aic send hci cmd

AIC Bluetooth: 50 fc 01 02

AIC Bluetooth: Received event, len: 7

AIC Bluetooth: 04 0e 04 05 50 fc 00

AIC Bluetooth: aic send hci cmd

AIC Bluetooth: 51 fc 01 01

AIC Bluetooth: Received event, len: 7

AIC Bluetooth: 04 0e 04 05 51 fc 00

AIC Bluetooth: aic send hci cmd

AIC Bluetooth: 52 fc 01 01

AIC Bluetooth: Received event, len:i”7

AIC Bluetooth: 04 0e 04 05 52 fc 00

AIC Bluetooth post process

AIC Bluetooth: Done setting line discpline
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XAEELR: f

Device setup complete

Done

[1]+

hci0:

hci0:

root@TinalLinux:/# hciconfig -a

root@TinalLinux:/# hciconfig hci® up
root@TinalLinux:/# hciconfig -a

//EIRZS DOWNIRZS
Type: Primary Bus: UART

BD Address: 10:11:12:13:14:15 ACL MTU: 1021:9 SCO MTU:
DOWN

RX bytes:676 acl:0 sco:0 events:37 errors:0

TX bytes:435 acl:0 sco:0 commands:37 errors:0

Features: Oxbf Oxee Oxcd Oxfe O0xd8 Ox3f Ox7b 0x87
Packet type: DM1 DM3 DM5 DH1 DH3 DH5 HV1 HV3

Link policy: RSWITCH SNIFF

Link mode: SLAVE ACCEPT

//BEhci0
//BEIRE upRE
Type: Primary Bus: UART

BD Address: 10:11:12:13:14:15 ACL MTU: 1021:9 SCO MTU:
UP RUNNING

RX bytes:1352 acl:0 sco:0 events:74 errors:0

TX bytes:870 acl:0 sco:0 commands:74 errors:0

Features: Oxbf Oxee Oxcd Oxfe Oxd8 Ox3f Ox7b. 0x87
Packet type: DM1 DM3 DM5 DH1 DH3 DH5 HV1 HV3

Link policy:<RSWITCH SNIFF

Link mode: SLAVE ACCEPT

Name: "'

Class: 0x000000

Service Classes: Unspecified

Device Class: Miscellaneous,

HCI Version: 5.2«(0xb) Revision: 0x14
LMP Version: /5.2 (0xb) Subversion: 0x14
Manufacturer: RivieraWaves S.A.S (96)

root@TinaLinux:/# bluetoothd -n -d &

bluetoothd[645]: src/main.c:parse_config()
bluetoothd[645]: src/main.c:parse config()
inigroup' 'General'

bluetoothd[645]: src/main.c:parse config()
group 'General'

bluetoothd[645]: src/main.c:parse’config()
group 'General"

bluetoothd[645]: src/main.c:parse config()
General'

bluetoothd[645]: src/main.c:parse config()
in group 'General'

bluetoothd[645]: src/main.c:parse config()
General'

bluetoothd[645]:
General'

bluetoothd[645]:
General'

bluetoothd[645]: src/main.c:parse config() Key file
ReverseServiceDiscovery' in group 'General'

bluetoothd[645]: src/main.c:parse config() Key file
GATT'

bluetoothd[645]: src/main.c:parse config() Key file
GATT"

bluetoothd[645]: src/main.c:parse config() Key file
group 'GATT'

Key file
Key file
Key file
N Key file
Key file
Key file
src/main.c:parse config()

Key file

src/main.c:parse _config() Key file

does

does

does

does

does

does

does

does

does

does

does

does

not

not

not

not

not

not

not

not

not

not

not

not

// BTN %
root@TinalLinux;:/# bluetoothd[645]: Bluetooth daemon 5.54
parsing /etc/bluetooth/main.conf

have

have

have

have

have

have

have

have

have

have

have

have

hciattach -s 1500000 /dev/ttyS1 aic

255:4

255:4

key
key
key
key
key
key
key
key
key
key
key

key

‘DiscoverableTimeout’
"AlwaysPairable® in
'"PairableTimeout' in
'Privacy' in group '
'JustWorksRepairing'
'Name' in group '
'Class' in group '
'DeviceID' in group '
‘Cache' in group '

'KeySize' in group

"ExchangeMTU' <in
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bluetoothd[645]:
GATT'
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:

d6b:0246:0536

bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:

bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
command
bluetoothd[645] :
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645] :
bluetoothd[645] :
bluetoothd[645] :
control
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:

src/main.c:parse _config() Key file does not have key 'Channels' in’ group

src/adapter.c:adapter_init() sending read version command

Starting SDP server

src/sdpd-service.c:register device id() Adding device id record for 0002:1

src/plugin.
src/plugin.
src/plugin.
src/plugin.
src/plugin.
src/plugin.
src/plugin.
src/plugin.
src/plugin.
src/plugin.
src/plugin.
src/plugin.
src/plugin.
src/plugin.
src/plugin:

:plugin_init() Loading builtin plugins
:add plugin() Loading hostname plugin
:add plugin() Loading wiimote plugin
:add plugin() Loading autopair plugin
radd plugin() Loading policy plugin
:add plugin() Loading a2dp plugin

:add _plugin() Loading avrcp plugin
:add plugin() Loading network plugin
:add plugin() Loading input plugin
:add _plugin() Loading hog plugin

:add plugin() Loading gap plugin

:add _plugin() Loading scanparam.plugin
:add>plugin() Loading deviceinfo plugin
:add plugin() Loading battery plugin

:plugin_init() Loading plugins /usr/lib/bluetooth/plugins

Failed to init battery plugin

profiles/input/suspend-none.c:suspend init() \s
profiles/network/manager.c:read config() /etc/bluetooth/network.conf: Key
file does not have key 'DisableSecurity'! in group 'General'
profiles/network/manager.c:read_config() Config optdions: Security=true
kernel lacks bnep-protocol support

System does not support network plugin

src/main.c:main() Entering main loop

src/rfkill.c:rfkill event() RFKILL event idx 0 type 2 op 0 soft 0 hard 0
Bluetooth management interface 1.14 ipitialized
src/adapter.ciread version complete() sending read supported commands

src/adapter.c:read version complete() sending read index list command
src/rfkill.c:rfkill event() RFKILL event idx 1 type 2 op 0 soft 1 hard 0
src/rfkill.c:rfkill event() RFKILL event idx 2 type 1 op 0 soft O hard 0
src/adapter.c:read .commands complete() Number. of commands: 65
src/adapter.c:read commands_complete() Numbgr of events: 35
src/adapter.c:read commands complete() enabling kernel-side connection

spc/rfkill.c:rfkill event() RFKILL event idx 3 type 2 op 0 soft 0 hard 0
:read_index list complete() Number of controllers: 1
:read_index_list complete() Found index 0

:index_added() index 0

:btd adapter_new()

src/adapter.c
src/adapter.c
src/adapter.c
src/adapter.c
src/adapter.c
src/adapter.c
src/adapter.c
src/adapter.c
.C:
C
C
C
C
C
C
C
C

src/adapter

src/adapter.
src/adapter.
src/adapter.
src/adapter.
src/adapter.
src/adapter.
src/adapter.
src/adapter.

src/adapter.

Cc:

:btd _adapter new
:btd adapter new
:btd adapter new
:btd adapter new

btd adapter new()
:index_added() sending read info command for index 0

:read _info complete() index O status 0x00

:clear_uuids() sending clear uuids command for index 0
:clear_devices() sending clear devices command for index 0
:set mode() sending set mode command for index 0

:set_mode() sending set mode command for index 0

:set_mode() sending set mode command for index 0
:set’privacy() sending set privacy command for index 0

set privacy() setting privacy mode 0x00 for index 0
src/advertising.c:btd adv_manager new() LE Advertising Manager created for

System name: BlueZ 5.54

Major class: 0

Minor class: 0

Modalias: usb:v1D6Bp0246d0536
Discoverable timeout: 180 seconds
Pairable timeout: 0 seconds
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hci0

x10001

0

bluetoothd[645]:
bluetoothd[645]:

bluetoothd[645]:
bluetoothd[645]:

bluetoothd[645]:
00000017-0000-1000-8000-00805f9

bluetoothd[645]: src/sdpd-service.c:add record to server() Record pattern
00000100-0000-1000-83000-00805f9

bluetoothd[645]: src/sdpd-service.c:add record to server() Record pattern
00001002-0000-1000-8000-00805f9

bluetoothd[645]: src/sdpd-service.c:add record to server() Record pattern
-0000-1000-8000-00805f9

bluetoothd[645]: src/sdpd-service.c:add record to server() Record pattern
-0000-1000-8000-008059

bluetoothd[645]:
bluetoothd[645] :
bluetoothd[645] :
bluetoothd[645] :
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:

bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:
bluetoothd[645]:

adapter: /org/bluez/hci®@
bluetoothd[645]:

profiles/audio/a2dp.c:media server _probe() path /org/bluez/hci0
plugins/hostname.c:hostname probe()
profiles/audio/avrcp.c:avrcp controller server probe() path /org/bluez/

src/adapter.c:adapter service add() /org/bluez/hci0
src/sdpd-service.c:add record to server() Adding record with handle 0

src/sdpd-service.c:add record to server() Record pattern UUID

UUID

UUID

UUID 0000110e

UUID 0000110f

bluetoothd[645]: src/adapter.c:adapter service insert() /org/bluez/hci0@

bluetoothd[645]: src/adapter.c:add uuid() sending add uuid command for index 0

bluetoothd[645]: profiles/audio/avrcp.c:avrcp target server probe() path /org/bluez/hci®

bluetoothd[645]: src/adapter.c:adapter service add() /org/bluez/hci0@

bluetoothd[645]: src/sdpd-service.c:add record to server() Adding record with handle 0
x10002 S

bluetoothd[645]: src/sdpd-service.c:add record to server() Record pattefﬁ UUID
00000017-0000-1000-8000-0080519 )

bluetoothd[645]: src/sdpd-service.c:add_record_to_server() Record pattern UUID
00000100-0000-1000-8000-0080519

bluetoothd[645]: src/sdpd-service.c:add record to.server() Record pattern UUID

00001002-0000-1000-3000-0030579
bluetoothd[645]: src/sdpd-service.c:add record to server() Record pattern
-0000-1000-8000-008059
bluetoothd[645]: /src/sdpd-service.c:add record to server() Record pattern
-0000-1000-8000-00805f9
bluetoothd[645]:

UUID 0000110c

UUID 0000110e

src/adapter.csadapter service insert() /org/bluez/hci®
src/adapter.c:add uuid() sending add uuid command for index 0
profiles/audio/a2dp.c:a2dp sink server probe() path /org/bluez/hci®
profiles/audio/a2dp.cya2dp source server probe() path /org/bluez/hci®
src/adapter.c

src/adapter.
src/adapter:
src/adapter.
src/adapter.
src/adapter.

src/adapter.
src/adapter.
src/adapter.
src/adapter.
src/adapter.
src/adapter.
src/adapter.
src/adapter.
src/adapter.
src/adapter.
src/adapter.
src/adapter.
src/adapter.
src/adapter.
src/adapter.

:btd_adapter_unblock address() hci@ 00:00:00:00:00:00
:loadslink keys() hci@ keys O debug keys 0

:load ltks() hci® keys.©

tload_irks() hci0® irks 0

:load_conn_params () hci® conn params 0

:load connections() sending get connections command for index

:adapter _service insert() /org/bluez/hci0@

:add uuid() sending add uuid command for index 0

:set_did() hci@ source 2 vendor 1d6b product 246 version 536
radapter register() Adapter /org/bluez/hci@ registered

:set _dev class() sending set device class command for index 0
:set name() sending set local name command for index 0
:adapter_start() adapter /org/bluez/hci®@ has been enabled
:new_settings callback() Settings: 0x000000cl

:settings changed() Changed settings: 0x00000040

:settings changed() Pending settings: 0x00000000
:new_settings callback() Settings: 0x000002cl

:settings changed() Changed settings: 0x00000200

:settings changed() Pending settings: 0x00000000

:trigger passive scanning()

:new_settings_callback() Settings: 0x00000acl

IR © HiB2ERERHBIRAR. RE—INF

29



@LW/MER /

XAEER:

bluetoothd[645]: src/adapter.c:settings changed() Changed settings: 0x00000800
bluetoothd[645]: src/adapter.c:settings changed() Pending settings: 0x00000000
bluetoothd[645]: Failed to set privacy: Rejected (0x0b)
bluetoothd[645]: src/adapter.c:load link keys complete() link keys loaded for hci®
bluetoothd[645]: src/adapter.c:load_ltks_complete() LTKs loaded for hci@
bluetoothd[645]: src/adapter.c:load irks complete() IRKs loaded for hci®
bluetoothd[645]: src/adapter.c:load conn params complete() Connection Parameters loaded for
hci0

bluetoothd[645]: src/adapter.c:get connections complete() Connection count: 0
bluetoothd[645]: src/adapter.c:local name changed callback() Name: BlueZ 5.54
bluetoothd[645]: src/adapter.c:local name changed callback() Short name:
bluetoothd[645]: src/adapter.c:local name changed callback() Current alias: BlueZ 5.54
root@TinalLinux:/# hcitool -i hci® scan / /BRI EE S &
Scanning ...

A4:4B:D5:72:8C:9A Redmi

EOQ:DC:FF:E9:34:1E flyBT

B8:94:36:DD:8F:5B jianjun_2.4G

5.1.6.2 {EH demo MitIEiE

°
£ demo Mt Z AIEIEEX bt_init.sh fijds, £ AW869B 7'5%9’\]?5%‘{ éﬁ@79/tina/target/allwinner/d1—
nezha/base-files/etc/bluetooth/bt init.sh,

#!/bin/sh
bt hciattach="hciattach"
start_hci_attach()
{
h="ps | grep /$bt hciattach" | grep -v grep
[ -n "$h" 1 4&& {
killall "$bt hciattach"
sleep 1

#aic h5 init

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

echo 1 > /sys/class/rjkill/rfkill@/state;
sleep 1 &

"$bt hciattach"-n -s 1500000 /dev/ttySl aic >/dev/null 2>&1 &
sleep 1

wait_hciO_ count=0
while true
do
[ -d /sys/class/bluetooth/hci®@ ] && break
sleep 1
let wait_hci@ count++
[ $wait hci® count -eq 8 ] && {
echo "bring up hci@ failed"
exit 1

done

start() {
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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 &
/etc/bluetooth/bluetoothd start
sleep 1
}
}

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

hci is up="hciconfig hci® | grep RUNNING®
[ -z "$hci is up" ] && {

}

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

OLD LE MAC=$(echo $OLD LE4MAC T |.tr [a-z] [A-Z1)
if [ -n "$LEMAC" ];theh

if [ "$LE MAC" !'= "$0LD LE MAC" _J;then
hciconfig hci0® lerandaddr “$LE MAC
else
echo "the ble random_address has been set."
fi
fi
}
stop() { &Y
d="ps | grep bluetoothd | grep -v grep’
[ -n"$d" ] & A
killall bluetoothd
}
h="ps | grep "$bt hciattach" | grep -v grep’
[ -n"$h" ] & {
killall "$bt hciattach"
sleep 1
}
echo 0 > /sys/class/rfkill/rfkill0/state;
echo "stop bluetoothd and hciattach"
}
case "$1l'in
startP"")
start

I

hciconfig hci® up q

OLD LE MAC T="cat' /sys/kernel/debug/bluetooth/hci0/random address’
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stop)
stop

MHEER: WE

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

BREZITEEN, ABBS demo B bt test #47MIiK

((root@TinaLinux:/# bt test -i -d4

RFIERREST, BREREIE BT @8ER

O

HA%H5 BLE %Ik,

MBEIRERE, BAAXESERE—ERNREHERBE D1,

5.2 XR819S 1&4AF1E <7

*3%: R528
T4kiE4H: XR819s
RizhRAs: linux-5.4
FHZE: r528-evb2

5.2.1 HABEHI TIFRAEER il

ZER DB RAEREXRONE . BIR/E0. RIRMEL. UART. ZRESH. AEXREMGRE
B, WMiAERRS|H, xr819s MRIEE S| HIE W TFIR.

XR819S - e

ﬂ[l“‘ ] .- ] R N;" VB-/BUZI--:“NI"““ )
ST HXTAL2 ANT = = -
e I
VCC-WIF] B
N BOARD Y e o[ e
0 0 (RS 3] FEM CTRIY VBAT Y pen@aiz _iaho
* . FEM_QTRL2 Voo 10 |12 we | pengesse < g .
v [1GND N | ] regr S WY, NCHOBE | oo i o20mil
L “ = XN GND2 BT HOST WUP v vegET I P
cw. 'cnm xcm' RW3N| RO402 XRBE13S-XTAI BT Fos BT WUP_HOST VDO_EXT 2 MO | pCroean2 I‘ | Lomil
ok e Lw, . __+ m snzems vo o | s | peroaz | 5
po. Z —28 uarT_Tx vop_pig |HE——f—CWE_| NCHORMZ__|\ anp
L L ___wiE 3| UART RX 2 we | poroess |
. : UART CTS vDD_TX f
GND  GND 1 UART E L Sty N |
oo o H soio_cup o :
DIO D1 L] SD‘C’D':‘TAC Ro4a02, SO ——
DIG-DZ o vno{-ssmss
5I0.03 7 DA 4 CYt | NCIA 7B
_ _ ATAZ M | GND
Clock Source cws RW3 | RW7 BGER aE o Rl P
REG-ON WRESTN 5 VDD X [ T NG mA R0 2R
\P-CLK- c WLVAKEAF 35| WRES D-SENSE W "
AP-CLE-OUT OR NC OR WIRQ 3 s mwes eom R N Mode RW4| LWl
2 o0 2o Lo pt O
External Crystal | 20pF | OR NC “5‘ ma  ppap [ DCDC Mode | NC | 2.2uH
g 2 22
AP-CLICOUT | RNT NGOR ROM02  XRE1SSXTALZ nexrsies | VMR PREEE = Lbo Mode | OR | OR
——— dddd =

HTHEF’ (RE195 use AP 24MHz Clock ou

PGUWIEL__ RW27 NCOR RO402 CLKREGOUT

5-5: XR819s [RIE[E
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5.2.1.1 H®F

RIERIEEE XR819s B VCC-WIFI #1 VDDIO Wt 5 X DC/DC5, EBFEIAFBHIE
R, TREEGIMNCE.,

[ | DEFAULT POWER ON

[ ] DEFAULT POWER OFF

T fa =)
| D01 2.7VE0.5A
INT n =S+ n
Adapterl 2/ 1A—5rrpag SV/2A | P ey} Lo2vela
I |y I

5v/22 —==7==71_0.9VE1A
POE Rdapter] 3V/2A DC/DC3 vala

_ .9VRLA
[~ 1 =W
usevBUg—2222 | |

=]

L 3VEIR

L

5-6: R528EVB2 EJRHH X

5.2.1.2 E({ufEse

RIEREEFHEI BT-RESETN EiZM I GPIO PG18, HILREMPEE bt rst n F5iRA
PG18, EEEXHERRE tina/device/config/chips/r528/configs/evb2/board.dts

bt: bt@® {
compatible = "allwinner,sunxi-bt!;
clock-names = "32k-fanoutl";

clocks = <&ccu CLK FANOUT1 OUT>;

/*bt_power num = <0x01>;*/

/*bt_power = "axp803-dldol";*/

/*bt_io regulator = "axp803-dldol";*/

/*bt_io vol = <3300000>;*/

/*bt _power vol = <330000>;*/

bt rst n <&pio PG 18 GPIO ACTIVE LOW>; //ENSIHERE
status "okay";

5.2.1.3 {KERMRER

SEWINEHNTERHEREERGRE-> KEREDRE >, RIBREEDIE bt wake
bt _hostwake 73 5I%¥ GPIO PG16. GPIO PG17, ;¥ EEE dts B bt wake RINFH S
¥,

e E XA E&1E = tina/device/config/chips/r528/configs/evb2/board.dts
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btlpm: btlpm@d {
compatible = "allwinner,sunxi-btlpm";
uart_index = <Ox1>;
bt wake = <&pio PG 16 GPIO ACTIVE HIGH>; // bt wakeHy3|MIEE
bt hostwake = <&pio PG 17 GPIO ACTIVE HIGH>; // bt hostwake HISIRIERE
status = "okay";
i

5.2.1.4 UART ##0fE

RIBRIEEHE UART 5/ PGO6 PGO7 PG08 PG09, Ei&&MEHITEREH (8.

ACE XA E&R1E = tina/device/config/chips/r528/configs/evb2/board.dts

uartl _pins_a: uartl_pins@® { /* For EVB2 board */
pins = "PG6", "PG7", "PG8", "PG9";
function = "uartl";
drive-strength = <10>;
bias-pull-up; ;
}i </>
uartl pins b: uartl pins@l{ /* For EVB2 board */ q ¥
pins = "PG6", "PG7", "PG8", "PG9";
function = "gpio in";
}i
&uartl {
pinctrl-names =<"default", "sleep";
pinctrl-0 = <&uartl pins a>;
pinctrl-1 = <&uartl pins b>;
status = "okay";
s

5.2.1.5 FERESEH

RIEFIBEE H RSB RIFRE, RS TRRE, SERETRBN CLK X5,

ACE XM ER1ER 2 tina/device/config/chips/r528/configs/evb2/board.dts

bt: bt@ {
compatible = "allwinner,sunxi-bt";
clock-names = "32k-fanoutl";

clocks = <&ccu CLK FANOUT1 OUT>; //BYHECE
/*bt_power num = <0x01>;*/

/*bt_power = "axp803-dldol";*/

/*bt _io regulator = "axp803-dldol";*/
/*bt_io vol = <3300000>;*/

/*bt_power vol = <330000>;*/

bt rst n = <&pio PG 18 GPIO ACTIVE LOW>;
status = "okay";
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MHEER: WE

5.2.2 sunxi-rf IXzh

fEgE sunx-rf Wz, AF@ETE—EFTH dts PRECER

> Device Drivers
> Misc devices
<*> Allwinner rfkill driver

5.2.3 fEREEF WiNI%

(1) WA= ENEE

make kernel menuconfig
[*] NetWorking support --->
<*>> Bluetooth subsystem support --->
[ 1 Bluetooth Classic (BR/EDR) features //#&ZBIETF4SERIE
[*] Bluetooth Low Energy (LE) features //{RINFEIEFIFMESRIF
[ 1] Enable LED triggers
[ 1 Bluetooth self testing support
[*] Export Bluetooth internals in debugfs //BEFEiRXT=
Bluetooth device drivers --->
<*> HCI UART driver
[*] UART (H4) protocol support //hci uart h43EsEh
<*> Xradio Bluetooth sleep driver support _//Upm3Xzf

(2) WEAP T EEE

make menuconfig
Firmware --->

-*%- xr819s with 40M sdd
Kernel modules --->

Wireless Drivers --->

<*> ‘kmod-net-xr819s-40M

Utilities --->
*-" bluez-daemon
*. pluez-utils [/ iRRIR TR
-*¥- bluez-utils-extras. .
rf test tool ---> S

<*> xr819s-rftest //rfii TR

5.2.4 #1E hciattach

XR819s Y hciattach & FIR4E bluez MMYAXEHACHY, E7EE XR829 Y hciattach xradio.c
LE#&MT XR819S #4%. ®JLAE%E tina/package/utils/bluez/patches/011-add-xr819s-

hciattach-support.patch,

WIFFEMB hciattach.c B A7ERRTE tina/out/r528-evb2/compile dir/target/bluez-

5.54/tools/2EEE,

WRAFRE © BsEERERNERAE. RE—TNF
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5.2.5 JAIHLIE

FRETHFTEERBHEREIRED, HEENIANIE, 819s RF BLE, RELHIETF, FILL
RERIWIE BLE &F53B0E],

5.2.5.1 SHEMiRAIIE

1. BHEITIERMG: HBfFEaE

echo 0 > /sys/class/rfkill/rfkill0/state //BFEML

echo 1 > /sys/class/rfkill/rfkill0/state //I&ESF EFB{FERE

2. BEFYAEK

hciattach. -n ttyS1 xr819s & //LUxr819sifil, FRIMIELA &, HLFR—i*.

3. Bonihidk

bluetoothd -n -d &

4. WRBE

hciconfig hci0® up

5. FIEThEE .
hciconfig -a //&E\ERES N
hcitool -i hci® lescan //#3¥# P

IR EERE L AR WIMIT log 10! <

root@TinalLinux:/# hciattach -n ttyS1l xr819s & //EF ik
root@Tinalinux:/# xradio init

274.013804] sunxi-rfkill soc@3000000:rfkill@d: set block: 1
274.020908] sunxi-rfkill soc@3000000: rfkill@@: bt power off success
274.528571] sunxi-rfkill.50c@3000000:rfkill@®: set block: 0
274.544864] sunxi-rfkill soc@3000000:rfkill@@: bt power on success
274.572339] /AXR BT LPM] bluedroid write proc btwake: bluedroid write proc btwake 1
274.580852]/ [XR BT LPM] bluedroid write proc btwake: wakeup bt device
[ 274.588161] [XR BT LPM] bluedroid write proc_ lpm: disable lpm mode
set LPM mode:disabled[userial sync]cuart sync count: 1.

[userial sync] read buf: 00 00.

[userial sync] uart sync count: 2.

[userial sync] ‘read buf: 4f 4b.

[userial sync] Receive OK, uartssync done.

Set uart mode done Y

[userial sync] uart sync count: 1.

[userial sync] read buf: 00 00.

[userial sync] uart sync count: 2.

[userial sync] read buf: 4f 4b.

[userial sync] Receive 0K, uart sync done.

[load btfirmware] start loading firmware...

[load btfirmware] open firmware file success. loading...

—_—————

remain len: 0x2076C.
remain len: 0x2036C.
remain len: OX1FF6C.
remain len: 0x076C.
remain len: 0x036C.
remain len: 0x0000.
load firmware done.
jump:

set pc 201101, val 1112000
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XAEER:

Now the system will jump to 00201101

Set HW FlowControl Off

userial vendor_set hw fctrl set hw flowcontrol off
[xradio init] send reset cmd...

writing

01 03 Oc 00

received 7

04 Oe 04 01 03 Oc 00

[xradio init] set bdaddr...

writing

01 0a fc
received
04 Oe 04
writing

01 03 Oc
received 7

04 O0e 04 01 03 Oc 00

[xradio dinit] bring up hci...

Done setting line discpline

Device setup complete

/7EI%E

root@TinalLinux:/# bluetoothd -n -d & // B ehiE FFihidik

root@TinaLinux:/# bluetoothd[1790]: Bluetooth daemon 5.54 \$
bluetoothd[1790]: src/main.c:parse_config() parsing /etc/bluetooth/main<conf

09 02 00 06 7f 9d 8e de 22 22
7
01 0a fc 00

00

bluetoothd[1790]: src/main.c:parse config() Key file does not have.Key fbiscoverableTimeout
' in group 'General' )

bluetoothd[1790]: src/main.c:parse config() Key file does not have key '"AlwaysPairable' in
group 'General'

bluetoothd[1790]: src/main.c:parse config() Key file does not have key 'PairableTimeout' in
group 'General'

bluetoothd[1790]: sre/main.c:parse config() Key file does not have key 'Privacy' in group '
General'

bluetoothd[1790] : src/main/c:parse config() Key file does not have key 'JustWorksRepairing'
in group 'General'

bluetoothd[1790]: src/main.c:parse config() Key file does not have key 'Name' in group '
General'

bluetoothd[1790]: src/main.c:parse_config() Key file does not have key 'Class' in group '
General'

bluetoothd[1790]: src/main.c:parse config() Key file does not have key 'DeviceID' in ‘group
‘General'

bluetoothd[1790]: src/main:c:parse config() Key file.does not have key '
ReverseServiceDiscovery'tin group 'General'

bluetoothd[1790]: src/main.c:parse config() Key file does not have key 'Cache' in group '
GATT'

bluetoothd[1790]:<src/main.c:parse config() Key file does not have key‘ 'KeySize' in group '
GATT'

bluetoothd[1790]: src/main.c:parse config() Key file does not have key 'ExchangeMTU' in
group 'GATT'

bluetoothd[1790]: src/main.c:parse config() Key file does not have key 'Channels' in group
'GATT'

bluetoothd[1790]: src/adapter.c:adapter init() sending read version command

bluetoothd[1790]: Starting SDP server

bluetoothd[1790]: src/sdpd-service.c:register device id() Adding device id record for
0002:1d6b:0246:0536

bluetoothd[1790]: src/plugin.c:plugin_init() Loading builtin plugins

bluetoothd[1790]: src/plugin.c:add plugin() Loading hostname plugin

bluetoothd[1790]: src/plugin.c:add_ plugin() Loading wiimote plugin

bluetoothd[1790]: src/plugin.c:add’plugin() Loading autopairplugin

bluetoothd[1790]: src/plugin.c:add plugin() Loading policy plugin

bluetoothd[1790]: src/plugin.c:add plugin() Loading a2dp plugin
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XISERLR:
bluetoothd[1790]: src/plugin.c:add plugin() Loading avrcp plugin
bluetoothd[1790]: src/plugin.c:add plugin() Loading network plugin
bluetoothd[1790]: src/plugin.c:add plugin() Loading ‘input plugin
bluetoothd[1790]: src/plugin.c:add plugin() Loading hog plugin
bluetoothd[1790]: src/plugin.c:add plugin() Loading gap plugin
bluetoothd[1790]: src/plugin.c:add plugin() Loading scanparam plugin
bluetoothd[1790]: src/plugin.c:add plugin() Loading deviceinfo plugin
bluetoothd[1790]: src/plugin.c:add plugin() Loading battery plugin
bluetoothd[1790]: src/plugin.c:plugin init() Loading plugins /usr/lib/bluetooth/plugins
bluetoothd[1790]: Failed to init battery plugin
bluetoothd[1790]: profiles/input/suspend-none.c:suspend init()
bluetoothd[1790]: profiles/network/manager.c:read config() /etc/bluetooth/network.conf: Key
file does not have key 'DisableSecurity' in group 'General'
bluetoothd[1790]: profiles/network/manager.c:read config() Config options: Security=true
bluetoothd[1790]: kernel lacks bnep-protocol support
bluetoothd[1790]: System does not support network plugin
bluetoothd[1790]: src/main.c:main() Entering main loop
bluetoothd[1790]: src/rfkill.c:rfkill event() RFKILL event idx:'0 type 2 op 0 soft O hard<0
blueteothd[1790]: Bluetooth management interface 1.14 initialized
bluetoothd[1790]: src/adapter.c:read version complete() sending read supported commands
command
bluetoothd[1790]: src/adapter.c:read version complete() sending read index list command
bluetoothd[1796]: src/rfkill.c:rfkill event() RFKILL event idx 1 type 1 op @9 soft © hard 0
bluetoothd[1790]: src/rfkill.c:rfkill_event() RFKILL event idx 2 type 27op 0 soft © hard 0
bluetoothd[1790]: src/adapter.c:read commands complete() Number of comma ds: 65
bluetoothd[1790]: src/adapter.c:read commands complete() Number' of events: 35
bluetoothd[1790]: src/adapter.c:read commands complete() enabling kernel-side connection
control
bluetoothd[1790]: src/adapter.c:read index list complete() Number of controllers: 1
bluetoothd[1790]: src/adapter.c:read index list complete() Found index 0
bluetoothd[1790]: sre/adapter.c:index added() index 0
bluetoothd[1790]: src/adapter«c:btd adapter new() System name: BlueZ 5.54
bluetoothd[1790] i/ src/adapter.c:btd adapter_new() Major class: 0
bluetoothd[1790]: src/adapter.c:btd adapter new() Minor class: 0
bluetoothd[1790]: src/adapter.c:btd adapter new() Modalias: usb:v1D6Bp0246d0536
bluetoothd[1790]: src/adapter.c:btd adapter new() Discoverable timeout: 180 seconds
bluetoothd[1790]: src/adapter.c:btd adapter new() Pairable timeout: 0 seconds
bluetoothd[1790]: src/adapter.c:index added() sending read info command for index 0
bluetoothd[1790]: src/adapter.c:read info complete() index @ status 0x00
bluetoothd[1790]: src/adapter.c:clear uuids() sending clear uuids command for index 0
bluetoothd[1790]: src/adapter.c:clear devices() sending clear devices command for- index 0
bluetoothd[1790]: src/adapter.c:set mode() sending set mode command for index 0
bluetoothd[1790]: src/adapter.c:set privacy() sending set privacy command for index 0
bluetoothd[1790]: src/adapter.c:set privacy() setting privacy mode 0x00 for index 0
bluetoothd[1790]:<src/advertising.c:btd adv ‘manager new() LE Advertising Manager created
for adapter: /org/bluez/hci0®
bluetoothd[1790]: profiles/audio/a2dp.c:media server probe() path /org/bluez/hci®
bluetoothd[1790]: plugins/hostname.c:hostname probe()
bluetoothd[1790]: profiles/audio/avrcp.c:avrcp controller server probe() path /org/bluez/
hcio
bluetoothd[1790]: src/adapter.c:adapter service add() /org/bluez/hci®
bluetoothd[1790]: src/sdpd-service.c:add record to server() Adding record with handle 0
x10001
bluetoothd[1790]: src/sdpd-service.c:add record to server() Record pattern UUID
00000017-0000-1000-8000-0080519
bluetoothd[1790]: src/sdpd-service.c:add record to server() Record pattern UUID
00000100-0000-1000-8000-00805f9
bluetoothd[1790]: src/sdpd-service.c:add record to server().Record pattern UUID
00001002-0000-1000-8000-0080519
bluetoothd[1790]: src/sdpd-service.c:add record to server() Record pattern UUID 0000110e
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-0000-1000-8000-008059

bluetoothd[1790]: src/sdpd-service.c:add record to server() Record pattern UUID 0000110f

-0000-1000-8000-00805T9

bluetoothd[1790]: src/adapter.c:adapter service insert() /org/bluez/hci@

bluetoothd[1790]: src/adapter.c:add uuid() sending add uuid command for <index 0

bluetoothd[1790]: profiles/audio/avrcp.c:avrcp target server probe() path /org/bluez/hci®

bluetoothd[1790]: src/adapter.c:adapter service add() /org/bluez/hci®

bluetoothd[1790]: src/sdpd-service.c:add record to server() Adding record with handle 0
x10002

bluetoothd[1790]: src/sdpd-service.c:add record to server() Record pattern UUID

00000017-0000-1000-8000-0080519

bluetoothd[1790]: src/sdpd-service.c:add record to server()
00000100-0000-1000-8000-00805f9

bluetoothd[1790]: src/sdpd-service.c:add record to server()
00001002-0000-1000-8000-00805f9

bluetoothd[1790]: src/sdpd-service.c:add record to server()

-0000-1000-8000-008059

bluetoothd[1790]: src/sdpd-service:c:add record to server()

-0000-1000-8000-008059

bluetoothd[1790]: src/adapter.c:radapter service insert() /org/bluez/hci®
bluetoothd[1790]: src/adapter.c:add uuid() sending add uuid command for index 0
bluetoothd[1790]: profiles/audio/a2dp.c:a2dp sink server probe() path /org/bluez/hci0@
bluetoothd[1790]: profiles/audio/a2dp.c:a2dp_source server probe() path /org7Zbluez/hci0
bluetoothd[1790]: src/adapter.c:btd_adapter_unblock_address() hci0 00:00:00:00:00:00
bluetoothd[1790]: src/adapter.c:load ltks() hci® keys 0 ;;
bluetoothd[1790]: src/adapter.c:load irks() hci® irks 0 ")
bluetoothd[1790]: src/adapter.c:load conn params() hci@® connnparams 0
bluetoothd[1790]: src/adapter.c:adapter_service insert() /forg/bluez/hci®
bluetoothd[1790]: src/adapter.c:add uuid() sendingtadd uuid command for index 0
bluetoothd[1790]: src/adapter.c:set did() hci@ source|2 vendor 1d6b product 246 version 536
bluetoothd[1790]: sre/adapter.c:adapter register() Adapter /org/bluez/hci® registered
bluetoothd[1790]: src/adapter«c:set name() sending set local name command for index 0
bluetoothd[1790] i/ src/adapter.c:new Settings«callback() Settings: 0x00000a00
bluetoothd[1790]: src/adapter.c:settingsachanged() Changed settings: 0x00000800
bluetoothd[1790]: src/adapter.c:settings changed() Pending settings: 0x00000000
bluetoothd[1790]: src/adapter.c:set privacy complete() Successfuly set privacy for index 0
bluetoothd[1790]: src/adapter.c:load_ltks complete() LTKs loaded for hci®
bluetoothd[1790]: src/adapter.c:load_irks complete() IRKs loaded for hci0
bluetoothd[1790]: src/adapter.c:toad_conn_params_complete()> Connection Parameters loaded
for hcio
bluetoothd[1790]: src/adapter.c:local name changed callback() Name: BlueZ 5.54
bluetoothd[1790]: src/adapter.c:local name changed. callback() Short name:
bluetoothd[1790]: src/adapter.c:local name changed callback() Current alias: BlueZ 5.54
//E%E

root@TinalLinux:/# hciconfig hci® up

Can't init device hci0®: Invalid argument (22)

bluetoothd[1790]: src/adapter.c:new settings callback() Settings: 0x00000a01
bluetoothd[1790]: src/adapter.c:settings changed() Changed settings: 0x00000001
bluetoothd[1790]: src/adapter.c:settings changed() Pending settings: 0x00000000
bluetoothd[1790]: src/adapter.c:adapter start() adapter /org/bluez/hci@ has been enabled
bluetoothd[1790]: src/adapter.c:trigger passive scanning()

Record pattern UUID

Record pattern UUID
Record pattern UUID 0000110c

Record pattern UUID 0000110e

//MREE

root@TinaLinux:/# hciconfig -a //EEMERSE

RX bytes:507 acl:0 sco:0 events:38 errors:0

TX bytes:294 acl:0 sco:0 commands:38 errors:0
Features: 0x00 0x00 0x00 0x00 O0x60 O0x00 O0x00 O0x00
Packet type: DM1 DH1 HV1

Link policy:

hciO: Type: Primary Bus: UART
BD Address: 22:22:DE:8E:9D:7F ACL MTU: 251:13 SCO MTU: 0:0
UP RUNNING
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Link mode: SLAVE ACCEPT
Can't read local name on hci®: Input/output error (5)
root@TinalLinux:/# hcitool-i hci® lescan //HAHREERE
LE Scan ...
1B:E6:FD:74:47:7C (unknown)
7D:7C:57:DC:91:C7 (unknown)
32:09:91:D3:A6:A1 (unknown)
FA:A5:B6:17:A5:A8 (unknown)

5.2.5.2 {EH demo MitI&iE

MiAZ B EKRE bt init.sh AR TS5 HF R, KEHF tina/target/allwinner/r328s2-
std/base-files/etc/bluetooth/bt_init.sh, XR819s fEFAY xr819s bt init.sh flds, WRF
XN, FERE FR/tina/target/allwinner/r528-evb2/base-files/etc/bluetooth/bt_init.sh A9
RS Bl R Nz 75 SR RVRE AR

SAEBTN demo BY bt gatt server test #HTMIK

((root@Tinalinux:/# bt gatt server test )

FFAHL LightBlue #ff, BRTEHE LIREBRHIRS, WTESHIERIE.

MBRIRERA, FALAESERE—ERE RiEHERR 2.
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’ SCAYBIR: W

6.1.1.1 HF

XR829 & WiFi #Ml BT &—RUiRA, MBI EEAR. RIEFREEKE XR829 By VCC-WIFI
# VCCIO-WIFI BB A AR HRIFEE SR, X937 LDO3 BiRE, MREERRIUEILIEE
#& DEFAULT POWER ON, B£Z2iAkE 3.3V, FUFRRAB M,

[ ] DEFAULT POWER ON

[ ] DEFAULT POWER OFF

- DC/DCT 0.9%@1An [0.3V Vbb-CFU/VD-5Y5 (oW)
EN
——>{oc/pcz e 08VEA. foy e o
DE/DC3 1.8/1.5vel1a I 1.871.5V VCC-DRAM (CN) For VCC-DRAM Pewer Higher Efficierey
m 1.8VR0.5A { U UCC-DEAM/VCC—FLL/AVEC /VOC—BC NeC—FPE/VCC-BG /VOCIO-WIET (Ol
E 1.5Ve0.58 I 1.5V VCC-DRAM(ON) For REZS—S:\.-':'—.'BI-I|
g [
N LDO3 3'|3V@G‘3A/1A 3.3V VCC-PC/VCC-PE/VCEPG/VCC-T0 JVCCTO-WIFT/VCC-WIFT (o) />
EN L
1.DO4 1.8ve0.sn I‘I .8V VCC-EFUSE (ON) Q

6-2: R328 EBJRix

6.1.1.2 SfifEse
RIBRIZE 143 BT-RESETN &EZHIZ GPIO PE04, EWIREMAEE bt rst n FIRA
PE04

EE%Y#%%%/tina/dexgqp/conﬁg/chips/r32 8s2/configs/std/sys config.fex

[bt]
bt used 1
compatible "allwinner,sunxi-bt”

clocks "losc_out™
bt rst n port:PEB4<1><default><default><a>

6-3: EUicE
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6.1.1.3 {KERMIEE

EERIEAR R MVEDZFREET D, ELHFARMAXS btlpm #HITEE, HAMERE
FIgEWMERESIM, RIBREEDIE bt wake bt hostwake 735Xt GPIO PE03.
GPIO PE0O, *EACE dts Bt bt wake BRIARIHEFo

AC & X4 B& 12 2/tina/device/config/chips/r328s2/configs/std/sys config.fex

[btlpm]
btlpm used 1
compatible "allwinner,sunxi-btlpm”

uart index 1
bt wake port:PE83<1><default><default><l>
bt hostwake port:PE@B<6><defaul t><default><0>

6-4: lpm 5|HIECE

6.1.1.4 UART ¥ENOfRCE

RIERIEE A E UART S| PG06 PGO7 PG08 PG09, frigtEit B# TR & HERE.

At & 4 B& 12 2/tina/device/config/chips/r328s2/configs/std/sys config.fex

[uartl]

uartl used

uartl_type

uartl tx PGBGE<2><1><default><d

uartl rx PGaT7<2><1>»<default><default>
uartl rts PGB2<2><1><default><default>
uartl cts PGE9<2><1><default><default>

[uartl suspend]

uartl tx PGB6CT7>»<1>»<default»><default>
uartl _rx PGB7<7><1><default><default>
uartl rts PGB2<7><1><default><default>
uartl cts PGBO<T7>»<1>»<default»><default>

6-5: UART1 &ROfCE

6.1.1.5° EFEhFN R BT Eh

RIEFEEE D ENHRIIMIRIRREM, RNHEEEhEE. FERETIFIRN CLK K5,
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Ao & X 4812 &/tina/device/config/chips/r328s2/configs/std/sys_config.fex

[bt]

bt used 1

compatible "allwinner,sunxi-bt™

clocks "losc_out”

bt rst n port:PEBA<]><defaul t><default»><as

[btlpm]

btlpm used 1

compatible "allwinner,sunxi-btlpm”
uart_index 1

bt wake port:PE@3<1><default><defaults><1s
bt hostwake port:PEGB<H><defaul t><default><a>

6-6: BYHECE

6.1.2 NIZECBMELSERS g

it R EEE S NIT AR ANET; 2 AhiX iR RZE 2R EMDNERB R T EINEE,
ARBLERINGLESERERAXRNEBIVERE, FTENEEANER 7 BFNIEEs, WEid
R328 i&ft XR829 WEMESEEE : uart IXE), fireware. kernel 3R, rf MiXTE,

(1) kA% ZEeIECE —>make kernel menuconfig

make-keérnel menuconfig
[*] Networking'support --->
<*>  Bluetooth subsystem support --->
[*]  Bluetooth Classic (BR/EDR) features //EBE R i
<*> RFCOMM protocol support / /R EESPPX L HEMEXINERT LUE £

[*] RFCOMM TTY support
< > BNEP. protocol support
< > HIDP protocol support
[ 1] Bluetooth High Speed (HS) features

[*] Bluetooth Low Energy (LE) features //{RINFEIEFSFMSIF
[ ] Enable LED triggers
[ 1] Bluetooth self testing support
[*] Export Bluetooth internals in debugfs //BZFEiATH
Bluetooth device drivers --->
<*> Xradio Bluetooth sleep driver support //lpmiRzf
<*> Xradio Bluetooth farmware debug interface support
<*> HCI UART driver
[*] UART (H4) protocol support //hci uart h43REf

(2) %R P =E#EZE —>make menuconfig
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AR

%%

make menuconfig
Firmware --->

<*> xr829-firmware

[*] xr829 with 40M sdd
Kernel modules --->

Wireless Drivers’ --->

<*> kmod-net-xrbtlpm / /RBRIEEETHEE

Utilities --->

-*- bluez-daemon

[*] Enable xr829 extra config //fEgEXradioMESMNEC B

[*] Enable xr829 lpm //{EBE(RERMRERTHAE
*. pluez-utils / /i RIAR TR
*- bluez-utils-extra
rf test tool --->

<*> xr829-rftest //rfiX TR

6.1.3 1AIHIIE

EETRIFTEEMBEMHERERED, AR,

6.1.3.1 ST BNAEE <

1. BEHIIERMG: HEfFEE

echo 0 > /sys/class/rfkill/rfkill0/state //BEFE1L
echo 1 > /sys/class/rfkill/rfkill0/state |//IEF EEEERE
2. B

hciattach -n ttyS1 xradio & //BAxr829Af, REHIEA &, wSA—#,
3. Bhihili

bluetoothd -n -d &

4. WMEE

hciconfig-hci@ up

5. IRIEDIRE

hciconfig -a | //ZTERE

hcitool -i hci® lescan //#3##

IR FERIE SRR AT log T

root@TinalLinux:/# echo 0 > /sys/class/rfkill/rfkill0/state //BEFE(L
root@TinaLinux:/# echo 1 > /sys/class/rfkill/rfkill0/state //IEF -FaffgE
root@Tinalinux:/# hciattach -n ttySl xradio & / /BT E Y
root@Tinalinux:/# xradio init

set LPM mode:disabled[userial sync] uart sync count: 1.

[userial sync] read buf: 00 00.

[userial sync] uart sync count: 2.

[userial sync] read buf: 4f 4b.

[userial sync] Receive 0K, uart sync done.

Set uart mode done

[userial sync] uart sync count: 1.

[userial sync] read buf: 00 00.

[userial _sync] uart sync count: 2.

[userial“sync] read buf: 00 00.

[userial sync] uart sync count: 3.

[userial sync] read buf: 4f 4b.

[userial sync] Receive 0K, uart sync done.
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jump:
set pc 0, val 0

writing
01 03 0Oc 00
received 7

writing

received 7

writing
01 0a fc
received 7
04 Qe 04
writing
01 03 Oc 00
received 7
04 0Oe 04

//EIE

04 Ge 04 05 03 Oc 00
[xradio init] update hci baudrate...

01 18 fc 04 60 e3 16 00

04 Oe 0405 18 fc 00

Done setting baudrate
[xradio init] set bdaddr...
bdaddr is null, not valid

05 0a fc 00

05 03 Oc 00

[xradio init] bring up hci...
Done setting line discpline
Device setup complete

[Load btfirmware] start loading firmware...
[load btfirmware] open firmware file success.
load firmware done.

Now the system will jump to 00000000
Set HW FlowControl On
userial vendor set hw fctrl set hw flowcontrol on
[xradio init] send reset cmd...

09 02 00 06 2c 80 60 85 22 22 &

root@TinaLinux:/# bluetoothd -n -d &
root@TinaLinux;:/# bluetoothd[1523]: Bluetooth daemon 5.54
bluetoothd[1523]: src/main.c:parse config()
bluetoothd[1523]: src/main.c:parse config()

' ingroup 'General'
bluetoothd[1523]: src/main.c:parse config()

group 'General'
bluetoothd[1523]: src/main:c:parse config() Key file.does not have key 'PairableTimeout' in
group 'General' v
bluetoothd[1523]: src/main.c:parse config() Key file does not have key 'Privacy' in group '
General'
bluetoothd[1523]: src/adapter.c:new settings callback() Settings: 0x00000ac0
bluetoothd[1523]: src/adapter.c:settings changed() Changed settings: 0x00000800
bluetoothd[1523]: src/adapter.c:settings changed() Pending settings: 0x00000000
bluetoothd[1523]: src/adapter.c:set privacy complete() Successfuly set privacy for index 0
bluetoothd[1523]: src/adapter.c:add whitelist complete() 40:26:19:94:25:B0 added to kernel
whitelist
bluetoothd[1523]: src/adapter.c:load link keys complete() link keys loaded for hci0
bluetoothd[1523]: src/adapter.c:load ltks complete() LTKs loaded for hci0
bluetoothd[1523]: src/adapter.c:load irks complete() IRKs loaded for hci0
bluetoothd[1523]: src/adapter.c:load: conn params complete() Connection Parameters loaded
forohcid
bluetoothd[1523]: src/adapter.c:local name changed callback() Name: aw-bt-test-80-2C
btuetoothd[1523]: src/adapter.c:local_name_changed_callback() Short name:

/4 BB

parsing /etc/bluetooth/main.conf
Key file does not have key 'DiscoverableTimeout

Key file does not have key 'AlwaysPairable' in
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bluetoothd[1523]: src/adapter.c:local name changed callback() Current alias: aw-bt-test
-80-2C

root@Tinalinux:/# hciconfig hci® up //MEBh
bluetoothd[1523]: src/adapter.c:new settings callback() Settings: 0x00000acl
bluetoothd[1523]: src/adapter.c:settings changed() Changed settings: 0x00000001
bluetoothd[1523]: src/adapter.c:settings changed() Pending settings: 0x00000000
bluetoothd[1523]: src/adapter.c:adapter start() adapter /org/bluez/hci@ has been enabled
bluetoothd[1523]: src/adapter.c:trigger passive scanning()
root@TinaLinux:/# hciconfig -a //EEMERSER
hciO: Type: Primary Bus: UART

BD Address: 22:22:85:60:80:2C ACL MTU: 1021:8 SCO MTU: 255:4

UP RUNNING PSCAN

RX bytes:1182 acl:0 sco:0 events:58 errors:0

TX bytes:1012 acl:0 sco:0 commands:58 errors:0

Features: Oxbf Oxfe Oxcd Oxfe Oxdb Oxfd ©0x7b 0x87

Packet type: DM1 DM3 DM5 DH1 DH3 DH5 HV1 HV2 HV3

Ikink policy: RSWITCH SNIFF

Link mode: SLAVE ACCEPT

Name: 'aw-bt-test-80-2C’

Class: 0x000000

Service Classes: AUnspecified

Device Class: Miscellaneous, &
HCI Version:<4.1 (0x7) Revision: 0xc21 S
LMP Version:y 4.1 (0x7) Subversion: 0xc21 ;;
Manufacturer: not assigned (1597) )

root@TinalLinux:/# hcitool -i hci® lescan //RAARIES
LE Scan ...

1E:08:2F:1C:70:E3 (unknown)

34:46:19:F7:D2:91 (unknown)

62:FA:11:FA:7C:5D (unknown)

DD:BD:04:79:92:8D" (unknown)

DD:BD:04:79:92:8D XRADIOCAI

E2:C6:4A:47:D6:80 U-GTW945F

E2:C6:4A:47:D6:80 (unknown)

6.1.3.2 M demo MiXIEIE

£ demo B9 bt _test i%ﬁ%ﬂi&?%i‘ﬂﬂiiﬁo MAZ A EHE bt init.sh HIARE S 5 EXI M,
B% 1 /4 tina/target/allwinner/r328s2-std/base-files/etc/bluetooth/bt init.sh, XR829
£ B xradio bt init.sh A, AR AN, FZE R B R/tina/target/allwinner/r528-
evb2/base-files/etc/bluetooth/bt init.sh BIBIZSIR LTI 75 S AR 2,

fERTEESHAN demo M.

(bt test -1 -d3 /ENEF R )

RAFNEREST, BRERRIE BT BRER,
A LightBlue F#| APP &E#ZIA5F, @i connect. read. write HEEIE BLE @& EEo

MBEIRERE, BRAAXESERE—EENREHERBE D,
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@‘“”“"’ ‘ XHER: WE
6.2 RTL8723DS 1#A51E

F§=: R329

To4kiR4H . RTL8723DS
RiZARA: linux-4.9
BHE: r329-evb5 vl

6.2.1 WIARRAFRY TIRFHECE i

ZER DB RAREXRONA: BIR. E4. RERMEL. UART. ZRESH. AEXREGRE
El, HiAMBNAYSIM, EHTIREWECE, RTL8723DS MIREEI TR,

¥
= E)L n:[» =
- GND GND
5,8 '
r 3 2% o o
™
!
GhD

WL_REGEOH 44 -UART-CTS
WL HOST WAKE sl cTs W RS —
SDIgBATA > UART RYD) [5 FIRRT
UART TXD g T | —— UARTS |
£DIO DATA D UARILATS N :
2/ SDIe_DATA CLK 1 a
SDI0_DATA O o o
SDIO_DATA 1 NIREG PU [37—X

- B cND3 NI2C_SCL [=g—X
A VIN_LDD_OUT GND&
VDDIo N_L2C_SDA
BT_RST_N X srREgEN | TP S
. Tul
! ‘I.‘I —
oD

|
o 318
GND /100K
ik 0402
SUB W G451 200_1 2\
GND

FR :
— g i e
b
3 i
P-CKIZKO R315 Lua
-FCMED0O0 NC RNC
“PCNECLE 02 402 Ja7
“FCAM-DIN ANT-IEX
“FCMESYNG — = A
GNO a
AP-LKIAM-OUT R: ing W o
o

2
:
B

6-7: RTL8723DS [RIE[E]

6.2.1.1 =R

1R#E R329 BIRIMIXEl RTL8723DS. f#t8 VCC-WIFI 1 VCCIO-WIFI £ DCDC3 3.3V &
FEROAFBHREIR, THEEFIMCE,

WRAFRE © HSEERERHERAE. RE—TF 48
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I 3 | z I

f_j DEFAULT POWER TREE

N 7] OPTIONAL ROWER TREE

m 1‘8\"}3:‘2‘:" 1.8V VCC=-RT VCC=-FLL/AVCC/VCC=-PC/VCC=-PF/VCC~E VCC=-PL/VCC=-PM/VCCI WIFI( 1
—{ LboE ptlieoVED-AA
[ 1
BEDES 3.3V@la Tofee e

1.8VR1A -

1.8V@0.2A - e . - o - 5

1.5V@la

6-8: R329 B RN
“
>§
6.2.1.2 S{i g

RIERIEE 1L E BT-RESETNEZRZE GPIO PMO02, HALEEEMXHHEE bt rst n #7IR
77 PM 2, Bk R BT,

Ao & 4B 12 2/tina/device/config/chips/r329/configs/evb5 vl/board.dts

bt:bt {
compatible = "allwinner,sunxi-bt";
clocks = <&clk losc out>;
bt .ost n = <&r pio PM 2 1 1 2.05; / //EfI5IMEE
status = "okay";
}i

o
6.2.1.3 {KERMIEE

IRIERIEEHE bt wake # bt hostwake 755 GPIO PM01. GPIO PMO03, *EEE
dts BY bt wake BRI EEBF,

At & S {4 B 12 Z/tina/device/config/chips/r329/configs/evb5 v1/board.dts

btlpm:btlpm {
compatible = "allwinner,sunxi-btlpm";
uart _index = <1>;
bt wake = <&r_pio PM 1 1 1 2 1>;
bt _hostwake = <&r_pio PM 3 6 0,0 0>;
status = "okay";
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MHEER: WE

6.2.1.4 EREJEH

RIERIEEEZERFHEIMNE 24M RIREM, REFeh2EERE 32k B8,

Ao & X 4B 12 Z/tina/device/config/chips/r329/configs/evb5 v1/board.dts

bt:bt {
compatible = "allwinner,sunxi-bt";
clocks = <&clk_losc_out>; // EFERIH32KE B
bt rst n = <&r pio PM 2 1 1 2 0>;
status = "okay";
i

6.2.1.5. UART ¥ENOfCE

RIERIZEEPE] UART 5|1 PGO6 PGO7 PG08 PG09, izt E#HITECE HIiEhe.

};

};

};

allwinner,pins = "PG6", "PG7", "PG8", "PG9";
allwinner,pname = "uartl tx", "uartl rx",
"uartl rts", "uartl cts";

allwinner, function = "uartl";
allwinner,muxsel = <2>;

allwinner,drive = <15;

allwinner,pull =/<1>;

uartl pins b: uartl@l {

allwinner,pins = "PG6", "PG7", "PG8"; "PG9";
allwinner, function = "io ddisabled";
allwinner,muxsel = <7>;

allwinner,drive = <1>;

allwinner,pull = <0>;

Xftina/lichee/linux-4.9/arch/arm64/boot/dts/sunxi/sun50iwllpl
uartl: uart@02500400 {

compatible = "allwinner,sun50i-uart";
device type = "uartl";

reg = <0x0 0x02500400 O0x0 0x400>;
interrupts = <GIC SPI 3 IRQ TYPE LEVEL HIGH>;
sunxi,uart-fifosize = <256>;

clocks = <&clk uartl>;

use_ rxdma = <0>;

pinctrl-names = "default", "sleep";
pinctrl-0 = <&uartl pins a>;
pinctrl-1 = <&uartl pins b>;

uartl port = <1>;

uartl type = <4>;

status = "okay";

Xfftina/lichee/linux-4.9/arch/armé64/boot/dts/sunxi/sun50iwlOpl-pinctrl.dtsi™
uartl pins a: uartl@e {

o

N

)

.dtsi

AETERZERE Bk £ UARTHS5-9X5), make kernel menuconfig->Networking support
—>Bluetooth device drivers
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XAEER:

.contig - Linux/armé4 4.9.191 Kernel Conviguration

> Ng:workin support = Bluetooth

O Arrow keys navigate the menu.

Pressing <v= includes, <N> eg des,
u

subsystem support = Bluetooth dewce drwera

WV Bluetooth device
ter= selects submenus ---= (or @; submenus ----).
<M= modularizes features {g s <Esc»<Esc> to exit, <?= for H

Highlighted 1 Qr

s are hotkeys.
q,r:v for Search.

Legend: [*] built-in ded <M= module =< = module cap Q
i <
[ <&
S < > RIK HCI USB driver S
< = JYradio Bluetooth sleep driver support
< = Yradio Bluetooth farmware debug interface support
< = HCI SDIO driver
<*= HCI UART driver
[*] UART (H4) protocol support
[ 1 ©=CSP protocol support
[1] Atheros AR300x serial support
[ 1 HCILL protocol support
[1] Three-wire UART (H5) protocol support
[ 1 Intel protocol support
[ 1 Eroadcom protocol support
[ 1 COualcomm Atheros protocol support
[ 1 1Intel AGEXX protecol support
[ 1 Marvell protecol support
< = HCI BCM203x USB driver
< = HCI BPAlOx USB driver
< = HCI BlueFRITZ! USE driver
< > HCI WHCI (Virtual HCI dewvice) driver
N < = Broadcom Bluetooth Low Power Manager Support N N
/\\5\ < = Fealtek Bluesl driver support /\\/{\ /\\/{\
00 < > Marvell B'Lugﬁ? h driver support \}0 \)0
Q% [*] Hp audioé pem Qco Q%
<O < <& <&
<& <& <
(> < <& <&
< < <
<& <&
<& <
<& <&
<& <
<& <&
> <
< Exit = < Help = < Save >‘ a

6-9: RTL8723DS & [M5Xz)

6.2.2 NEEENAFPZEEE

Eﬁﬁﬁmﬁmﬁfﬂﬁﬁﬁmﬁmﬂﬁﬁw&&mﬁ%ﬁmﬁﬁﬂWW&ﬁF§@WM§OE%
BLERINRESA S EARNEFHCEA RS TENEEARANBRY BEF ML, HE1ER329
i&fE RTL8723DS E’JET@EMEEE vart IXzh. fireware. kernel &R, rf MK T .

(1) HERZ=ERERE

make kernel menuconfig

[*] Networking support

oo ol

<*>  Bluetooth subsystem support
[*] Bluetooth Classic (BR/EDR) features //&HEFiFMiF

oo

Bluetooth device drivers .--->

<*> Realtek Three-wire UART (5) proto
<*> HCI UART driver

[*] UART (H4) protocol support /

<*k> RFCOMM protocol support / /NRBEESPPX LIS EXINEERT LIE L
[*] RFCOMM TTY support

< > BNEP protocol support

< > HIDP protocol support

[ ] Bluetooth High Speed (HS) features

[*] Bluetooth Low Energy (LE) features //{EIhElEFiSMis

[ 1] Enable LED triggers

[ 1] Bluetooth self testing support

[*] Export Bluetooth internals in debugfs //EZFEIRT=

col support_.O//rtk UART h53REf

/hci uart h43kzsh
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(2) itk =iEECE

make menuconfig
Firmware --->
-*%- r8723ds-firmware
Kernel modules ~-->
Wireless Drivers --->
<*> kmod-net-rtl8723ds
Utilities --->
-*- bluez-daemon
-*- pluez-utils //hiNRAIR TR
-*- bluez-utils-extra
rf test tool --->

<*> realtek-rftest //realtek rfilidTR
rf hciattach --->
<*> rf _hciattach //hciattach

6.2.3 JEIHIIE

%E%%ﬁﬂ@i&@#%iﬂ&%¢,&%%ﬁ%ﬁRﬂﬁTﬁDSﬁ%%%&

6.2.3.1 SFBNAIEE

1. BHITERMG: HBFEE

echo 0 > /sys/class/rfkill/rfkill0/state

echo 1 > /sys/class/rfkill/ffkillo/state //EF EmBfHEaE
2. BEFAL

rtk_hciattach -n -s 115200 /dev/ttyS1' rtk h5 &
3. MRE5

hciconfig -a //E@IRES

hciconfig-hci@ up

hciconfig -a

4. Bohihisik

bluetoothd -n -d &

5. FIEThEE ~

hcitool -i hci® scan //PAEEAEE IS
hcitool -i hci® lescan / /B EAELEG &

12 FERIESTELIRHITIES log AATF:

root@TinalLinux:/# echo 0 > /sys/class/rfkill/rfkill0/state

[ 45.176671] sunxi-bt soc@03000000:bt: block state already is 1

root@TinaLinux:/# echo 1 > /sys/class/rfkill/rfkill0/state //WEF LEB{FERE

[ 52.055378] sunxi-bt soc@03000000:bt: set block: 0 / /BN

root@Tinalinux:/# rtk hciattach -n -s 115200 /dev/ttySl rtk h5 &

root@TinalLinux:/# Realtek Bluetooth :Realtek Bluetooth init uart with init speed:115200,
type:HCI UART H5

Realtek Bluetooth :Realtek hciattach version 3.1

Realtek Bluetooth :Use epoll

RealtekcBluetooth :[SYNC] Get SYNC 'Resp Pkt
Realtek Bluetooth :[CONFIG] Get SYNC pkt
Realtek Bluetooth :[CONFIG] Get CONFG pkt
Realtek Bluetooth :[CONFIG] Get CONFG resp pkt
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Realtek
Realtek

Realtek
Realtek
Realtek
Realtek
Realtek
Realtek
Realtek
Realtek
Realtek
Realtek
Realtek
Realtek

Realtek
Realtek
Realtek
Realtek
Realtek
Realtek
Realtek
Realtek
Realtek
Realtek
Realtek
Realtek
Realtek
Realtek
Realtek
Realtek
Realtek
Realtek
Realtek
Realtek
Realtek
Realtek

Realtek
Realtek
Realtek
Realtek
Realtek
Realtek
Realtek

Realtek
Realtek
Realtek
Realtek
Realtek
Realtek
Realtek

Bluetooth
Bluetooth

Bluetooth
Bluetooth
Bluetooth
Bluetooth
Bluetooth
Bluetooth
Bluetooth
Bluetooth
Bluetooth
Bluetooth
Bluetooth
Bluetooth

directory

Bluetooth
Bluetooth
Bluetooth
Bluetooth
Bluetooth
Bluetooth
Bluetooth
Bluetooth
Bluetooth
Bluetooth
Bluetooth
Bluetooth
Bluetooth
Bluetooth
Bluetooth
Bluetooth
Bluetooth
Bluetooth
Bluetooth
Bluetooth
Bluetooth
Bluetooth

Bluetooth
Bluetooth
Bluetooth
Bluetooth
Bluetooth
Bluetooth
Bluetooth

Bluetooth
Bluetooth
Bluetooth
Bluetooth
Bluetooth
Bluetooth
Bluetoo[

:dic is 1, cfg field 0x14
:H5 init< finished

:Realtek H5 IC

rReceive cmd complete event{of command: 1001
*HCI Version 0x08

:HCI Revision 0x000d

:LMP Subversion 0x8723

:Receive cmd complete event of command: fc6d
:Read ROM version 02

:LMP Subversion 0x8723

:EVersion 2

:IC: RTL8723DS

:Firmware/config: rtl18723d_fw, rtl8723d config
:Couldnt open extra config /opt/rtk btconfig.txt, No such file or

:Couldnt access customer BT MAC file /opt/bdaddr
:0rigin cfg len 48

:55 ab 23 87 2200 Oc 00 10 02 80 92 04 50°c5 ea

:19 el 1b fd af 5f 01 a4 06b d9 00 01 O0f e4 00 01

:08 f3 00<01 O0c f4 00 08 01 00 01 9000 60 09 04
:Config baudrate: 04928002

tuart flow ctrl: 1 &
:Vendor baud from Config file: 04928002 S
:New cfg len 48 ;;
:55 ab 23 87 2a 00 Oc 00710 02 80 92 04 50 c5' ea <
:19 el 1b fd af 5f 01 a4 Ob d9 00 01 O0f 4,00 01

:08 f3 00 01 6¢c f4 00 08 01 00 01 90 00 00 09 04

:Load FW /lib/firmware/rtlbt/rtl8723d fw 0K, size 52096
:rtb get fw project id: opcode 0, len 1, data 9
:FWiversion 0xaa7add92,.Patch num 3

(Chip id 6x0001

:Chip id /0x0002

:Chip id| 6x0003

:Patch length 0x81b8

:Start offset 0x00004980

:Svn version: 20318

:Coexistence: BTCOEX ,20180125-2323

:FW exists| Config file exists

:Total len 33256 for fwc

:baudratesin change speed command: 0x02 0x80 0x92 0x04
:Receive cmd complete event of<command: fcl7

:Received cc of vendor change-baud

:Final speed 1500000

rend idx: 131, 1p len: 244, additional pkts: 0

:Start downloading. ..

:Send last pkt

:Enable host hw flow control

:h5 hci reset: Issue hci reset cmd

:Receive cmd complete event of command: 0c03
:Received cc of hci reset cmd

58.412657] Bluetooth: hci_uart_tty ioctl HCIUARTSETPROTO

th :Init Process finished

[ 58.421487] Bluetooth: h5 open

[ 58.427194] Bluetooth: hci uart _register dev
Realtek“Bluetooth :Realtek Bluetooth post process
Realtek Bluetooth :Device setup complete
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root@TinalLinux:/# hciconfig -a //hciTHRE
hci0: Type: Primary Bus< UART
BD Address: 7C:A7:B0:26:50:65 ACL MTU:
DOWN
RX bytes:1067 acl:0 sco:0 events:30 errors:0
TX bytes:859 acl:0 sco:0 commands:30-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

root@TinaLinux:/# hciconfig hci® up //BEIhciORE

root@Tinalinux:/# hciconfig -a //hci0TERRE

RX bytes:2133 acl:0 sco:0 events:60 errors:0

TX bytes:1543 acl:0 sco:0>commands:61 errors:0
Features: Oxff Oxff Oxff Oxfe Oxdb Oxfd 0x7b 0x87
Packet type: DM1 DM3 DM5 DH1 DH3 DH5 HV1 HV2 HV3
Link policy: RSWITCH HOLD SNIFF PARK

Link mode: SLAVE ACCEPT

Name: 'RTK BT 4.1'
Class: 0x000000

Service Classes: Unspecified

Device Class: Miscellaneous,

HCI Version: 4.1 (0x7)..Revision: 0Oxaa7a

LMP Version: 4.1<(0x7) Subversion: 0xdd92
Manufacturer:fRealtek Semiconducter Corporation (93)

root@Tinalinux:/# bluetoothd -n -d & V2= R4
root@TinalLinux: /# bluetoothd[1545]: Bluetooth daemon 5.54
bluetoothd[1545]: src/main.c:parse config()

bluetoothd[1545]: src/main.c:parse config() Key file does not
' in group ‘'General'’

bluetoothd[1545]: src/main.c:parse.config() Key file does not
group 'General'

bluetoothd[1545]: src/main.c:parse config() Key file does not
group 'General'

bluetoothd[1545]: src/mg%n.c:parsefconfig() Key file does not
General'

bluetoothd[1545]: src/main.c:parse config() Key- file does not
in group 'General'

bluetoothd[1545]: src/main.c:parse_config() Key file does not
General'

bluetoothd[1545]: src/main.c:parse _config() Key file does not
General'

bluetoothd[1545]: src/main.c:parse config() Key file does not
'General’

bluetoothd[1545]: src/main.c:parse _config() Key file does not
ReverseServiceDiscovery' in group 'General'

bluetoothd[1545]: src/main.c:parse config() Key file does not
GATT'

bluetoothd[1545]: src/main.c:parse config() Key file does not
GATT!

bluetoothd[1545]: src/main.c:parse’ config() Key file does not
group 'GATT'

bltuetoothd[1545]: src/main.c:parse config() Key file does not

[ 93.668552] Bluetooth: hu ffffffc0049ae400 retransmitting 1 pkts

[ 104.812536] Bluetooth: hu ffffffc0049ae400 retransmitting 1 pkts

have

have

have

have

have

have

have

have

have

have

have

have

have

1021:8 SCO MTU: 255:12

hciO: Type: Primary Bus: UART
BD Address: 7C:A7:B0:26:50:65 ACL MTU: 1021:8 SCO MTU: 255:12
UP RUNNING

key
key
key
key
key
key
key
key
key
key
key
key

key

°

parsing /etc/bluetooth/main.conf

'DiscoverableTimeout
"AlwaysPairable ! lin
'PairableTimeout' in
'"Privacy' in group '
‘JustWorksRepairing'

'"Name' in group

'Class' in group

'DeviceID' in group

‘Cache' in group '
'KeySize' in group '
'"ExchangeMTU' in

'Channels! in group
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"GATT'

command

control

bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:

bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:

bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:

bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:

bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545] :
bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:

for adapter:
bluetoothd[1545]:

src/plugin.
src/plugin.
src/plugin.
src/plugin.
src/plugin.
src/plugin.
src/plugin.
src/plugin.
src/plugin.
src/plugin.
src/plugin.
src/plugin.
src/plugin.
src/plugin.
src/plugin.

profiles/network/manager.c:read ‘config() /etc/bluetooth/network.conf: Key

file does not have key 'DisableSecurity' in group 'General'
bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:

profiles/network/manager.c:read config() Config optioﬁ%: Security=true
kernel lacks bnep-protocol support

C
C
C
C
C
C
C
C
C
C
C
C
C
C

bluetoothd[1545]: src/adapter.c:adapter init() sending read version command
bluetoothd[1545]: Starting SDP server
bluetoothd[1545]: src/sdpd-service.c:register device id() Adding device id‘record for

0002:1d6b:0246:0536
bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:

:plugin_init()-Loading builtin plugins
:add _plugin() Loading hostname plugin
:add plugin() Loading wiimote plugin
:add plugin() Loading autopair plugin
:add plugin() Loading policy plugin
radd plugin() Loading a2dp plugin
:add plugin() Loading avrcp plugin
:add plugin() Loading network plugin
:add plugin() Loading input plugin
:add plugin() Loading hog plugin
radd _plugin() Loading gap plugin
:add plugin() Loading scanparam plugin
radd,plugin() Loading deviceinfoplugin
)

:add” plugin(

c:

Loading

battery.plugin

plugin_init() Loading plugins /usr/lib/bluetooth/plugins
Failed to<init battery plugin
profiles/input/suspend-none.c:suspend init()

°
<

System does not support network plugin

src/main.c:main() Entering main loop

src/rfkill.c:rfkill event() RFKILL event idx 0 type 2 op 0 soft 0 hard
Bluetooth management interface 1.14(initialized
sre/adapter.c:read version 'complete() sending read supported commands

src/adapter.c:read| version«complete() sending read index list command
src/rfkill.cirfkill event() RFKILL event idx 1 type 1 op O soft O hard
src/rfkill.csrfkill ‘event() RFKILL event idx 2 type 2 op 0 soft 0 hard
src/adapter.c:read commands complete() Number of commands: 65
src/adapter.c:read_commands complete() Number of events: 35
src/adapter.

src/adapter.c
src/adapter.c
src/adapter.c
src/adapter.c
src/adapter.c
src/adapter.c
src/adapter.c
src/adapter.c
.C:
C
C
C
C
C
C
C
c

src/adapter

src/adapter.
src/adapter.
src/adapter.
src/adapter.
src/adapter.
src/adapter.
src/adapter.
src/adapter.

src/adapter.

/org/bluez/hci®

C:

c:

read commands complete() enabling kernel-side connection

:read index list complete() Number of controllers: 1
:read index list complete() Found index 0
:index_added() index .©

:btd adapter new(9
:btd adapter new()
:btd adapter ‘new()
:btd_adapter new()
:btd _adapter new()

btd adapter new()

System name: BlueZ 5.54

Major class: 0

Minor class: 0

Modalias: usb:v1D6Bp0246d0536
Discoverable timeout: 180 seconds
Pairable timeout: 0 seconds

:index_added() sending read info command for index 0

:read _info complete() index O status 0x00

:clear_uuids() sending clear uuids command for index 0
:clear devices() sending clear devices command for index 0
:set_mode() sending set mode command for index 0
:set_mode() sending set mode command for index 0

:set mode() sending set mode command for index 0

:set privacy() sending set privacy command for index 0

setcprivacy() setting privacy.mode 0x00 for index 0
src/advertisingsc:btd adv_manager new() LE“Advertising Manager created

profiles/audio/a2dp.c:media server probe() path /org/bluez/hci@
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bluetoothd[1545]:
bluetoothd[1545]:
hci0
bluetoothd[1545]:
bluetoothd[1545]:
x10001
bluetoothd[1545]:

plugins/hostname.c:hostname probe()
profiles/audio/avrcp.c:avrcp _controller server probe() path /org/bluez/

src/adapter.c:adapter _service add() /org/bluez/hci®
src/sdpd-service.c:add_record to_server() Adding record with handle 0

src/sdpd-service.c:add record to server() Record pattern UUID

00000017-0000-1000-8000-00805f9

bluetoothd[1545]:

src/sdpd-service.c:add record to server() Record pattern UUID

00000100-0000-1000-8000-00805f9

bluetoothd[1545]:

src/sdpd-service.c:add record to server() Record pattern UUID

00001002-0000-1000-8000-00805f9

bluetoothd[1545]:

src/sdpd-service.c:add record to server() Record pattern UUID 0000110e

-0000-1000-8000-008059

bluetoothd[1545]:

src/sdpd-service.c:add record to server() Record pattern UUID 0000110f

-0000-1000-8000-0080519

bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:
x10002
bluetoothd[1545]:

src/adapter.c:adapter service insert() /org/bluez/hci0@
src/adapter.c:addCuuid() sending add uuid command for index 0
profiles/audio/Zavrcp.c:avrcp target servef probe() path /org/bluez/hci0
src/adapter.cradapter_service add() /org/bluez/hci®
src/sdpd-service.c:add_record_to_server() Adding record with handle 0

src/sdpd-service.c:add_record to_ server() Record pattern QUID

00000017-0000-1000-8000-00805f9

o
src/sdpd-service.c:add record to server() Record patté?n UUID

bluetoothd[1545]:
00000100-0000-1000-8000-0080519 )
bluetoothd[1545]: src/sdpd-service.c:add_record_to_server(){Record pattern UUID

00001002-0000-1000-8000-00805f9

bluetoothd[1545]:

src/sdpd-service.c:add record tosserver() Record pattern UUID 0000110c

-0000-1000-8000-00805T9

bluetoothd[1545]:

sre/sdpd-service.c:add record to server() Record pattern UUID 0000110e

-0000-1000-8000-00805T9

bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:

src/adapter.c:adapter service insert() /org/bluez/hci0
src/adapter.c:add uuid() sending add uuid command for index 0
profiles/audio/a2dp.c:a2dp _sink server probe() path /org/bluez/hci®
profiles/audio/a2dp.c:a2dp _source server probe() path /org/bluez/hci0
src/adapter.c:btd .adapter unblock address() hci® 00:00:00:00:00:00
src/adapter.c:get 1tk info() 40:26:19:94:25:B0
src/adapter.c:get slave 1tk info() 40:26:19:94:25:B0
src/device.cC:device create from storage() address 40:26:19:94:25:B0
src/device:c:device new() address 40:26:19:94:25:B0
src/deviccenc:device new() Creating device /org/bluez/hci0/

dev_40 26 19 94 25 BO

bluetoothd[1545]:
bluetoothd[1545] :
bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:
bluetoothd[1545]:

src/device.c:btd device set temporary() temporary 0
src/device.c:device set bonded()

src/adapter.c:load link keys() hci® keys 1 debug keys 0
src/adapter.c:load ltks() hci® keys 0

src/adapter.c:load irks() hci® irks 0
src/adapter.c:load conn params() hci@ conn params 0
src/device.c:device probe profiles() Probing profiles for device

40:26:19:94:25:B0

bluetoothd[1545]:

profiles/audio/avrcp.c:avrcp _controller probe() path /org/bluez/hci®/

dev_40 26 19 94 25 BO

bluetoothd[1545]:

profiles/audio/control.c:control init() Registered interface org.bluez.

MediaControll on path /org/bluez/hci®/dev_40 26 19 94 25 BO

bluetoothd[1545]:
bluetoothd[1545]:

src/service.c:btd service ref() 0x2fdabf00: ref=2
src/service.c:change state() Ox2fdabf00: dewvice 40:26:19:94:25:B0 profile

avircp-controller state changéd: unavailable -> disconpected (0)

bluetoothd[1545]:

profiles/audio/avrcp.c:avrcp target probe() path /org/bluez/hci/

dev 40 26 19 94 25 BO
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bluetoothd[1545]: src/service.c:btd service ref() 0x2fd9df50:

ref=2

bluetoothd[1545]: src/service.c:change state() 0x2fd9df50: device 40:26:19:94:25:B0 profile
audio-avrcp-target state changed: unavailable -> disconnected (0)

bluetoothd[1545]: profiles/audio/a2dp.c:a2dp source probe() path /org/bluez/hci®/
dev_40 26 19 94 25 BO

bluetoothd[1545]: profiles/audio/source.c:source init() /org/bluez/hci®/
dev 40 26 19 94 25 BO

bluetoothd[1545]: src/service.c:btd service ref() Ox2fdacf70:

ref=2

bluetoothd[1545]: src/service.c:change state() 0x2fdacf70: device 40:26:19:94:25:B0 profile
a2dp-source state changed:

unavailable -> disconnected (0)

bluetoothd[1545]: src/adapter.c:load connections() sending get connections command for
index 0
bluetoothd[1545]: src/adapter.c:adapter service insert() /org/bluez/hci®
bluetoothd[1545]: src/adapter.c:add uuid() sending add uuid command for index 0
bluetoothd[1545]: src/adapter.c:set did() hci® source 2 vendor 1d6b product 246 version 536
bluetoothd[1545]: src/adapter.c:adapter register() Adapter /org/bluez/hci®@ registered
bluetoothd[1545]: src/adapter.c:set dev class() sending set device class command for index
0
bluetoothd[1545]: src/adapter.c:set name() sending set locali'name command for index 0
bluetoothd[1545]: src/adapter.c:radapter start() adapter /org/bluez/hci@ has been enabled
[ 160.984530] Bluetooth: hu ffffffc0049ae400 retransmitting 1 pkts
bluetoothd[1545]: src/adapter.c:new settings callback() Settings: 0x000000cl
bluetoothd[1545]: src/adapter.c:settings changed() Changed settings: 0x00000040
bluetoothd[1545]: src/adapter.c:settings_changed() Pending settings: 0x00000000
bluetoothd[1545]: src/adapter.c:new settings callback() Settings: 0x000@62c1
bluetoothd[1545]: src/adapter.c:settings changed() Changed settings.:<©x00000200
bluetoothd[1545]: src/adapter.c:settings changed() Pending Settings: 0x00000000
bluetoothd[1545]: src/adapter.c:trigger passive scanning()
bluetoothd[1545]: src/adapter.c:new settings callback() Settings: 0x00000acl
bluetoothd[1545]: src/adapter.c:settings changed() Changed settings: 0x00000800
bluetoothd[1545]: sre/adapter.c:settings _changed() Pending settings: 0x00000000
bluetoothd[1545]: Failed to set privacy: Rejected (0x0b)
bluetoothd[1545] i/ src/adapter.c:add whitelist complete() 40:26:19:94:25:B0 added to kernel
whitelist
bluetoothd[1545]: src/adapter.c:load link keys complete() link keys loaded for hci0
bluetoothd[1545]: src/adapter.c:load ltks complete() LTKs loaded for hci®
bluetoothd[1545]: src/adapter.c:load_irks complete() IRKs loaded for hci®
bluetoothd[1545]: src/adapter.c:load_conn_params_complete() Cohnection Parameters loaded
for hcio
bluetoothd[1545]: src/adapter.c:getsconnections complete() Connection count: 0
bluetoothd[1545]: src/adapter.c:local name changed callback() Name: aw-bt-test-50-65
bluetoothd[1545]: src/adapter.c:local name changed. callback() Short name:
bluetoothd[1545]: src/adapter.c:local name changed callback() Current alias: aw-bt-test
-50-65
root@Tinalinux:/# hcitool -i hci® scan //RARARETEE
Scanning ...
[ 349.828552] Bluetooth: hu ffffffc0049ae400 retransmitting 1 pkts
FO:62:5A:CE:60: 1E n/a
EO:DC:FF:E9:34:1E flyBT
D8:6C:02:CA:DB:9E meizu X8
58:85:E9:32:20:24 n/a.u X8

//ABABELERE
Bluetooth: hu ffffffc0049ae400 retransmitting 1 pkts

root@TinaLinux:/# hcitool -i hci@ lescan
[ 430.964495]
LE Scan ...
6D:35:06:67:5F:E8 (unknown)
60:C3:35:A1:72:64 (unknown)
FC:E8:00:10:58:8E EDIFIER BLE
60:46:00:54:48:54 (unknown)
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6.2.3.2 {#EMA demo MiXIEE

A demo MiX ZBIEHE bt _init.sh filds, 5 RTK ARMMIZS, E&{2A tina/target/allwinner/r329-
evb5 vl/base-files/etc/bluetooth/bt init.sh,

#N tina &4, $/ bt test #1TMH,

adb shell //#HAtina®R%
bt test -i -d3//3#NEFNIR

RFNEERST, BRERNIE BT 2S5ER,
A LightBlue F#| APP %% LE, i@ connect. read. write $HEERIE BLE & 1E=E-

MBEIRERE, BAAXESERE-EXENREHERBED .
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7.1 HERE

R hci0 BEBHHERE, PTLURRLUTIRFRRHAITHRIARIE

FS i%ER O B RR

1 KEFMEREIRERE,VCC/VCCIO A RRNE

2 ﬁ BT-RESETN B&iim, HENFER HFAXRIE

3 # B-WAKE-BT & hls (Fli%) AERNE

4 ﬁ LMRTW%%EE% BINR B % B, ﬁﬁumt%ﬁﬁmm%

5 EFXNHEIRE TR E < °

6 ¢ ERNHRIRES E%(Tﬁ) TR Es S

7 CEBEGTHESLE OENHIRE, BoifdF, uvart BB CRIFER, #AES)

7.2 & W)l

7.2.1 FERERKY

PAIMR: FHNRNERRNSEHRS, BRERERRY, HMMOTEE logo (HIMAZE:

R328+XR829) &

WRINFE © HRB2ERZRNERAR. RE—IMF 59



BIEEE: EEEEEIRE default HF, S5 PCM LK, m+@a§ R8BI AERZ B9 AR 1
RARE, IEEESZHEEEXH /etc/asound.conf,

BABR. AILRETREREEBEENH /etc/asound.conf, NRZHNE L TEREE

<*>alsa-conf-aw

.config - Tina configuratien
> Allwinner

v
Arrow keys navigate the menu. J<Enter> selects submenus ---> (or empty Submenus -=--J& Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, <M> medularizes features.
<Esc><Esc> to exit, <?> for Hélp, =/> for Search. [Legend: [*] Built-in| [\] excluded <M> module < > module capable

ALSA ucM for Allwinner --->
Homlet --->
Pibraries ---¥
bluetooth --&
tmanager

yesge_mpp
mart car
smartlinkd
tiha_multimedia_demo -

. 46 quectel demo
Tina MTP Daemon
Allwinner Audio Calibration Tool Daemon
. Allwinner Addip Calibration Tool Library
............... adb for Tina Linux
adb auth service for Tina Linux
I L Echo Cancellation Dej

> alsa-plugins-aw Dagpla ALSA plugins from Allwinner
T T asan demo
> awrpaf_demo . RPAF_demo
>
>

wrpaf_plugin. .. ... o S RPAF ALSA plugin
wsystrace. awsystrace for Tina Linux
enchmarks .. ..o SN Benchmark program

onfigur,
< > DOOE-Play. .l e e boot play

-*- cameradems rademo test sensor \---=
< > dsp_debug Linux debug for dsp

< > e8P C SUPPOTt. ... 0ot Esp32 c test tool ----
[ ] enable esp32 enable test suppor;

< > eYeSee-MINIGUL. .. .eevveuneresinrensannensss eyesee-minigul for Tina Linux

< > h=althd...... . Battery Daemon for tina linux ---
= > leakage_current “a tool to check leakags current

e =~ lihAWTcnAns ramars UTM TEB ani far Alluinnar

7-2: fRRFR
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7.2.2 BIFYIRLER

7.2.2.1 R528+XR819s

117 hciattach -n ttyS1 xr819s & kM, £’& Initialization timed out. EFrR (HMA
Z2: R528+XR819s)

remain len: Bx8A50.
remain len:

remain Llen:

remain Len:

remain len:

remain len:

remain len:

remain len:

remain len:

remain len:

remain len:

remain Llen:

remain len:

remain Len:

remain len:

remain len:

remain len:

remain Llen:

remain Len:

remain len:

remain len:

remain len:

remain Llen:

remain Len:

remain len:

remain len:

remain len:

remain Llen:

remain Len:

remain len:

remain len:

remain len:

remain Llen:

remain Len:

remain len:

remain len:

load firmware done.
jump:

set pc 0, val @

Now the system will jump to DOOOOBOG
Set HW FlowControl On
userial_wvendor_set hw fctrl set hw flowcontrol on
[xradio_init] send reset cmd...
writing

Initialization timed out.

7-3: BEFHIRIARM log

BIBMEE: KHFM T 011-add-xr819s-hciattach-support.patch, SHEFMBLAT
XR829 My hciattachs,

fRRAE. T E#T 011-add-xr819s-hciattach-support.patch, EFREIF.
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7.2.2.2 D1+AW869B

11T hciattach -s 1500000 /dev/ttyS1 aic & KM, E7= Initialization timed out. ¥EFR
o~ (HHAZR: D1+AWB869B)

root@Tinal tnux ./tmp/heiattach -s 1500800 /dev/ttyS1 aic
AIC Bluetooth uart with init speed:1500080, final speed:1580808, type:HCI UART H4
AIC Bluetooth: aic_send_hci_cmd

AIC Bluetooth: 03 0c @8
Initialization timed out.
FRl root@T nal tnux: /# I

JRSRIFIS F JEY SR VRPN EPRY SRS N A NENT Sy - YUV [T Sy E R I TR S EO S S S S

7-4: AW869 ¥R KK

ARE —MERETEEVREISEARZ 1500000 SBEEA L, Z—HREATRER
AW869B EEMEHFNHE LA

BRABR: F—F: MEPDBKKEREFRE 1500000; F=H: TH m menuconfig ->
firmware B2, MEAZEGHAIMNARNE; g'

F=F: FELBEFINlog, EmXENMEBEFEHNRERS ER, Eﬁﬁ%&%/hb/ﬁreware/xxx,
y[]!!Fy?/ o

bm PP pm ON vdd 21 width 4 timing LEGACY({SDR12) dt B
ed default

,1071>: Interrupt but no data

1o bustx thread stop
10 busrx thread stop

2.460088] a
2.470160] aics

7-5: AW869B ElF T

7.2.3 K& hci0

EEMKR . HMITEAIEKE, heiconfig -a KB A hci0, (HIAZE: D1+AWS69B)
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root@Tinalinux: bluetoothd &

root@rin > bluetoothd Bluetooth d

bluetoothd . config

bluetoothd ain.c:p: config le not e key A ' in group 'General'
bluetoothd 8 .c: ig file not e key ‘Al sble' in group 'General’
blueteothd . i < ] not / y ! WETmeDut in group 'General'
bluetoothd . nfi <ey not / y ! ‘ in group 'General'
bluetoothd HE- in.c: 5 ey i s not e key 'Jus Repairing' in group 'General'
bluetoothd / . X L Y s not e key in group 'General’
bluetoothd . L 3 3 not e key in group 'Gener
bluetoothd atin.c:pars L 3 not /e key 'DeviceID' in group 'General'
bluetoothd 3 -3 ig < ] not e key ' ] v L in group 'General'
blueteothd . i < ] not / y ! ‘ in group

bluetoothd . i Y not / y ! e' in group

bluetoothd HE- in.c: se_t i < i s not e k ‘ExchangeMTU' in group 'GATT'
bluetoothd / = s not /e key 'Channels' in group 'GATT'
bluetoothd r.c:a r_ nd 1 ad v n command

bluetoothd r

bluetoothd 8 pd-service.c:reg _dev () i vice i :1d6b
bluetoothd L ilti

bluetoothd L

bluetoothd H 'r.:,p]_ugw_n. g i wiimote plugin

bluetoothd rc/plugin. in( ) air plugin

bluetoothd L . 1 y plugin

bluetoothd L .cradd_| 1 ng a2dp plugin

bluetoothd 8 L .c:add_plugi vrep plugin

bluetoothd L . | plugi k plugin

bluetoothd lugin. lugis nput plugin

bluetoothd 3 lugin.c: i hog plugin

bluetoothd /pl . in( ) gap plugin

bluetoothd L 5 L anparam plugin

bluetoothd L .cradd_| 1 ng deviceinfo plugin

bluetoothd b 1

bluetcothd

blueteothd nit battery plugi

bluetoothd 3 il uspend-none.c | ()

bluetoothd 2 L < E B i /network .conf: Key file does not have key 'DisableSecuri i up 'General’
bluetoothd le: < Security

bluetoothd

bluetoothd 8 ] 25 uppcrt network plugin

bluetoothd = in{) Entering main loop

blueteothd / il vent( F‘.FMLL event idx 0 type 2 op @ soft @ hard @

bluetoothd H tialized

bluetoothd s . ad ands command
bluetoothd . d_) t command

bluetoothd RFKILL event idx 1 tvpe E np 0 soft 1 hard B

bluetoothd 8 /rik .€: fl-' vent() RFKILL event 1dx 2 type 1 op 0 soft @ hard 0

bluetoothd d

bluetoothd

bluetoothd 3 @8 K E complete() enabling kernel-side connection control
bluetoothd .ciread_1 _complete() Number of centrollers: @

o) R
B T2

B IA L A SE, &6 hei uart proc, B hciattach.c B—imABHEA
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if (ioctl(fd, {

if (u-»post && u->post(fd, u, &ti) < @)
fail;

7-7: {E8E hci0 <

fRRNE: KWENREESESA Set TTY to N _HEI line discipline XMNdFg, X MNSIEF2ERE
hci uart proc, =4 hci0, W.LEFfT.
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E1EINERR
WRAXFAE © 2022 HkiBEERHRRNBRATE RE—TIF,

AN RRNBERERUERIP, HEENBEKELTRERGERAT ( “2F ) HEHRZ
_t)J*y*lJo

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

(ot

LLWINER LLWIWER LLWINER'
C @*m@gib\ *‘I’ *i C (* 2275

é)ﬂhﬁﬁéuﬂ&kﬁﬁm BT B S T, EANMERNT S PN E TR
1%, FEREW, MRSEW, WAEEERE ARG,
SR SER &

§/>
EHZN= R REVFENSESHELENERNERAD (125) ZAEBENELS
FMERMLER, AXRDHARNDS MR R, RS RN AT 7 R TR R e E
Ko ERAIEIAEIE SRS RMAREIRE, HIK RSB GER R R, E8ETRIBEM
FUGATH (REERRFIREBR, BaER) ERNTEE, 23RS,

¢2%¢ﬁﬁ%ﬁ RESE BT mREARLEMRE, FAXEABTEREEN, 88X
B, BAFTEN. 2EREDNELAXEPREFEHNER, EHFTHERBTT2REHEIR, H
ﬁm$2%ﬁk$ﬁ%(@EﬁTm$ﬁﬁm\ﬁﬁm FEREIHIR) BRERIEF=ZHFNAE
, @EHAAT. AEPHFRERFRR. 58 MEBINHF AR EARREERERIES &S,

AR UBRRE R RE A th 75 TR T 2 EERET AR N BRI R ER™ mAY
HiEd, AIRERERTE ZHIINFFFL BEBTRASZANFANRBEXNIFA TR
E@Tﬁﬁiﬁﬁﬁ%?ﬁﬂ%_EﬁTMﬁT%imﬁ(%ﬂﬁ)o%UTﬁﬁﬁﬁ%m%E
FHYFRRA ML, T ERRBE NS
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