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A AUDIO KODEK API - REFERENCNI
MANUAL

Knihovna pro praci s audio kodekem TLV320AIC3101 je napsana tak, aby byla
platformé& nezévisld. Toho je dosazeno vyuzitim nékolika tfid, poskytujicich jednotné
rozhrani k hardwaru. Jsou to tfidy pin t, i2c_tai2s t.

A.l Pin

Ttfida pin_t umoznuje nezavislé ovladani jednotlivych pinii mikroprocesoru. Musi na ni
byt definovany nasledujici datové typy:
e enum peripheral select { PA, PB };
A nasledujici metody:
e void make peripheral (const peripheral select& peripheral)
Nastavi, ktera z periferii mikroprocesoru je k pinu pfipojena. Vyuzivad i2c t a
i2s t.
e void make low()
Nastavi pin_jako vystupni s hodnotou log. 0.

e void set low()
Nastavi na pinu log. 0.

e void set _high()
Nastavi na pinu log. 1.

A2 TIC

Komunikace s audio kodekem probih4 pres I°C linku. Tu zapouzdfuje t¥ida i2c_t, na
které musi byt definovany nasledujici metody:

e Dbool write(const uint8 t& dev_addr, const uint8 t& reg addr,
const uint8 t& data)

e Dbool write(const uint8 t& dev_addr, const uint8 t& reg addr,
const uintlé_ t& data)

ZapiSe data do registru.
Parametry:

o dev_addr — fyzicka adresa zafizeni na sbérnici

O reg_addr — adresa registru, do kterého se mé zapsat

o data — data, kterd se maji do registru zapsat
Navratova hodnota: true pokud funkce uspéla, jinak false.

e 1int read(const uint8 t& dev_addr, const uint8 t& reg addr, const
uint8 t&)

e int read(const uint8 t& dev_addr, const uint8 t& reg addr, const
uintle t&)

Precte data z registru.
Parametry:
o dev_addr — fyzicka adresa zafizeni na sbérnici
O reg_ addr — adresa registru, ze kterého se ma ¢ist



o Prazdny parametr, slouzici pouze pro urceni velikosti ¢tenych dat
Navratova hodnota: Prectena hodnota pokud funkce uspéla, jinak -1.

Vzhledem k tomu, Ze komunikace po I’C sbérnici se nemusi vzdy podafit, je
vhodné, aby funkce méli interni timeout a nedochazelo k zamrzani aplikace.

A3 IS

Ttida i2s_t zajiStuje rozhrani pro pfenos digitdlniho audio signalu mezi kodekem a
mikroprocesorem. Musi na ni byt definovany nasledujici metody:

e Dbool empty ()
Vrati true, pokud nejsou k dispozici nova data z kodeku, jinak false.

e uint32 t read()
Vrati naposled piijata data z kodeku.

e void write(const uint32 t& data)

ZapiSe data do kodeku.

A4 Audio kodek

Audio kodek je reprezentovan tiidou audio codec t. Na ni jsou definované nasledujici

datové typy:

e enum sample rate t
o F48kHz =0
o F32kHz =1
o F24kHz = 2
o F19200Hz = 3
o Fle6kHz = 4
o Fl1l2kHz = 6
o Fl0667Hz = 7
o F9600HZ = 8
o F8kHz = 10
o F96kHz =16 + O
o F64kHz =16 + 1
o F38400Hz = 16 + 3

Nastaveni vzorkovaci frekvence pievodnikil (pouze pokud fsq.r) je 48 kHz).
e enum mic bias t
o MICBIAS DISABLED
o MICBIAS 2V
o MICBIAS 2V5
o MICBIAS AVDD

Il
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e enum stereo output config t
o SINGE_ENDED = 0

o PSEUDO DIFF = 1
o FULLY DIFF = 2

e enum fsref t
o FSref48kHz =0

O FSref44 1kHz = 1

e enum audio interface mode t
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o I2S =0
o DSP =1
o LEFT JUSTIFIED = 2
o RIGHT JUSTIFIED = 3

enum audio interface word length t

o WI16BITS = 0
o W20BITS =1
o W24BITS = 2
o W32BITS = 3

U vétSiny metod jejich ndzev, pfipadné jména a typy parametrl, dostatecné

popisuji jejich funkce. Proto je zde, aZ na vyjimky, uveden pouze seznam metod.

Nastavovaci metody vraci true, pokud uspéji, v opaéném piipadé false (viz A.2

12C). Vy¢itajici metody vraci hodnoty ve stejném rozsahu, jako korespondujici

nastavovaci metody. Vyjimkou je, pouze pokud selzou. V tom piipad¢ vraci -1.

Definované metody:

audio_codec t (i2c_t &contorl interface, i2s t data_ interface,
pin t rst pin)

Konstruktor.

bool init (const sample rate t& sample rate = F48kHz, const
fsref t f& fsref = FSref48kHz, const
audio_interface word length t& word len = W16BITS, const
clock t::clk in source t& clock in = clock t::MCLK,

const bool& bclk master = true,

const bool& wclk master = true,

const uint8 t& pll J = 8,

const uintlé t& pll D = 1920,

const uint8 t& pll R 1,

const uint8 t& pll P 1,

const high power output stage t::common mode voltage t&
common mode voltage = high power output stage t::CMV_1V65,
const bool& left analog mic = true,

const bool& right analog mic = true)

bool set sample rate (const sample rate t& sample rate)
int get sample rate ()

bool set FSref (const fsref t& fsref)

int get FSref ()

bool enable 3D effect (const bool& enable = true)
bool disable 3D effect ()

int is 3D effect enabled ()

bool set mic bias (const mic_bias_ t& mic_bias)
int get mic bias ()

int is_headset detected ()

int was_headset status changed ()

bool mute while resync (const bool& en = true)
bool dont mute while resync ()

int is muted while resync ()

bool set capless driver ()

bool set ac coupled driver ()

II



e int is ac coupled driver ()

e Dbool set stereo output configuration (const
stereo output config t& config)

e int get stereo output configuration ()

e Dbool use analog microphone (const bool& left = true, const bool&

right = true)

e Dbool use digital microphone (const bool &left = true, const
bool& right = true)

e int is_left microphone_analog ()

e int is right microphone analog ()

e Dbool enable i2c error detection (const bool& en = true)

e Dbool disable i2c_error detection ()

e int is i2c_error detection enabled ()

e int i2c_error occured ()

e bool set audio interface mode (const audio interface mode t&
mode) a - B a B a

e int get audio interface mode ()

e Dbool set audio interface word length (const
audio_interface word length t& mode)

e int get audio interface word length ()
e Dbool software reset ()

e void shutdown ()

e void print settings ()

e int read ADC flags ()

e i2s t& data_interface ()

e Dbool empty () const
Viz A3 128

e uint32 t read () const
Viz A3 12S

e void write (const uint32 t& data)
Viz A3 128

Kromé téchto metod jsou definovany nasledujici objekty:

e clock
Nastaveni hodin kodeku.

o enum clk in source t

= MCLK =0
= GPIO2 =1
= BCLK = 2

o enum clk in selectin t
= PLLDIV _OUT = O

= CLKDIV_OUT = 1

o0 bool set clk div source(const clk in source t& source)

o int get clk div_ source()

o bool set clk pll source(const clk in source t& source)

o int get clk pll source()

o bool set codec clock source(const clk in selectin té&
source)

o 1int get codec clock source ()

o bool enable pll(const bool& en = true)

o bool disable pll()

o int is pll enabled()

o bool set div Q(const uint8 t& value)



o int get div _Q()
o bool set pll P(const uint8 t& value)
o 1int get pll P()
o bool set pll R(uint8 t wvalue)
o 1int get pll R()
o bool set pll J(const uint8_ t& value)
o bool set pll D(const uintlé_t& value)
o int get pll D()
o bool set pll(const uint8 t& J, const uintlé t& D, const
uint8 t& R, const uint8 t& P, const bool& enable = true)
o bool set bclk slave mode ()
o bool set bclk master mode ()
o int is bclk master()
o bool set wclk slave mode ()
o bool set wclk master mode ()
o 1int is_wclk master()
o Dbool enable 3 state dout (const bool& en = true)
o bool disable 3 state dout()
o 1int is 3 state dout enabled()
o bool enable continuous clock output (const bool& en =
o Dbool disable continuous clock output ()
o int is continuous_clock output enabled()
o bool enable 256 clock transfer mode (const bool& en =
o bool disable 256 clock transfer mode ()
o 1int is 256 clock transfer mode enabled()
o bool set data offset (const uint8 t& value)
o int get data offset()
left adc
right adc
Nastaveni AD prevodnikd.
o enum high pass filter settings t
* DISABLED = 0
= HPFO0O045FS = 1
= HPFO0125FS = 2
= HPFO25FS = 3
Nastaveni filtru typu horni propust. Moznosti jsou: vypnuto,
0,0045 % f(re, 0,0125 X fsgep a 0,025 X fyrep.
o volume_ t —viz A.5 Ovladani hlasitosti
o bool power on(const bool& on = true)
o bool power off()
o int is powered()
o 1int was_overflow()
o Dbool enable resync(const bool& en = true)
o bool disable resync()
o 1nt is resync enabled()
o0 bool use high pass filter default coeffs()
o bool use high pass filter programmable coeffs()
o 1int using high pass filter default coeffs()
o bool set high pass filter (const
high pass filter settings t& settings)
o int get high pass filter settings()
o bool use programmable filters(const bool& use = true)
o 1int using programmable filters()

true)

true)



line2 L to left adc
line2 R to_left adc
line2 L to right adc

line2 R to_right adc

Nastaveni propojeni mezi vstupy a AD pievodniky.

@)

O 0O

@)

bool set volume (const uint8 t& value)
Hodnoty v rozsahu 0 + 8. Vysledné zesileni:

A =—-1,5 Xvalue [dB] (1)
Je-1i zadana vétsi hodnota, je vstup odpojen.

int get volume ()

bool mute (const bool& mute = true)
bool unmute ()

int is muted()

linel LP_to_left_adc
linel RP_to left adc
linel RP_to_right_adc
linel LP_to_right_adc

Nastaveni propojeni mezi diferencidlnimi vstupy a AD pievodniky. Disponuji

stejnym nastavenim hlasitosti, jako ostatni vstupy (viz ptedchozi bod). Navic

obsahuji nasledujici metody:

@)

bool set single ended()

o bool set differential()
o int is differential()
left agc
right agc

Nastaveni automatické kontroly hlasitosti.

@)

@)

@)

enum target level t
* A5 5dB = 0

= AB8dB =1
= Al0dB = 2
= Al2dB = 3
= Al4dB = 4
= Al7dB =5
= A20dB = 6
= A24dB = 7
enum attack time t
= At8ms = 0
"= Atllms = 1
= Atlé6ms = 2
= At20ms = 3
enum new attack time t
= NAt7ms = 0
"= NAt8ms = 1
"= NAtlOms = 2
"= NAtllms = 3
enum decay time t
= Dtl0Oms = 0
= Dt200ms = 1
= Dt400ms = 2

VI



O 0O O0OO0OO0OOO0OO0OOO0OOoODOo

O O0OO0OO0OO0OO0OO0OO0OO0DO0

OO0 O0OO0OO0OO0Oo

O 0O O0OO0OO0OO0Oo

O

. Dt500ms = 3

enum new decay time t
= NDt50ms = 0

= NDtl50ms = 1
"= NDt250ms 2
"= NDt350ms 3
enum noise gate hysteresis t

= HI1dB =0
= H2dB =1
= H3dB = 2
= DISABLED = 3

bool enable(const bool& en = true)

bool disable ()

int is_enabled()

bool set_target_ level (const target_ level t& level)
int get target level ()

bool set attack time (const attack time t& time)

int get attack time()

bool set decay time(const decay time t& time)

int get decay time()

bool set max gain(const uint8 t& gain)

int get max gain()

bool set noise gate hysteresis(const

noise gate hysteresis t& hysteresis)

int get noise gate hysteresis()

bool set noise gate threshold(const uint8 t& threshold)
int get noise gate threshold()

bool enable clip stepping(const bool& en = true)

bool disable clip stepping/()

int is clip stepping enabled()

int get applied gain()

bool set noise detection debounce (const uint8 t& debounce)
int get noise detection debounce ()

bool set signal detection debounce (const uint8 t&
debounce)

int get signal detection debounce ()

bool use new attack time ()

bool use attack time()

int using new attack time()

bool set new attack time(const new attack time t& time)
int get new attack time()

bool set new attack time multiplication(const uint8 t&
time)

int get new attack time multiplication()

bool use new decay_ time()

bool use decay time()

int using new decay time()

bool set new decay time(const new decay time t& time)
int get new decay time()

bool set new decay time multiplication(const uint8 té&
time)

int get new decay time multiplication()

VI



e Jleft dac
right dac

Nastaveni DA ptfevodnikil

@)

O 0O O0OO0OO0OO0OO0OO0OO0OO0OO OO0

O O O0OO0OO0OO0OO0OO0Oo

@)

enum channel selection t
= MUTE =

* THIS CHANNEL
* SECOND_ CHANNEL
= MONO MIX

enum output path t
= MIX INPUT

LINE INPUT
HIGH POWER INPUT = 2

enum master volume t

I n
w N BB O

= INDEPENDENT = 0

= RIGHT =1

= LEFT = 2
enum quescent current t

= DEFAULT = 0

= PLUS 50 =1

= PLUS 100

3

volume t —viz A.5 Ovladani hlasitosti

bool set channel (const channel selection t& channel)
int get channel ()

bool power on(const bool& on = true)

bool power off ()

int is_powered ()

int was_overflow ()

bool set output path(const output path t& path)

int get output path()

bool set master volume (const master volume t& master)
int get master volume ()

bool set quescent current (const quescent current t&
increase)

int get quescent current ()

bool enable digital effects filter(const bool& en = true)
bool disable digital effects filter()

int is digital effects filter enabled()

bool enable deemphasis filter (const bool& en = true)
bool disable deemphasis filter()

int is deemphasis filter enabled()

bool enable resync(const bool& en = true)

bool disable resync()

int is_ resync_enabled()

e Jline out L
line out R

Nastaveni signalovych vystupd.

@)

OO0 O0OO0OO0OO0OO0Oo

bool set volume (const uint8 t& value)
* value - hodnota v rozsahu 0 +9 dB.

int get volume ()

bool mute (const bool& mute = true)

bool unmute ()

int is muted()

int are gains applied()

bool power on(const bool& value = true)
bool power off ()

int is_ powered()

VIII



o Nasledujici objekty jsou typu volume t (viz A.5 Ovladéani hlasitosti).
Ovladaji amplitudu pfivedené¢ho z daného bloku na vystup.

" pga L

= dac_ Ll

" pga R

= dac_R1
e hplout
hprout

Nastaveni silovych vystupll. Obsahuji stejnd nastaveni jako signalové vystupy.
Navic obsahuji nasledujici datové typy a metody:

o enum common mode voltage t

= CMV_1V35 = 0

- CMV_1V5 1

. CMV_1Ve65 2

= CMV_1V8 3
o enum soft stepping t

= ONE FS 0
TWO_FS 1
DISABLED 2
bool set _high impedance ()

bool set weak drive()
int is _high impedance()

O O O O

bool enable short circuit protection(const bool& en =
true)

bool disable short circuit protection()

int is_short circuit protection enabled()

bool set short circuit shutdown ()

bool set short circuit current limit ()

int is_short circuit shutdown ()

int is_short circuit detected()

int was_short circuit detected()

O 0O O 0O 0O O O o

bool set common mode voltage (const common mode voltage t&
voltage)

O

int get common mode voltage ()

e}

bool set volume soft stepping(const soft stepping té&
soft stepping)

int get volume soft stepping()

bool set AVDD_ as_weak_driver()

bool set bandgap as_weak driver()

int is AVDD weak driver()

bool set power on delay(const uint8 t& delay)

int get power on delay()

O O O 0O O O O

bool set driver ramp up step time(const uint8 t& value)
o 1nt get driver ramp up step time()
e hplcom
Nastaveni levého komplementarniho silového vystupu. Obsahuje stejné
nastaveni jako silové vystupy a navic nésledujici:
©o enum mode_t

= DIFF_HPLOUT = 0
= VCM =1
® SINGLE ENDED = 2
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o bool set mode(const mode t& mode)
o 1int get mode ()

e hprcom
Nastaveni pravého komplementarniho silového vystupu. Obsahuje stejna

nastaveni jako silové vystupy a navic nésledujici:
o enum mode_t

= DIFF_HPROUT
= VCM =
= SINGLE_ ENDED =
= DIFF_HPLCOM =
= HPLCOM_FEEDBACK =
o bool set mode (const mode t& mode)

B> W NP o

o 1int get mode ()
e line2 RP
linel RM
linel RP
line2 LP
linel LM
linel LP
Nastaveni piimého analogového propojeni kdyz je kodek v Gisporném rezimu.
o bool enable(const bool& en = true)
o Dbool disable()
o int is_enabled()
e filters
Sdruzuje nastaveni koeficienti digitadlnich filtrd. Kazdy filtr se sklada

z koeficientt Citatele N a koeficientii jmenovatele D. Koeficienty jsou pfistupné

pies metody filtra:
coeff t& N(const uint8 t& index)
o coeff t& D(const uint8 t& index)
Vraceny objekt typu coeff t md nésledujici metody, pomoci kterych se
da s hodnotou daného koeficientu manipulovat:
o bool set(const intl6 t& value)
o 1int get()
Jsou definovany nasledujici filtry:

o left effects
right effects

Koeficienty NO, N1, N2, N3, N4, N5, D1, D2, D4, D5
o left de emphasis

right de emphasis

Koeficienty NO, N1, D1

o 1left high pass

right high pass

Koeficienty NO, N1, D1
Priklad pouziti:
audio_codec.filters.left effects.N(0).set(1234);
Zapis do neexistujictho koeficientu neméd zadny efekt a je vzdy uspeSny
(navratova hodnota je true). Cteni neexistujictho koeficientu vrati hodnotu o.
Selze-1i funkce pro Cteni, je vracena hodnota 32768.



attenuation 3D

objekt typu coeff t, na kterém jsou definovany nasledujici metody:

o bool set(const intl6 t& value)
o 1int get ()

Selze-li funkce pro ¢teni, je vracena hodnota 32768.
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AS

Ovladani hlasitosti

Vsechny objekty typu volume t, slouzZici k ovladani hlasitosti, maji nasledujici metody:

e bool set volume (const uint8 t& value) - viz ndsledujici tabulka
e int get volume ()

e Dbool mute(const bool& mute = true)

e Dbool unmute ()

e int is muted()

value | Gain value | Gain value | Gain value | Gain

[dB] [dB] [dB] [dB]

0 0,0 30 -15,0 60 -30,1 90 -45,3
1 -0,5 31 -15,5 61 -30,6 91 -45,8
2 -1,0 32 -16,0 62 -31,1 92 -46,2
3 -1,5 33 -16,5 63 -31,6 93 -46,7
4 -2,0 34 -17,0 64 -32,1 94 -47,4
5 -2,5 35 -17,5 65 -32,6 95 -47,9
6 -3,0 36 -18,0 66 -33,1 96 -48,2
7 -3,5 37 -18,6 67 -33,6 97 -48,7
8 -4,0 38 -19,1 68 -34,1 98 -49,3
9 -4,5 39 -19,6 69 -34,6 99 -50,0
10 -5,0 40 -20,1 70 -35,1 100 -50,3
11 -5,5 41 -20,6 71 -35,7 101 -51,0
12 -6,0 42 -21,1 72 -36,1 102 -51,4
13 -6,5 43 -21,6 73 -36,7 103 -51,8
14 -7,0 44 -22,1 74 -37,1 104 -52,2
15 -7,5 45 -22,6 75 -37,7 105 -52,7
16 -8,0 46 -23,1 76 -38,2 106 -53,7
17 -8,5 47 -23,6 77 -38,7 107 -54,2
18 -9,0 48 -24,1 78 -39,2 108 -55,3
19 -9,5 49 -24,6 79 -39,7 109 -56,7
20 -10,0 50 -25,1 80 -40,2 110 -58,3
21 -10,5 51 -25,6 81 -40,7 111 -60,2
22 -11,0 52 -26,1 82 -41,2 112 -62,7
23 -11,5 53 -26,6 83 -41,7 113 -64,3
24 -12,0 54 -27,1 84 -42,2 114 -66,2
25 -12,5 55 -27,6 85 -42,7 115 -68,7
26 -13,0 56 -28,1 86 -43,2 116 -72,2
27 -13,5 57 -28,6 87 -43,8 117 -78,3
28 -14,0 58 -29,1 88 -44,3 118 -
29 145| 59 296| 89 48| 127 Mute

Tabulka zavislost skute¢ného zesileni na nastavené hodnoté
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B SCHEMA ZAPOJENI
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C SEZNAM SOUCASTEK

Rezistory
Hodnota | Pouzdro Pocet | Oznaceni soucastek
OR | SMD 0603 R33, RCL1
IR | SMD 0603 R32
39R | SMD 0603 2 | R2,R3
1k | SMD 0603 18 | R4, R5,R8, R9, R12, R13, R14, R15, R16, R17,
R18, R19, R20, R21, R22, R25, R26, R31
4k7 | SMD 0603 2 | R6,R7
6k8 | SMD 0603 1 |R1
10k | SMD 0603 1 | R10,R11
15k | SMD 0603 1 |R23
22k | SMD 0603 1 | R24
100k | SMD 0603 4 | R27,R28, R29, R30
Kondenzatory
C U Dielektrikum | Pouzdro Pocet | Oznaceni soucastek
[F1 | [VI
10p | 50 CO0G (NPO) SMD 0603 1[Cl1
18p | 50 CO0G (NPO) SMD 0603 21C2,C3
10n | 50 X7R SMD 0603 3 |Cl11, C25,C51
100n | 25 X7R SMD 0603 41 C4,C5,C6,C9
100n | 10 X7R SMD 0306 22 | C12, C13, C14, C15, C17, C19,
C21, C24, C28, C29, C30, C31,
C32, C33, C34, C35, C39, C40,
C42, C45, C48, C50
lu 25 X5R SMD 0603 5| C38, C41, C43, C46, C47
2u2 | 16 X5R SMD 0603 4 1 C23, C26,C49, C52
4u7 | 16 X5R SMD 0603 6 | Cl6, C18, C20, C22, C36, C37
10u |10 X5R SMD 0603 3| C10,C27,C44
100u | 6,3 Tantal SMD 1206 21C7,C8
Diody
Typ Pouzdro Pocet | Oznaceni soucastek
LED zelena SMD 0603 2 | LED1, PWRLED
LED Zluta SMD 0603 1 | LED2
LED cervena SMD 0603 1 | LED3
Shottky PMEG2010ER | SOD123FL 2 | D1, D2
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Konektory

Typ Pocet | Oznaceni soucastek

Jack 3,5 mm F 4pin DPS 1 | AUDIO

USB-MICRO-B-BOTTOM 1| X1

PINHD-1X1 1 | RFSHDN

PINHD-1X2 3 | BOOT, JTAG_SEL, RESET

PINHD-1X2/90 2 | REPRO, BAT

PINHD-1X4 1 | UART D

PINHD-1X7 1 | USART

PINHD-1X7 1| 12C

PINHD-2X5 1 | JTAG

PINHD-2X6 1| SPI

PINHD-2X8 2 | GPIO, PWR

Ostatni soucastky

Typ Oznaceni Pouzdro Pocet | Oznaceni

soucastek

civka 10 uH 200 mA SMD 0805 1| L1

krystal 12 MHz 5%3,2 mm 1] Q1

mikrofon WM-62-PC démm 1 | MIC

stabilizator TPS73033DBV SOT23-DBV 2 | IC1, IC2

pamét FRAM | FM25CL64B-G SO08 1103

Audio kodek | TLV320AIC3101 QFN32 1] U2

RF modul RFM22-868-S1/2 RFM22-XXX-S2 1 | RF

mikroprocesor | ATSAM3U2CA-AU | QFP50P1600X1600X 1| Ul
160-100N
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Elektronicka verze tohoto textu ve formatu pdf a docx

Navrh DPS v progrmu Eagle 6.4 (soubory sch a brd)

Zdrojové texty programu pro mikroprocesor vV jazyce C/C++, vcetné
projektového soubory Atmel Studia 6.2 a nezbytnych skripth v jazyce
Python 2.7
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QtCreatoru

Program Lorris (MS Windows)
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