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2. HHEBA 4

linux H 1Y audio T R4t % H alsa ZEMISZHE . alsa HETC LN T linux B F 75 Hifk
RN, FENZR BRSNS, ALSA $24t T alsa-driver, [FIFZENFHE, ALSA NIRA13E
7 alsa-lib, N AHFEF R EHH alsa-lib $E4LHT APL, BIR] PLSE R0 R JZ & AEAF 1%
il o

2.1. audio BRI EEN G

1E a20 1, f71E 4 DNEIK . 75N audiocodec, hdmiaudio, spdif, i2s. A
Fr N B # audiocodec K alsa-pei Z2#SZF, hdmiaudio, spdif, i2s K alsa-asoc 2244
SEHL . switch R ESLELEHUAS I TN EE . i2s # AT DARC Bl pem AT i2s P APA5E K

2.1.1. audio codec IJfE

Audio Codec W3l T HA Dy fg -

® SRR PR R K K (8khz, 11.025 KHz, 12 KHz, 16 KHz, 22.05 KHz, 24 KHz, 32
KHz, 44.1 KHz , 48 KHz, 96KHz, 192KHz);

¥ ¥ mono Fl stereo R ;

Y FFIA S playback A record(4= X LA );

X FF start, stop, pause £ resume;

X mixer $2

CFF 3g il Vi Re

2.1.2. hdmiaudio 1&g

hdmiaudio 3Kz} Fir HAT I TR -
® TRFZMCRAER K (8khz, 11.025khz, 12khz, 16khz, 22.05,24khz, 32khz,
44.1, 48khz, 88.2khz, 96khz, 176.4khz, 192khz),
® 7 ¥F mono 1 stereo fE;
® JISCHF playback #E3, ANSCHF record R,
® = ¥F start, stop, pause fll resume;

2.1.3. spdif Tk

spdif X3 Fr BAT K D) 6e :
® SRR MURFE R A (22.05khz, 24khz, 32khz, 44.1khz, 48khz, 88.2khz, 96khz,
176.4khz, 192khz);
® 7 FF mono Fll stereo 1 x{;
® ISCHF playback #3X, ANSZHF record s

A20 FHMRBIF 5t -5-
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® = ¥F start, stop, pause Al resume;

2.1.4.i2s Ife

i2s W) pr A 1 Dhie:
® T RFZMORAEE M X (8khz, 11.025khz, 16khz, 22.05khz, 24khz, 32khz, 44.1khz,
48khz, 88.2khz, 96khz, 176.4khz, 192khz);

® 7 HF mono F stereo FER;

® 7 Fr[FIET playback Fl record(4= M A% X);

® = ¥F start, stop, pause Al resume;

12s BRBH AT AR B A% i2s A, Wrl DARCE A pom B2, 40 R ECE AR pem B, FB
2 A SRR 8k CREER . 1E a20 1, HWE pem K3, N T X5, 4ralar4 N pem il i2s.

2.1.5. switch E-HLA Th g

Switch 35 3 BRH AL, 4 BRENVLFHEHRAGI .
2.2, VRS S5 R 4H

a20 I E T REAFIT soc HFE T, WK 1 &40 RGeS A7 . 2 H Audiocodec,
hdmiaudio, i2s, spdif #87& — ML HEAIKB) . EHUA I IR SRS 4 ] 2 switch JEHS
Frwo

FFE) FIBE EFW wW@ew IRO Fho

Qre- © ¥ P==x [xnx |[EH-
Hidk L i

ehlinux—3. 3hseundisechsunTi

| 2 s N fECi HER
""" piac T 2013-3-28 18:14
ay 2013-3-25 16:14
HekE itk 2013-3-28 16:14
[Htuilt-in o 147 KB O I 2013-3-25 16:14
) sec Kconfig 1 ¥B I 2013-3-27 16:12
RN [Hfimaketite 1 KB ¥ 2013-3-27 16:12
o =i [ modules. builtin 1 ¥B BUILTIN It} 2013-3-28 16:14
i FHER [ medules. arder 0 KB ORDER 304 2013-3-28 16:23
- @ sunTi-codes. o 46 KB UltraBdit Doecum. .. 2013-3-2T7 16:12
ﬁ FLLSFE [Z] sunTi-codec. k 4 KB WltraEdit Docum... E013-3-2T7 16:12
=] sumTi-codec. o 14T KB O It 2013-3-28 16:14

1 HI ARSI
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hlinux—3. Shdrivershstaginghandroidhswitch

4

B

& 7). built-in o. emd
7. switeh_class. 0. emd
). =witeh_headzet. o, emd

F
1 KB
22 KB
28 KB

A

Windowsz HT #fS. ..
Windows HT #f3. ..
Windows HT #HS. ..

fec HRA

2013-2-18 &:51
2013-2-18 &:51
2013-2-18 &:51

= built-in o 123 KB 0 3t 2013-2-18 §:51
[ Keonfie 1 KB Jrit 2013-2-15 8:43
[ Makesile 1 KB Jrit 2013-2-15 §:43
[ modules. builtin 1 KB BUILTIN Jri4 2013-2-21 15:43
m-:-dules. order 0 KB ORDER 3 i 2013-2-22 17:43
[Z] switch. h 2K H I Z013-2-15 5:43
E] switch_class. ¢ S KB C 3 2013-2-13 §:43
switch_class. o 63 KB 0 3 2013-2-158 §:51
[Z] switeh_gpie. o S EE C I 2013-2-158 &:43
=| =witch _heads=et. ¢ 11 KB C Iri ?013-2-18 8:43
switch_headset. o BT EE 0 I 2013-2-18 5:31
/& 2.Switch JEAY

2.3. audio X ARIENH

Audio Driver: Acronyms

Acronym |Definition

ALSA Advanced Linux Sound Architecture

DMA BV E AL, 8RS cpu, HEAREMANL, WAMNA,
BRIV 78 2 [ A% 5.

OSS Open Sound System

B A K R R C R E B R A A ) B, W LA 8 LA 16 A7

sample

W8 ZZEON | RoRBREIE, 2 MR,

channel

Wi frame  |Wiidst A ERIT, HAKEOUREARK R 5ilE B il

SRAEZR rate [REFDRPRALIREL, T REGEEN NI 5

JEI 3 period | & A £ — IR AL BE BT 75 EE MIUE, X T8 A A% 1 B U7 n) DA S A
AR TIAE0E, e DAy AT .

BT A W A TR e | s W Eak = s Wl N+ €/ DS U S [ B[ A w2
interleaved [, B ESEidsg5emi 1 (A2 R IEFEARA B IEFEA (RSN IAR A A%
A, FIHFEEW 2 Fidsk, MAAEIEEAET, Bl — A
AV B A i) A PR E AR AR, PRl A IEREAS, BdE & DL SLIETE )
T A . AL ZEAEOT, FRATR T Z A AU UL T .
Audiocodec|its i P4 B E A

Hdmiaudio | & hdmi 3404 11

Spdif A BB i B R

A20 FHMRBIF 5t
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2.4. audio FEHRALE /24

2.4.1. Menuconfig fic &

fEgPEMR G2 L, HeM\lichee\linux-3.3 I, A4

make ARCH =arm menuconfig

wF frs:

/lichee/linux-3.3% make ARCH=arm menuconfigl}

o Ui E
AR 3 audiocodec, hdmiaudio, spdif, i2s 3% 4 ASE AKX Al T B 10
Kl 3 ?lgl 7 Fﬁﬂ?o _

Llnux/arm 3.3.0 Eernel Configuration
Arrow keys navigate the menu. <Enter> selects suwbmenus —-——>». Highlighted letters are hotkeys. Pressing <T=-
includes, <N> excludes, <Mr modularizes features. FPress <Escr<Escr to exit, <?> for Help, </» for Search.
Legend: [*] built-in [ ] excluded <M> module < > module capable

GGG EEEeEErEErEErErEErEEbErEEEEEeEECEEEEEEEEEErEEEEEEEEEEEEEEEEEEEEEECEEEEEEEEEEEEEEEErEEEEEEEEe0EEEEsEEsEEE
Geners S seripasies =
[*] Enskble loadable module support ———>
—a- S Enahile Ehe hiloclE sl arerE = - ==
System Type ———>
[ 1 FIQ Mode Serial Debugger
Eus support -—-—-—->
Eerne e EhEesi s s
Eoot options -—-->
CPU Power Management ———3
Floating point emulation -—--—->
Uzerspace binary formacs -—-—->
Power mwanagewent options —-—-»
MNetworking support ——-i
Device Drivers ]
File systems -
KEernel hacking --—-—->
Security options —-->
Cryptographic API —-——>
Likbrary routines -—--->

Load an Alternate Configuration File
Sawe an Alternate Configuration File

X
x
x
X
x
x
x
x
b
x
X
x
x
X
x
x
x
x
x
x
X
b
m

£ G G €] 6 5 o £ G Cf 60 ¢ G 6 0 O G GO 0 S o[ G o ] 6O 6 G 0 £ 6 G o] CF G S o[ G ] G 6 S o[ G o ] o CF 6 G 5 6 S £ G O S o[ 6 C1 o G o L ey o S o L e{ L e C{ e Sl e{ L e cl ey ]

& 3.Device Drivers % I fic &
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Device Drivers H
Arrow keys navigate the menu. <Enter: selects submenus ——-3. Highlighted letters are hotkeys. Pressing T
includes, <N> excludes, <MN> modularizes features. Press <Esc:<Esc> to exit, <?> for Help, </> for Search.
Legend: [#] huilt-in [ ] excluded <M> module < > module capable

b4
by
b
b
[ G e O EEEEEEEE e EEEEE EEEErE e EECCEEEEEECE e EEEE e EEE e EECE e EEEEEEEEECEEEEEEEEEEEE ey
Generic Driwver Options —-—-> ]
< » Connector - unified userspace <-> kernelspace linker -———> |
< » Memory Technology Dewvice [(MTD) support -—-—-> |
< » Parallel port support -—-—-—> |
[*] Block dewices ———»> X
Misc devices -———> x|
22381 dewvice support -—--> |
< » Zerial ATA and Parsllel ATA drivers -—--> |
[*] Multiple dewvices driver support (RAID and LVM) i x|
< » Generic Target Core Mod (TCHM) and ConfigF3 Infrastructure -—-—-:> x|
[*] Network device support ——-> ]
[ 1 ISDW support -——-—-ix |
< » Telephony support -—-——: |
Input device support - |
Character devices ———» x|
el TeE suproet e x|
ZPI support —--> |
b4
b
b
X
X
X
b
by
b4
by
b4
b
b
X
X
X
b
by
b4
by
b4

FPS support ——->
FTP clock support —-—->

GPIO Supportc —-——:

< » Dallas's l1-wire support -—-—-i

«<*> FPower supply class support —-->

<*> Hardware Monitoring support --—->

< » Generic Thermal sysfs driver -———>

[ 1 Watchdog Timer Support ———3

Zonics Silicon Backplane ——-—3

Eroadcoom specific AMBA —-->

MHultifunction device drivers -—-->

[*] Voltage and Current Regulator 3upport ——-i>
<%> Multimedia support -——->

Graphics support

HED Shmrimm s o

USB support ——-3>

MHC/3D/3DI0 card support ——->

Zony MemoryStick card support (EEPERIMENTAL) -——-=
LED Support —-->

e s sl e e Bl i e el el me el e el e e e e e e BB e e e e e e e
1
=+
1

R s < Help > |
(G Cf G Cf Cf Cf Cf C O £ Cf £ Cf £ C £ £ 6 C 0 0 5 0 B 0 B O O O O O O O O 0 O Cf O Cf O Cf Cf Cf C O O O C Cf G Cf O Cf Cf C O 6 60 £ B 6 B 6 0 0 0 0 5 0 0 0 0 O O O O Cf O O O 0 £ O O O O Cf Cf Cf O O G O Y G G LYY S CY S Y ey 4 O 1

B 4.5 PR B

Sound card support
Arrow keys navigate the menu. <Enter: selects submenus —-->. Highlighted letters are hotkeys. Pressing <V
includes, <N> excludes, <M> modularizes features. Press <Esc><Esc> to exit, <?> for Help, </> for Search.
Legend: [*] built-in [ ] excluded <M> module < > module capable

PG EEEEEEEEEEEEECEEEEEECEECEECEECEEEEEEREEREEEEEEEEEEEEEEEEEEEEEEEEEEREEEEECEECEEEEEEEEEREEREEEEEEEEE
Sound card support

< > Cpen Sound Zystem (DEPRECATED) ———>

Boxomox oM oxm o omom N

< Exit > < Help >
] o ] o o ] o o ] o o] e ] ] e ] o o o o o] £ o o o o i o ey i o o] o o o ey o o o ey o e o oy o e o e oy o ey o e o ey o e oy ey e oy ey e ey ey ey

K] 5.3 45 ALSA Hihic &

A20 FHMRBIF 5t -9-
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EECEEEE e e e
Advanced Linux Sound Architecture

Arrow keys navigate the menu. <Enter> selects submenus ——->. Highlighted letters are hotkeys. Pres=zing <¥>

includes, <N> excludes, <M> modularizes features. Press <Escr<Escr to exit, <?» for Help, </» for 3earch.

Legend: [*] built-in [ ] excluded <M> module < > module capable

L o o] o7 0 o £ o o o 0 G 0 o o o 6 o 0 o 67 o 0 o o 5 o f S0 o o o 0 o o S o o o o o o o= o o o o 0 o o 0 o o 0 o ] o o o o o o o f o o o S o o ey o ey e o{ e S e o ey

x ——- Advanced Linux 3Sound Architecture
x i fequencer support

b4 e 035 Mixer APT

x S 053 PCH (digital audio) AFPI

x < > HE-timer hackend support

X [1 Dynamic device file minor numbers
X [*] Support old ALZA APT

X [*] Verhose procfs CoOntents

X [1 WVerbhose printk

b4 [1] Debug

X [*] Generic sound devices —-—-F

x [*] LEM =zound devices -—-—->

b4 [*] USE sound devices -—-—-»

®

X

®

m

e Hele e

ALSA for SoC andio support

Arrow keys navigate the menu. <Enter> selects submenus --->. Highlighted letters
are hotkeys. Pressing <¥Y> includes, <N> excludes, <M> modularizes features. Press
<Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in [ 1 excluded
<M> module < > module capable
1qqq999q999999999999999999999999999999999999IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIT
-—— ALSA for SoC audio support
<k sun7i APB On-Chip Codec
<k HDMTI Audio for the ReuuniMlla SUNTI chips
<k sun7i On-Chip spdif
<k SoC i2s interface for the ReuniMlla SUNTI chips

Build all ASoC drivers

MoW WMWK K KMMKKK NN

7B AR A
® Hdmilid &
U0 SR 4% % hdmiaudio, 575 Z# hdmi video 4 FEINZ . WA 8, K9 fin. #t
N device driver J5, 1%£#¢ graphics support, 2R 5%+ buildin HDMI driver support (sun7i)
RIWAT

Device Drivers
Arrow keys navigate the menu. <Enter> selects submenus ———»>. Highlighted letters are hotkeys. Pressing <¥>
includes, <N» excludes, <M> modularizes features. FPress <Esc»<Esc> to exit, <?> for Help, </> for Search.
Legend: [*] built-in [ ] excluded <M> module < > module capsble

<]
=
=
b
b
1 oo oo o I O L I G 00 0 G5 0 G G105 0 0 0 0 0 5 6 0 5 0 0 0 5 0 G 6 0 G0 0 0 0 0 0 5 0 {5 0 G o G0 6 G G O O o C{ o ( IOy S e IO O e ooy ooy ¢}
«*>» Hardware Monitoring support e H|
> Generic Thermal sysfs driver et x|

[ 1 Watchdog Timer Support —-——> |
Sonics Silicon Backplane e x|
Eroadcom specific AMEA Sine x|
Nultifunction device drivers -—--> b

[*] Yoltage and Current Regulator Support ———3 x|
<*> Multimedia support ———> b
=

b

b

=

b

=

b

=

b

<*> Sound card support —
[*] HID Dewvices e

[*] USE support —--—>
%> MMC/ZSDASSDIO card support  ———3

< » Sony MemoryStick card support (EXPERIMENTAL) ———>
[ 1 LED Support ———>

< » Swicch class supportc ——->

EREE R

< Exit > < Help > =]
‘CICE o o o 55 5 6 o o o o o o & 51 o o o o o o 5 o 1 o o o o = S5 o o o o o 5 o 5 oL o o o = & S L o o o o] o S S S o o S S S S S S S S S S S S A A S I S S A A A S I I A T S I I A G S g ]

A20 FHMRBIF 5t - 10 -
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< » Direct Rendering Manager (XFreeB86 4.1.0 and higher DRI support) --—->
< > Ion Memory Manager && Ton for sunxi -—-->

< > Lowlevel video output switch controls

<*> Support for frame buffer devices --—->

<M> LCD Driver Support(sunii)

ARM PrimeCell PL110 support

Epson S1D13XXX framebuffer support

SMSC UFX6000/7000 USB Framebuffer support
Displaylink USB Framebuffer support

Virtual Frame Buffer support (ONLY FOR TESTING!)
E-Ink Metronome/8track controller support

E-Ink Broadsheet/Epson 51D13521 controller support
Backlight & ILCD device support --->

Console display driwver support --->

Bootup logo -—-->

AN AN AN AT AN ALY
— N W WYV W VOV

9 hdmi driver
® N INIRAN . B
7F android R, SCFEHALEIASKI . HAUSIIRZIACE i 10~ 12 fiw.

Device Drivers .
Arrow keys navigate the menu. <Enterr> selects submenus ——-». Highlighted letters are hotkeys. Pressing <¥»
includes, <N> excludes, <M> modularizes features. Press <Esc><Esc> to exit, <?> for Help, </> for Search.
Legend: [*] built-in [ ] excluded <H> module < > module capasble

G C b EEEE ] EECEE el e CEEEEECErEEEEEEEEEEEEEEEEEEEtEtEEEEEtEEEEEECErEEECErtEEEEEtEEEEErEEEEEEE]
EE EEDehesriee s — =

[*] USB support -—-—->

£%> MNC/SD/SDIC card support -———>

< » Sony Memory3tick card support (EXPERIMENTLL) S

[ 1] LED Support -—-——>

< > Switch class support -—-—
[ ] iecessibility support  —-——3>
[*] Real Time Clock ———3>
(]
£l
<

DMA Engine support -—-->

fuxiliary Display sSupportc -——-x
Userspace I/0 drivers --—-»

Lt st e b B el

Microsoft Hyper-V guest support —-—-—i

Hardware Spinlock drivers -—-—->
[ ] IOMMU Hardware 3upport -——-—=

R s s S s s e e

< Exit > < Help > x|
(] o £ o £ £ o o £ 0 £ o o f G0 0 o o o 0 o o o0 o 0o o oo 0 o o 0 o o o G 0 o o o o o o o S oo o e o e o o o e o e oo o ey o e oy o e o o o Y e e Sy ey o ey e e e ey e e o ey ey ooy 3

10 staging driver

Staging drivers
Arrow keys navigate the menu. <Enter> selects submenus —--—-»>. Highlighted letters are hotkeys. Pressing <¥V>
includes, <N> excludes, <MN> modularizes features. Fress <Escr<Escr to exit, <?» for Help, </> for 3Search.
Legend: [*] built-in [ ] excluded <M> module < > module capshle

L epefey oo e oo oo ooy G EECE e CC e EECEEEEE e EEEEEEEEEEEEE e EECEEEEEEEECEEEEEEEEEEEEEEEEE
Frontier Tranzport and Alphatrack support

Line&s U3B support —-—->

USB Quatech ESU-100 8 Port Serial Driver

I35 CQuatech x3U2-[14]100 USE Jerial Driver

VIL Technologies WTEE56 support

Industrial I/C support -—-->

Compressed BAM block device support

Silicon Motion SMVYEE Frame Buffer Support

ISB ENE 3M card reader support

Eeceem BCZZ00/BCS220-3 and BCSMZS50 wimax Support
Drivers for Flarion frl000 devices

Speakup console speech ———3&

> Zynaptics Clearpad THM1Z17

= Synaptics iZc rmid touchscreen

1 Media staging drivers —-—-»

L A R A
WOW O ON W WOV WV Y

[ RPN

el el e s e el et L el s el el o e

< Exit » < Help >
(i o o o 0 o 0o o £ 0 o Cf O 0 of £ o of o o 0 o o o 0 o o o o of e o of o o o of o o o o oy of o oy of e oy of o ef oy o oy ey o o oy e o ey o of ey ey o ef ef ooy oy ef o oy o ey o of ey oy ef ey ooy ey ef e oy e oy oy o )
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config

K 11.android it &

tion

[E
2
2
e
[l
]
<t
[E
<ty
<7

g

St e o e b i e S e o

includes, <N> excludes,

5 0 (= 0 = (5 L= (0 L (5 U5 (o 5 o o o 0 0 L0 L (0 L L (o 5 o 0 o U 0 (5 L= (0 L e 0 e L L L L e L (= (5 L (5 (= (= (e (e L= (e L= (=

Android

Arrow keys navigate the menu. <Enter: selects subwenus —-*. Highlighted letters are hotkeys. Pressing <T:
<M> modularizes features. Press <Escr<Esc> to exit, <2» for Help, </> for Zesarch.
Legend: [*] builc-in [ ] excluded <M> module < > module capable

L oy oo o o £ o o0 o 1o o o0 o 0 o f 5 o 5 o o 5 o o 0 o o o 0 o o o o 0 o o 0o o0 o o o o o0 o o o 50 00 0 o 50 o o o o e e o of e e o o Sy e o Sy [ e oo o of
[*] Aindroid Drivers

Android Binder IPC Driver
Enable the Anonymous Shared Memory Subsystem
indroid log driver
indroid RAM buffer console
Fersistent function tracer
Timed output class driver

Ihndroid timed gpio driver
Android Low Memory Killer
Android Switch class support ———3
swith headset support
Android GPIC 3witch support

CEEXIE < Help >

o o o CF o o CF o o Cf o 6 6 6 o O o f 0o f 0 o f 0o f 0 o 1o 0 .o 0 .o 0 .o o Cf o o Cf o 0 Cf o 0 Cf o 6 G o G O f o o o o o o o o o o o o e o Cf o o e ey ey ey g

12 HHUR I 2R 3 e B

2.4.2. Sysconfig.fex fit &

Pt B SO A B \lichee\tools\pack\chips\sun7i\conﬁgs\android\wing-XXX Hx T
A 7 AL B A audiocodec, i2s, pem, spdif DU/ AREKES o

2.4.2.1. Audiocodec it &

[audio para]
audio_used
audio_pa_ctrl

=1
= port:PA18<1><default><default><0>

Fic & 7

P B 105 X

audio_used =xx

Audiocodec & & EH,
A (BRI 0: =M

audio_pa_ctrl=xx

WY\ gpio 5.

2.4.2.2. spdif it B

P & i

o B T X

spdif _used=xx

xx N 1B INEZAREL, A 0 B AN In#k [default value: 1]

spdif dout

spdid out ] GPIO A&

spdif din

spdid in [ GPIO it &

spdif mclk

Spdif mclk 15 5 1] GPIO it &

A20 F LTI K U
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24.23. 12s it &

12s 0] UAE B BY pem #20,  tHA] DARC B K i2s R 3

Fic 10

FC B I X

i2s_used

xx NI IMEGZEE S, 90t AN [default value: 1]

i2s_channel

7 iEfE S| [default value: 2]

i2s master

FEMBEAREE [1: SND_SOC DAIFMT CBM CFM(codec clk & FRM master)
SOC as slave & codec as master]
[4: SND SOC DAIFMT CBS CFS(codec clk & FRM slave)

SOC as master & codec as slave |

i2s select

Pem #1i2s #EAIEFE[0: pem  1: i2s]

audio_format

AUk ik

[1: SND SOC DAIFMT I2S(standard i2s format) ]

[2: SND SOC DAIFMT RIGHT J(right justfied format) ]

[3: SND SOC DAIFMT LEFT J(left justfied format)]

[4: SND SOC DAIFMT DSP A(pcm. MSB is available on 2nd BCLK
rising edge after LRC rising edge)]

[5: SND SOC DAIFMT DSP_B(pcm. MSB is available on 1nd BCLK
rising edge after LRC rising edge)]

signal inversion

HE S U B

[1: SND SOC DAIFMT NB NF(normal bit clock + frame)]
[2: SND_SOC DATFMT NB_TF(normal BCLK + inv FRM) ]
[3: SND SOC DAIFMT IB NF(invert BCLK + nor FRM)]
[4: SND SOC DAIFMT IB IF(invert BCLK + FRM)]

over_sample rate

BT RRE R LR support 128fs/192fs/256fs/384fs/512fs/768fs
[default value: 256]

sample _resolution

SRAEFEEESR: 16bits/20bits/24bits[default value: 16]

word select size

frEdede: 16bits/24bits/32bits[default value: 32]

pcm_sync_period

PCM JA WK B 16 4516/32/64/128/256 BCLKs [default value: 256]

msb 1sb first

BRI IEFE [0: msb first: 1: 1sb first][default value: 0]

sign_extend

WEMY B [0: zeropending; 1: sign extend] [default value:
0]

slot_index

A A 22 5] [0: the 1st slot — 3: the 4th slot][default value:
0]

slot_width

e Fr %6 [8 bit width / 16 bit width][default value: 16]

frame width

mizEF [0: long frame = 2 BCLK width: 1: short frame = 1 BCLK
width] [default value: 1]

tx_data_mode

Tx FiE L5, [0: 16bit linear PCM; 1: 8bit linear PCM; 2: 8bit
u-law; 3: 8bit a—law][default value: 0]

rx_data mode

Rx FdE L4, [0: 16bit linear PCM; 1: 8bit linear PCM; 2: 8bit
u-law; 3: 8bit a—law][default value: 0]

A20 FHHEHIT K L]
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i2s_ meclk 12sMCLK 155 1) GPIO it &
i2s_bclk 12sBCLK 15 5 [ GPIO L&
i2s_lIrclk 12sLRCK {55 H) GPIO It &
i2s_dout0 12S outOf GPIO L E
i2s_doutl HAMEH
i2s_dout2 HAMEH
i2s_dout3 A
i2s_din 12sIN {551 GPIO i &

2424 pcmiitE
pen T LAPC B i pom F23X, 0] AR & Ak i2s B

i 1 15 T T

pcm_used xx N1BFINEOZABH, SHORS AN N4k [default value: 1]

pcm_channel FEIBEYEH [default value: 2]

Pcm master FMAERECE [1: SND_SOC DAIFMT CBM CFM(codec clk & FRM master)

SOC as slave & codec as master]
[4: SND SOC DAIFMT CBS CFS(codec clk & FRM slave)

SOC as master & codec as slave |

pem_select Pem Fli2s BUEFE[1: pem  0: i2s]

audio format Tk ke [default value: 4]

[1: SND SOC DAIFMT I2S(standard i2s format)]

[2: SND SOC_DAIFMT RIGHT J(right justfied format) ]

[3: SND SOC DAIFMT LEFT J(left justfied format)]

[4: SND SOC_DAIFMT DSP A(pcm. MSB is available on 2nd BCLK
rising edge after LRC rising edge) ]

[5: SND SOC DAIFMT DSP B(pcm. MSB is available on 1nd BCLK
rising edge after LRC rising edge) ]

signal inversion SHHE S ERE [default value: 3]

[1: SND SOC DAIFMT NB NF(normal bit clock + frame)]
[2: SND_SOC DAIFMT NB IF (normal BCLK + inv FRM)]
[3: SND SOC DAIFMT IB NF(invert BCLK + nor FRM)]
[4: SND SOC DAIFMT IB IF (invert BCLK + FRM)]

over sample rate T SRFER L FE: support 128fs/192fs/256fs/384fs/512fs/768fs
[default value: 512]

sample resolution | SRFEAGFEEEEE: 16bits/20bits/24bits[default value: 16]

word select size ALTEiERE: 16bits/24bits/32bits[default value: 32]

pcm_sync_period PCM J& B 5 1 4%16/32/64/128/256 BCLKs [default value: 64]

msb_1sb first G A IERE [0: msb first; 1: 1sb first][default value: 0]
sign extend WEAY AL [0: zeropending; 1: sign extend] [default value:
A20 F AT K 1 - 14 -
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0]

slot_index

IHA 22 5] [0: the 1st slot — 3: the 4th slot][default value:
0]

slot _width

| %6 [8 bit width / 16 bit width][default value: 16]

frame width

mizE R [0: long frame = 2 BCLK width: 1: short frame = 1 BCLK
width] [default value: 1]

tx_data_mode

Tx FiE L5 [0: 16bit linear PCM; 1: 8bit linear PCM; 2: 8bit
u-law; 3: 8bit a—law][default value: 0]

rx_data mode

Rx FdE L4, [0: 16bit linear PCM; 1: 8bit linear PCM; 2: 8bit
u-law; 3: 8bit a—law][default value: 0]

pcm_belk=xx

pcemBCLK 15 5 #J GPIO i &

pcm_lrclk =xx

pemLRCK 15 5 # GPIO i &

pcm_dout

pcm out [ GPIO it &

pcm_din

pemIN {551 GPIO B &

pcm_mclk =xx

A

pcm_belk=xx

pcmBCLK 15 5 1) GPIO it &

pcem Irelk =xx

pemLRCK {55 1 GPIO Bt &

A20 H ST A A

Copyright © 2013 Allwinner Technology. All Rights Reserved.
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3. BIEL AR R S /TR

7E a20 A 4 NSEAR & IRB), 75108 audiocodec, hdmiaudio, spdif, pem/i2s P
—NHHULI GRS switch. £ a20 1, FEAKFHHEL AN 4.220 FHHHESLFR -

{ Android audio framework j

[ Tiny _alsa j android space
Kernel space
Alsa sound core

audiocodec Kernel space

E&udio_headphone_hardwar{Speaker/earphone/Mic in/phone irg TV out I’?l‘ W %I bt I 3g ]

13 a20 HAHELE

Hardware space

A20 FHMRBIF 5t - 16 -
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.H‘\ )

4. B O#R
TEEAHESEH, audiocodec J& T HAH AHS 73, hdmiaudio, spdif, i2s/pem J& T4
. Hrh audiocodec 1E 3g T ANUE 1/ H SCRFISLL 5 A0 BE AR U5 S & DR RE o i2s T]

PABC & % pem A i2s #230. Hdmiaudio, spdif 37 #F raw data 850, F-HLUAS XS] switch
S android FRAE R EAUS I 1 .

4.1. Audiocodec £z iR

TEARIL AKX B audiocodec ', SZHF ADC %%, DAC #, MRS VHERK . SCFF
VY% & f A\ (micl, mic2, linein, fm), MEEFE ML (phone out, headphone).
4n &l 13.audiocodec & Afig 44 38 3& Fr 7~ »  Audiocodec H [ & A 18 B2 1 9 2 HR PE
13.audiocodec 5 AR F 18 1 3 22 11T

phone
adc in
mic1
mic2
w
S
line in g
wn
f
dac out
hp out

14.audiocodec & AiAgi 4@ &

4.1.1. RESHFFED

R E TR, RO INEIE R EIER, EE A micl FEKE_EATETE A AT LL, 4
H mic2 ARESEI RIS H IIRE, AR A SRR
> rototype:
> static int codec_set_phone_capture(struct snd_kcontrol *kcontrol,
struct snd_ctl_elem_value *ucontrol)

> Arguments:

Kcontrol:mixer 2 il K

Ucontrol: i #a &4z 0
> Returns:

A20 FHMRBIF 5t -17-
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Return 0. 240K B )
> Note:
N ZiE T alsa lib #1 A mixer ctl set value BE4T 1/
1: f#ifi& N17 phone_capture.
0: AMfifE N 1T phone_capture.

phone out
adc in
mic1
mic?2
[72]
o S
line in g
f
dac out
hp out

B 15 RGaair
4.1.2. FHL AT E R E D

mTrEEGAIHDT R, EATEEA 3 %0 LiE#HE, 5 5 & micl | phone
out,mic2-phone-out £l dac-phone out.

phone out
adc in
mic1
mic2
w
S
line in ﬁ g
fn ﬁ
dac out
hp out b
Kl 16 FHL AT R0LIE B 42
A20 FH AT K 1 BH - 18-
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4.1.2.1. codec_set_phoneout

N DAC PHONEOUT E#Ffi7~, Wi DAC 2| phone B, 2 BRECN:

>
>

>

Prototype:

static int codec_set_dacphoneout(struct snd_kcontrol *kcontrol,
struct snd_ctl_elem_value *ucontrol)

Arguments:

Kcontrol:mixer 4 ill#% I

Ucontrol: ##a &4+ 1

Returns:

Return 0.2 % & )

Note:

N JZi# 3T alsa lib H 1) mixer ctl_set value #H47 1 F ;

1: ff§E 1T dacphoneout.

0: A#iFE_1T dacphoneout.

phone out
mic1
mic2
<
o @
line in ﬁ g
fn ﬁ
dac out
hp out _.

K 17 FHL EATHLE R DAC OUT #2111

4.1.2.2. codec_set_phonemic (mic1)

>

1~ B PHONEMIC 8 8% 7, L S22 il micl J##% . 2 1 pREL:

Prototype:

static int codec_set_phonemic(struct snd_kcontrol *kcontrol,
struct snd_ctl_elem_value *ucontrol)

Arguments:

Kcontrol:mixer % il 4% [

Ucontrol: HEfLitE

Returns:

A20 &%

PR BRI % 5 P
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Return 0.4 B K1)
> Note:
N ZiE T alsa lib #1 A mixer ctl set value BE4T 1/
1: f#§E 17 phonemic.
0: AffifE 47 phonemic.

phone out
adc in
mic1
mic?2
[72]
o S
line in g
fn
dac out
hp out

K 18 FHL_ATHEE RS MICT #2110

4.1.2.3. codec_set_headsetmic(mic2)

40~ &l PHONEMICT 3@ #% 755, He S22 JT 18 mic2 3 42 [ bR 2
> Prototype:
> static int codec_set_headsetmic(struct snd_kcontrol *kcontrol,
struct snd_ctl_elem_value *ucontrol)
> Arguments:
Kcontrol:mixer #% il % Il
Ucontrol: ##ai& iz 11
> Returns:
Return 0.2 (X & %Y
> Note:
N JZiE T alsa lib FF ) mixer ctl set value #E47 1 3 ;
1: f#ifE 47 headsetmic.
0: AffigE 17 headsetmic.

A20 FHMRBIF 5t -20 -
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phone out
adc in
mic1
mic?2
[72]
<
w
line in e
(V2]
fn
dac out
hp out

19 FHL_EATHERLE R MIC2 $2 1

4.1.2.4. codec_set_dacphoneout

41~ & PHONEOUT 3@ i it 7w, 42 L1 R % -
> Prototype:
> static int codec_set_phoneout(struct snd_kcontrol *kcontrol,
struct snd_ctl_elem_value *ucontrol)
> Arguments:
Kcontrol:mixer % ffil] % [
Ucontrol: Zda &%+ 11
> Returns:
Return 0.Z40% B i)
> Note:
N JZiE T alsa lib FF ) mixer ctl set value #F47 1 3 ;
1: e 17 phoneout.
0: AMfifE 1T phoneout.

A20 FHMRBIF 5t -21 -
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phone out
adc in
mic1
mic?2
[72]
<
w
line in e
(V2]
fn
dac out
hp out

20 FAHL FAT AL % PHONE OUT 22 1

4.1.3. FHL TATAR AN IE B O

4.1.3.1. codec_set_earpieceout

N LB R R, s line-in i\ BT 8 mixer B HALAIERE, #OBRECN:
> Prototype:
> static int codec_set_earpieceout(struct snd_kcontrol *kcontrol,
struct snd_ctl_elem_value *ucontrol)
> Arguments:
Kcontrol:mixer % il 4% [
Ucontrol: i #a & 44 1
> Returns:
Return 0.Z40% B 2
> Note:
N JZiE 5 alsa lib HF ) mixer ctl set value #F47 1
1: ffife 4T earpiece.
0: AM#iFE_LAT earpiece.

A20 FHMRBIF 5t -22-
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adc in

line in

sngsAs

f

dac out

21 FHL T AT AL %

4.2. Hdmiaudio 3 1A

Hdmiaudio #', 3Z#F raw data Al pcm data 5,
4% Ji channel W& il channels = 4 [JH %, hdmiaudio 24 N ¥ & ik raw data 5. 24
A4 channel 15 & i channels = 2 8% 1 FIB %, hdmiaudio 23 1% B i pcm data 15 .
Hdmiaudio & — M7 S A0SR ), $2 11 SCHF alsa lib W EIbRAERE L, AEIX B ——F12%,

4.3. spdif & O

spdif #1, S #F raw data Fll pcm data #:5,
243 4 channel ¥ & B channels = 4 (5%, spdif 23 AH N 15 B Al raw data #3024 3545
channel ¥ & Ji% channels = 2 (& 1 B, spdif 2% & K pem data B2,
spdif & — NS RSN, #2203 HF alsa lib HAOFRHERE O, ANEEX BL—— 5125,

4.4. 12s O #D

AARS2 2.4.2.2 % 125 [ sysconfig fil & -

4.5. switch £ 1#4iR

Switch % 1 32 #F android FrifE B EAUGI . SCRF 3 Be BN DY B H-AL S S0 I 2
. ANFEHHIA.

A20 FHMRBIF 5t -23-
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5. B &K demo

B AP AN F R A I ) IR B AN H] o 4 application 75 ZAN/MT alsa-lib BE4T 456
B OB, 7F android2.3.4 7, FII)SE small alsa B H %, 17 android4.0 PLjE, KA
tiny alsa N FH FEBEAT M8 O 26 . Fra i D#f S S br s 0. fEIXEA——

HHo R g RSO SR KR,

H—/NESR R R B LD

opening the audio device

set the parameters of the device

receive audio data from the device or deliver audio data to the device
close the device

fE 20 1, WL 4 NSRS, alsa () lib PESCRRARAT — AN FHIKEN . 1557 i)

playback ¥ F A3 5 B A BA K mixer $2 1 HAS FH 75325
demo X H tiny alsa /&£, 7] LM \android4.1\external\tinyalsa H'3K15

5.1. 5/ playback N

/*
* spdif test
* play high rate-1633.c
* (C) Copyright 2010-2016
* reuuimllatech Technology Co., Ltd. <www.reuuimllatech.com>
* huangxin <huangxin@reuuimllatech.com>
*

* some simple description for this code

*

* This program is free software; you can redistribute it and/or

* modify it under the terms of the GNU General Public License as
* published by the Free Software Foundation; either version 2 of

* the License, or (at your option) any later version.
*

*/

#include <include/tinyalsa/asoundlib.h>
#include <stdio.h>

#include <stdlib.h>

#include <stdint.h>

#include <string.h>

A20 F LTI K U
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#define ID RIFF 0x46464952

#define ID_ WAVE 0x45564157
#define ID FMT 0x20746d66
#define ID_DATA 0x61746164

#define FORMAT PCM 1

struct wav_header {
uint32 triff id;
uint32 triff sz;
uint32 triff fmt;
uint32 t fmt id;
uint32 t fmt sz;
uintl6 taudio format;
uintl6_t num_channels;
uint32 t sample rate;
uint32 t byte rate;
uintl6 t block align;
uintl6_t bits per sample;
uint32 tdata id;
uint32 tdata sz;

}s

void play sample(FILE *file, unsigned int device, unsigned int channels,
unsigned int rate, unsigned int bits);

int main(int argc, char **argv)
{
FILE *file;
struct wav_header header;
unsigned int device = 0;

if (argc <2) {
fprintf(stderr, "Usage: %s file.wav [-d device]\n", argv[0]);

return 1;

h

file = fopen(argv[1], "rb");

if (Mile) {
fprintf(stderr, "Unable to open file '%s"\n", argv[1]);
return 1;

A20 F LTI K U
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}

/* parse command line arguments */
argv +=2;
while (*argv) {
if (strcmp(*argv, "-d") == 0) {
argv++t;
device = atoi(*argv);
h
argv++t;

}

fread(&header, sizeof(struct wav_header), 1, file);

if ((header.riff id !=1D RIFF) ||
(header.riff fmt !=1D WAVE) ||
(header.fmt_id !=1ID FMT) ||
(header.audio_format != FORMAT PCM) ||
(header.fmt sz !=16)) {
fprintf(stderr, "Error: '%s' is not a PCM riff/wave file\n", argv[1]);
fclose(file);
return 1;

}

/* install signal handler and begin capturing */

play sample(file, device, header.num_channels, header.sample rate,
header.bits_per sample);

fclose(file);

return O;

}

void play sample(FILE *file, unsigned int device, unsigned int channels,
unsigned int rate, unsigned int bits)
{
struct pcm_config config;
struct pcm *pem0;
char *buffer;
int size;
int num_read;
int dtime = 15;
int loop_time = 0;

A20 FHMRBIF 5t -26 -
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int i=0;

config.channels = channels;
config.rate = rate;
config.period_size = 1024;
config.period count = 4;
if (bits == 32)
config.format = PCM_FORMAT S32 LE;
else if (bits == 16)
config.format = PCM_FORMAT S16 LE;
config.start threshold = 0;
config.stop threshold = 0;
config.silence threshold = 0;

/*0 1s audiocodec, 1 is hdmiaudio, 2 is spdif, 3 is i2s, 4 is pcm™*/
pemO = pem_open(3, device, PCM_OUT, &config);
if (!pcmO || 'pecm_is_ready(pcmO)) {
fprintf(stderr, "Unable to open PCM device %u (%s)\n", device,
pem_get error(pem0));
return;

}

size = pcm_get buffer size(pcmO);
buffer = malloc(size);
if (!buffer) {
fprintf(stderr, "Unable to allocate %d bytes\n", size);
free(buffer);
pem_close(pemO);
return;

}

printf("Playing sample: %u ch, %u hz, %u bit\n", channels, rate, bits);
loop time = dtime*rate/1024;
printf("loop_time:%d\n", loop_time);
do {

num_read = fread(buffer, 1, size, file);

if (num_read > 0) {

if (pcm_write(pemO, buffer, num_read)) {
fprintf(stderr, "Error playing sample\n");
break;

}
if (feof(file)) {

A20 FHMRBIF 5t -27 -
Copyright © 2013 Allwinner Technology. All Rights Reserved.




7 e &N

Allwinner Technology

fseek(file, OL, SEEK SET);
//break;

H

it+;

if(i > loop_time)
break;

} while ((num_read > 0));

free(buffer);
pem_close(pemO);

}
5.2. 5/M¥ capture M A

/* tinycap.c
ke

** Copyright 2011, The Android Open Source Project

kK

** Redistribution and use in source and binary forms, with or without
** modification, are permitted provided that the following conditions are met:

ok * Redistributions of source code must retain the above copyright

ok notice, this list of conditions and the following disclaimer.

ok * Redistributions in binary form must reproduce the above copyright

ok notice, this list of conditions and the following disclaimer in the

ok documentation and/or other materials provided with the distribution.

ok * Neither the name of The Android Open Source Project nor the names of
ok its contributors may be used to endorse or promote products derived

ok from this software without specific prior written permission.

sk

*/

#include <include/tinyalsa/asoundlib.h>
#include <stdio.h>

#include <stdlib.h>

#include <stdint.h>

#include <signal.h>

#define ID RIFF 0x46464952

#define ID_ WAVE 0x45564157
#define ID FMT 0x20746d66
#define ID_DATA 0x61746164

A20 FHMRBIF 5t -28 -
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#define FORMAT PCM 1

struct wav_header {
uint32 triff id;
uint32 triff sz;
uint32 triff fmt;
uint32 t fmt id;
uint32 t fmt sz;
uintl6 taudio format;
uintl6_t num_channels;
uint32 t sample rate;
uint32 t byte rate;
uintl6 t block align;
uintl6_t bits per sample;
uint32 tdata id;
uint32 tdata sz;

}s

int capturing = 1;
static char filename[64] = "recordl.wav";

unsigned int capture sample(FILE *file, unsigned int device,
unsigned int channels, unsigned int rate,
unsigned int bits);

void sigint_handler(int sig)
{
capturing = 0;

}

int main(int argc, char **argv)
{
FILE *file;
struct mixer *mixer;
struct wav_header header;
unsigned int device = 0;
unsigned int channels = 2;
unsigned int rate = 44100;
unsigned int bits = 16;
unsigned int frames;

A20 F LTI K U
Copyright © 2013 Allwinner Technology. All Rights Reserved.



x4

W E & F T
\ Allwinner Technology

rate = atoi(argv[1]);
channels = atoi(argv[2]);

if (argc <2) {
fprintf(stderr, "Usage: %s file.wav [-d device] [-c channels] "
"[-r rate] [-b bits]\n", argv[0]);
return 1;

}

file = fopen(filename, "wb");

if (Mile) {
fprintf(stderr, "Unable to create file '%s"n", argv[1]);
return 1;

}

/* parse command line arguments */
argv +=2;
while (*argv) {
if (strcmp(*argv, "-d") == 0) {
argv++t;
device = atoi(*argv);
} else if (strcmp(*argv, "-c") ==0) {
argv++t;
channels = atoi(*argv);
} else if (strcmp(*argv, "-1") == 0) {
argv+t;
rate = atoi(*argv);
} else if (strcmp(*argv, "-b") == 0) {
argv++;
bits = atoi(*argv);
h
argv++;

}

header.riff id =I1D_ RIFF;

header.riff sz = 0;

header.riff fmt=1D WAVE;
header.fmt 1d =ID FMT;
header.fmt sz = 16;

header.audio format = FORMAT PCM;
header.num_channels = channels;
header.sample rate = rate;

A20 F LTI K U
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header.byte rate = (header.bits per sample / 8) * channels * rate;
header.block align = channels * (header.bits per sample / 8);
header.bits_per sample = bits;

header.data id =ID DATA;

/* leave enough room for header */
fseek(file, sizeof(struct wav_header), SEEK SET);

mixer = mixer _open(0);

if (!mixer) {
fprintf(stderr, "Failed to open mixer\n");
return EXIT FAILURE;

h

/* install signal handler and begin capturing */

signal(SIGINT, sigint_handler);

frames = capture sample(file, device, header.num_channels,

header.sample rate, header.bits per sample);
printf("Captured %d frames\n", frames);

/* write header now all information is known */
header.data_sz = frames * header.block align;
fseek(file, 0, SEEK SET);

fwrite(&header, sizeof(struct wav_header), 1, file);
mixer_close(mixer);

fclose(file);

return O;

}

unsigned int capture sample(FILE *file, unsigned int device,
unsigned int channels, unsigned int rate,
unsigned int bits)

struct pcm_config config;
struct pcm *pcm;

char *buffer;

unsigned int size;

unsigned int bytes_read = 0;
int dtime = 1;

int loop = 0;

config.channels = channels;

A20 F LTI K U
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config.rate = rate;
config.period_size = 1024;
config.period count = 4;
if (bits == 32)
config.format = PCM_FORMAT S32 LE;
else if (bits == 16)
config.format = PCM_FORMAT S16 LE;
config.start threshold = 0;
config.stop threshold = 0;
config.silence threshold = 0;

pem = pcem_open(0, device, PCM_IN, &config);
if (!pcm || 'pem_is_ready(pcm)) {
fprintf(stderr, "Unable to open PCM device (%s)\n",
pcm_get error(pcm));
return O;

}

size = pcm_get buffer size(pcm);
buffer = malloc(size);
if (!buffer) {
fprintf(stderr, "Unable to allocate %d bytes\n", size);
free(buffer);
pem_close(pem);
return O;

}

printf("Capturing sample: %u ch, %u hz, %u bit\n", channels, rate, bits);

dtime = 12*60*60;
loop = dtime*rate/1024;
printf("loop:%d\n", loop);
for(loop;loop > 0;loop--)
{
int ret = 0;
/lprintf("hello,size:%d\n",size);
ret = pcm_read(pcm, buffer, size);
if (fwrite(buffer, 1, size, file) != size) {
fprintf(stderr,"Error capturing sample\n");
break;

}
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bytes read += size;

}

free(buffer);

pem_close(pem);

return bytes read / ((bits / 8) * channels);
h

5.3. Mixer £ O Hf#
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6. Declaration

This(A20 & 4 B F- &2 i B ) is the original work and copyrighted property of Allwinner
Technology (“Allwinner”). Reproduction in whole or in part must obtain the written approval
of Allwinner and give clear acknowledgement to the copyright owner.

The information furnished by Allwinner is believed to be accurate and reliable. Allwinner
reserves the right to make changes in circuit design and/or specifications at any time without
notice. Allwinner does not assume any responsibility and liability for its use. Nor for any
infringements of patents or other rights of the third parties which may result from its use. No
license is granted by implication or otherwise under any patent or patent rights of Allwinner.
This datasheet neither states nor implies warranty of any kind, including fitness for any
particular application.
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