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Jz4740 Embedded CODEC

AAEFE 32 [ ALFEEE 324740 355 CODEC M F 7 A E i, 3% 1) &4 F e
CODEC [#Jih1k: 2) Wk POP &I LRI ARIA Jrid: 3) e 2 Adb a5 (b (K AR BE ;4D % &
s b)) FHE MM E; 6) ELEREII nute (sample 0) #Eid Sms B A3,

1. R _LHEVIHL

7E JzA740 N8 CODEC TAERT, N AHIEa4r GPIO FI¥E'E AIC A FAE2L M, SR,

void codec_init(void)
{

I* ¥4tk AIC Fil CODEC g T.4E*/
__i2s_internal_codec();
__i2s_as_slave();

__i2s_select_i2s();
__aic_select_i2s();
REG_ICDC_CDCCR1 = 0x001b2303;
mdelay(1);

REG_ICDC_CDCCR1 = 0x001b2302;

2. WHFk POP &

{ECODECHT FFAIZC AT, HPVOL 1 it s AR Ak K ISy 2 7 AEPOP 7 o Jit )b i) DAL 3k Y A 7 ¥ B POP 5«
D3R AR s 2) B AL BE o SX P D 73 2 A B R, B0 A BN B 8ORS 55 H R 0 — SE G I CRRR2. 4ms),
TERR IR RN 25 A AT B AL B, LRI A IR b B vk DU 5 B 1 0 S SMOS 5 AT —ANGPTO
PRI, G A R AR L o, iy L 22 BRPOP LA IS

K J7ik—, ZEFT FFCODECHT 4 %J CODEC HPOUTAL HL, FEXJVREFFE HY, 2 J5 BB 2 1400ms i) 1F 5% 3% , sample
MOxTEEEEARAL E]0x0, HEHPOUT K HE s ANOVFH 21, 5V, X6 W N T R %

void open_codec_methodl1(void)

REG_ICDC_CDCCR1 = 0x001b2303;
mdelay(1);
REG_ICDC_CDCCR1 = 0x001b2302;
mdelay(2);
REG_ICDC_CDCCR1 = 0x03000100;
mdelay(500);
mdelay(500);
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mdelay(500);
mdelay(500);

__aic_play_lastsample();
reg_val = REG_ICDC_CDCCRZ2;
reg_val = reg_val & OxfffffOf0;
reg_val = reg_val | 0x00000803;
REG_ICDC_CDCCR2 =reg_val;
__i2s_set_oss_sample_size(18);
__aic_enable_mono2stereo();

REG_AIC_DR = Ox1ffff;
REG_AIC_DR = Ox1ffff;
REG_AIC_DR = Ox1ffff;
REG_AIC_DR = Ox1ffff;
REG_AIC_DR = Ox1ffff;
REG_AIC_DR = Ox1ffff;
REG_AIC_DR = Ox1ffff;
REG_AIC_DR = Ox1ffff;

REG_AIC_DR = Ox1ffff;
REG_AIC_DR = Ox1ffff;
REG_AIC_DR = Ox1ffff;
REG_AIC_DR = Ox1ffff;

__aic_enable_replay();
__i2s_enable();

/*11l must wait for 2 ms to reduce pop */
mdelay(2);
sample = Ox1ffff;
REG_ICDC_CDCCR1 = 0x03000000;
/Istal = jiffies;
for (cnt = 0; cnt < sample_count; cnt++) {
while(1) {
tx_con = (REG_AIC_SR & 0x00003f00) >> 8;
if (tx_con <32){
REG_AIC_DR = (signed long)sample_arr[cnt];
break;

tx_con = (REG_AIC_SR & 0x00003f00) >> 8;
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while(tx_con > 0) {
tx_con = (REG_AIC_SR & 0x00003f00) >> 8;

REG_AIC_DR = 0x0;
REG_AIC_DR = 0x0;
REG_AIC_DR = 0x0;
REG_AIC_DR = 0x0;
REG_AIC_DR = 0x0;
REG_AIC_DR = 0x0;

tx_con = (REG_AIC_SR & 0x00003f00) >> 8;
while(tx_con > 0) {
tx_con = (REG_AIC_SR & 0x00003f00) >> 8;

__aic_disable_mono2stereo();
__i2s_set_oss_sample_size(16);

REG_AIC_DR = 0x1;
REG_AIC_DR = 0x1;
REG_AIC_DR = 0x1;
REG_AIC_DR = 0x1;
REG_AIC_DR = 0x1;
REG_AIC_DR = 0x1;
tx_con = (REG_AIC_SR & 0x00003f00) >> 8;
while (tx_con > 0) {
tx_con = (REG_AIC_SR & 0x00003f00) >> 8;
}
REG_ICDC_CDCCR1 = 0x03002000;
REG_AIC_DR = 0x1;

KM J5ik—, FE5CH] CODEC BB L) 400ms ¥ 1E 543, sample M 0x0 A84L 3] Ox 1T, 4% HPOUT [¥)H
H M 1. 5V [&2] OV, ST i R

void close_codec_method1(void)
{

REG_AIC_DR = 0x0;
REG_AIC_DR = 0x0;
REG_AIC_DR = 0x0;
REG_AIC_DR = 0x0;

tx_con = (REG_AIC_SR & 0x00003f00) >> 8;
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while(tx_con > 0) {
tx_con = (REG_AIC_SR & 0x00003f00) >> 8;
}
__aic_play_lastsample();
reg_val = REG_ICDC_CDCCRZ2;
reg_val = reg_val & OxfffffOf0;
reg_val = reg_val | 0x00000803;
REG_ICDC_CDCCR2 =reg_val;

__i2s_set_oss_sample_size(18);
__aic_enable_mono2stereo();
REG_AIC_DR = 0x0;
REG_AIC_DR = 0x0;

sample = 0x0;
REG_ICDC_CDCCR1 = 0x03000000;

For (cnt = (sample_count-1) ; cnt >= 0; cnt--) {
while(1) {
tx_con = (REG_AIC_SR & 0x00003f00) >> 8;
if (tx_con <32){
REG_AIC_DR = (signed long)sample_arr[cnt];
break;

tx_con = (REG_AIC_SR & 0x00003f00) >> 8;
while(tx_con > 0) {
tx_con = (REG_AIC_SR & 0x00003f00) >> 8;

REG_AIC_DR = OxAiffff;
REG_AIC_DR = OxAiffff;
__i2s_disable_replay();
__i2s_disable();
REG_ICDC_CDCCR1 = 0x001b2303;
mdelay(1);

REG_ICDC_CDCCR1 = 0x001b2302;

KV, FE4E HPOUT 2245 il b 4534~ MOS 4%, 7 CODEC FTFFIF GPTO #33H MOS 45 Wi 7T, 2%
POP i 255, FEFEHIMOS & b, Wb Fh oy vt BE W FR POP 35 .

4
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KH 5k, Hew)ik i CODEC Al GPTO % & :

void codec_gpio_init(void)
{
__gpio_as_output(GPIO_AMP_CE);  /* GPIO_AMP_CE#:HIMOSE 134 18 A1 ki T
*/
REG_ICDC_CDCCR1 = 0x00033300;
REG_ICDC_CDCCR1 = 0x14023300

}
K J7 5k, 7547 FF CODEC 22 i 45 7 FF MOS % -

void open_codec_method2(void)

{
__gpio_set_pin(GPIO_AMP_CE); W I
REG_ICDC_CDCCR1 = 0x00037302;
mdelay(2);
REG_ICDC_CDCCR1 = 0x03006000;
mdelay(2);
REG_ICDC_CDCCR1 = 0x03002000;

FETRCE 2 Wi ) GPTO 3 | MOS
void write_sample(char *buf, int size)

{

__gpio_clear_pin(GPIO_AMP_CE);

K7 0, FER e 2 J5 5% 4 CODEC, FH GPIO WiFF MOS 4, J:2%[4] CODEC,

void close_codec_method(void)
{
__gpio_set_pin(GPIO_AMP_CE);
REG_ICDC_CDCCR1 = 0x00033300;
}
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3. TBCEEE A A () {5 1k A B b 2

{EFTTFCODECST , U kL Sms A # U+, CODECx F 51T, Ui 2/ /EPOP# o A 1 By 1 EIX i i
AL, SRR I Sms A P S AR, ARSI EE 0x 1, BABIS 1ECODEC H 3125 14

91 B 4 9 TRl A5 L AR SO, S (R Bms B, CODEC [ Z)2CHT, X B mh457=/: POP /. i
RIFT e —A> sample ASE 0x0, ity ZHRHL— Bt sample ZiVETH/ 2 0x0. XA ELL T, AT
FHATIA L RIALEE: EG, FRI B sample, MCHTTHRN sample LtETH/BEE] 0x0 A9 CHHT
sample JEIERS, ZePEFER] 0x0; 4T sample 14, ZVETHE] 0x0); RJ5, BEE AIC TARRLIRFEL
FHIK sample Ox1, IEFHER POP F T H . THDE —BZ %Y.

I* $&J% sample Jy 16-bit i )2 % A HARHD
*|_sample: f5 /5 #RI1 A 7 iE sample
*r_sample: 5 /5 &K1 A4 il sample
* jz_audio_speed J& 41 fEEOH% (1401 48000, 44100, 8000 4%)
* pop_turn_onoff_buf J2 471l 2 . £ i i 5 —A> sample £ 2] 0 BHF BT sample (1)1

HEX
*/
void write_mute_to_dma_buffer(signed long |_sample, signed long r_sample)
{
inti,step_len;
unsigned long *pop_buf = (unsigned long*)pop_turn_onoff_buf;
unsigned int sample_oss = (REG_AIC_CR & 0x00380000) >> 19;
unsigned long |_sample_count,r_sample _count,sample_count;
struct jz_i2s_controller_info *controller = i2s_controller;
signed int left_sam, right_sam, |_val, r_val;
left_sam = (signed int)l_sample;
right_sam = (signed int)r_sample;
if(left_sam == 0 && right_sam == 0) /* /i, £i/5i sample /& 0 i}, ANHALHEL */
return;
I‘n *kkkkkkkkkk *kkkkk *% *kkkkk * *kkkkk
* DUR G et/ B3 0x0 [f) samples, JEIBBUXLE samples
*kkkkkkkkkk * *% *% *kkkkk *% *kkkkk /
switch(sample_oss)
{
case 0x0: /* 8-bit */
I* i§27% 16-bit AR N AL EE */
break;
case Ox1: /* 16-bit */
/** *% *% *% *% *% *% **% **% *k*k *k*k *%
6
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* JFafikiE samples

*****************************************************/

step_len = jz_audio_speed / 10 * 3; /* 300ms |4 [f] sample ~%i*/

step_len = step_len/2; I LA AN FEIE A PR TE 23 S A
step_len = Ox7fff / step_len + 1; I BRI *

|_sample_count = 0;
|_val = left_sam;

while(1) {  /* JertE e E R O B sample M4k */
if (I_val >0){ /* #{&aCHn, ZfiE/a—14 sample ”£1E5 */

if (I_val >= step_len) { I* sample K T4 T K */
|_val -=step_len; /* B K *
|_sample_count ++;  /* [A]IF i1 1 %/

} else
break;

if (I_val <0) { /* ®{FEOCHN, 7o/ )a—1> sample /&% */

if (I_val <= -step_len) { /* sample /N 25K */
|_val +=step_len; /* &ML */
|_sample_count ++; /* [F]Rf {14t 1%/

} else
break;

if (I_val == 0) /* sample %51 0 I}, Z5a*/
break;

r_sample_count = 0;
r_val = right_sam;
while(1) { /* Bt & ZeETEICE] O ¥ sample 4N */
if (r_val > 0) { /* E{FBOCHR, 45iEEG—1 sample Z1E% */

if (r_val >= step_len) { /* sample K T2 T4 K} */
r_val -= step_len; /* &K ILK
r_sample_count ++; /* [R5 1/

} else
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break /* sample /MUK, 450 */

if (r_val < 0) { /* B {58 HR, A iE G —A> sample j& /%L */

if (r_val <= -step_len) { /* sample /N 252 KIf */
r_val += step_len; /* &N K #/
r_sample_count ++; /* [F]If 140 1 %/

} else
break; /* sample KT 0KB, 5 */

if(r_val == 0) /* sample %51 0 ], 5 */
break;

}
Iffill up
if(_sample_count > r_sample_count) /* sample $J& 4« A7 7= E) 0 IS E ok 5
*/
sample_count = |_sample_count;
else
sample_count =r_sample_count;
|_val = left_sam;
r_val = right_sam;
for (i=0;i <= sample_count;i++) { /* f§IRHEF pop_buf */
*pop_buf = (unsigned long)l_val; /* ¥ 5 A I8 */
pop_buf ++; /* buffer Hiht3#hn */
if (I_val > step_len) {
|_val -=step_len;  /* ZEFIEEIER, WK ¥
} else if (I_val < -step_len) {
|_val +=step_len; /* g REAaE, bk +
} else if (I_val >= -step_len && | _val <= step_len) {
l_val=0; /* AfiERAEIEMGOLACZ R, AEFHIEE 0%
}
*pop_buf = (unsigned long)r_val; /* T 5CIEFEA HIE ¥/
pop_buf ++; /% buffer Huhk-3ghn */
8
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if (r_val > step_len) {
r_val-=step_len; /¥ fiFIEEERN, WPK %
} else if (r_val < -step_len) {
r_val +=step_len;  /* AiFEIELAE, B K ¥
} else if (r_val >= -step_len && r_val <= step_len) {
r_val = 0; /* AT EAE IEF UK Z R, A7 E 0%/

*pop_buf =0; /* 1B 3H T 0 */

pop_buf ++;
*pop_buf = 0; /* A A IELHLN O */

pop_buf ++;
sample_count += 2; /* sample &% n L 2 4~ */

xRS, BRI Y
dma_cache_wback_inv(pop_turn_onoff_buf, sample_count*8);

/** kkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkhkkkhkkkkkkkkkkhkkkkk

* samples #i&5c e, 13 DMA 4% i samples

******************************************************/

pop_dma_flag = 1;

audio_start_dma(controller->dmal,controller,pop_turn_onoff_pbuf,sample_count*8, DMA_MO

DE_WRITE);
sleep_on(&pop_wait_queue);  /* HKHRZ:RF DMA £55R */
pop_dma_flag = 0; [* AL L */
break;

case 0x2: /* 18-bit */
I* 1§27% 16-bit FAH O N AL B */
break;

case 0x3: /* 20-bit */
I* 1§27% 16-bit WA N AL B */
break;

case 0x4: [* 24-bit */
I* 1§27% 16-bit AN AL B */
break;
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I+ BB Bt sample #EBGEHE, FEAHE HrB ¥

__aic_play_lastsample();
REG_AIC_DR = 0x1; ¥ ZE R sample */
REG_AIC_DR = 0x1; I* £i 7518 sample */

}

4. B EERTY

P BEANFFEARS RS A sample B/

CODEC PP fFi 1 & A DUZR, AVERAF S HISTRT, "I RLSCRE 2N O . h s i
T AXMSEINZR, FTLLSEHL 32 i iy, A ZONBORR R SRR, 0 RomBcfy A .

Sample.,, = (Sasmple

Original

x FixP8 _ Factor) >>8 (32-bit signed integer operation)

Volume Level CDCCR1.HPMUTE | CDCCR2.HPVOL | Sample Factor FixP8 Factor
31 1 256
30 0.966 247
29 1 0.931 238
28 0.897 230
27 0.862 221
26 0.828 212
25 1 256
24 0.959 245
23 10 0.917 235
22 0.876 224
21 0.835 214
20 1 256
19 0.948 243
18 01 0.897 230
17 0.845 216
16 0 1 256
15 0.938 240
14 0.875 224
13 0.813 208
12 0.750 192
11 0.688 176
10 0.625 160

9 0.563 144
8 00 0.500 128
7 0.438 112
6 0.375 96

5 0.313 80

4 0.250 64

3 0.188 48

2 0.125 32

1 0.063 16

0 1 0.000 0

10
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X B A FI AU AR S0, B B2 i R EM 0 — 10, 0 FEEAR,

10 SR

EREGERTATE)

/% val fHN R E S 400 0-10 %/
void audio_set_volume(int val)

{
codec_volume = 3; /* CODEC DAC #H=lflE N 3 (6dB)  */
codec_volue_shift = val; I LR e s SR B %
REG_ICDC_CDCCR? = ((REG_ICDC_CDCCR2 & ~(0x3)) | codec_volume):
}

U &R A AE T (K R P 2 samp e

/% src_start A A 1P bk
* count A A I 15 £
% dst_start A ACIEE IRECRE A7 0
*/
void audio_sample_modify(signed long src_start, int count, signed long dst_start)
{
int cnt = 0;
signed short d1;
signed long 11;
volatile signed short *s = (signed short *)src_start;
volatile signed long *dp = (signed long *)dst_start;

while (count > 0)

{
count -= 2;
cnt += 2;
dl = *(s++);
11 = (signed long)d1; I J5Us 1) sample */
I1 =11 * codec_volue_shift / 10; I* E%JE T sample */
*(dp ++) =11;
}

5. X AWM E

X HLHATILS 4155 H M 0 CODEC BEEZ AL, I I LUARYE [ L chatis DLt AT 42
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void codec_record(void)
{
REG_ICDC_CDCCR1 = 0x14024300; /* st 5 {HREEE */
REG_ICDC_CDCCR?2 = 0x00100833; /* x5 Jil % FlI 1 25 ¥ B/
mdelay(50);
}

6. ELIEI mute (sample 0) @it 5ms Kb 3R

1F codec FTIFI (R CDCCR1 ¥ /2 0x03002000), 1R IFEAL mute 75 (0x0) BHFRIKIX 5ms, codec £
KM DAC, 47 —ME mute FAEAR FIRIN, codec 4TJF DAC, X &x/™ 4 POP 7.

T IHBRIXA POP 7, 5 EEAE R I sample FOREFE TP vH S L% L mute (0x0) AN, MIESEIBIK
mute (WG Sms I, FFEE MR G —A sample 24 0x1, XFF codec HiAE HE)ILH] DAC, WikA
247 POP &% T . S % NIHIKACHS:

/*
* src_start &k
* count #& sample )71 4k
* dst_start j& DMA 22 [X Hihil:
* jz_audio_rate & FHI4IE (e.g. 48000, 44100, 8000 %5)
*/
void audio_sample_prehandle(signed long src_start, int count, signed long dst_start)
{
int cnt = 0;
signed short d1;
signed long I1;
intmute_cnt=0; /* ZiHiEsk mute N4

volatile signed short *s = (signed short *)src_start;
volatile signed long *dp = (signed long*)(*(dst_start));

int sam_rate = jz_audio_rate / 200;  /* 5ms 1] sample M5 */
while (count > 0)

{

count = count - 2;
cnt=cnt + 2;
d1l = *(s++);

I1 = (signed long)di;

I* 4 sample /& mute I, FFEATHEIELE mute (14M4 %/

12
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if (11 == 0) {
mute_cnt ++; /* &5 mute I, mute T30 1%/

I CMIES: mute AN T-45 T 5ms 1) sample N */
if (mute_cnt >= sam_rate) {
*(dp-1) = (signed long)1; /* HE—AN M mute &S0k 0x1 */
*(dp) = (signed long)1;  /* 45 —ANAIE) mute &% 0x1 */
mute_cnt=0; /* mute THEUEF A IELL) mute FiF4R ¥/
}
}else {
I 75 5ms 1 AE mute, AHEE mute, ASUGELER mute Gt 45 R
mute_cnt = 0;
(dp ++) = 11; / * JFEHRRFEAA %/
}

H:
1) FfEss e XiEs % JZ4740 547 CODEC (1) spec
2) AU I B 208 SUEZH A IE AT linux A%

13
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