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JZ4740 Embedded CODEC

AAHEHIE 32 7 ALF S JZAT40 545 CODEC WAE 7 e g, ik 1) 248 i ie
CODEC #Igatts 2) Wik POP & JUFIANFE77E; 3) B B A e 1L b2 4) &
Wy b)) FE MM IRE: 6) EEREM mute (sample 0) #Hi bms B AL,

1. RS _EEBAIEEN

7E JZAT40 N6 CODEC TAERT, MNACHIEA4E GPI0 AVt E AIC AHE S AL 5L, S22 F -

void codec_init(void)
{

I* ¥4k AIC 1 CODEC g {1 T4/
__i2s_internal_codec();
__i2s_as_slave();

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

REG_ICDC_CDCCR1 = 0x001b2302;

2. HBx POP &

7ECODECHT FFAIZC AN, HPVOL_E R Ha AR A0 K I 25 7= AL POP o Ji )b ] U Ik gy Ao 75 35 2R T R POP 5«
D RRARAE B s 2) B AL BE o SX P A0 7 1 25 PR A, 00 A BN R 398 8075 35 B o — S8 S IR CORME2. 4ms),
TR T T2 R G5 R 55 B S AL B, LA B s i B Ak 38 7 92 D) 75 S22 384 o P AN MOS 5 Fl—ANGP 1O
PR, G A A AR LA T B, 1T L 25 BRPOP LA RS

KH 73—, 737 JFCODECH} 4% %FCODEC HPOUTY H,, T VREFFE B, 2 )5 T4 i £400ms [¥) IE 5% %, sample
MOxTEFFTARALE]0x0, FEHPOUT K HE R OVAFZIL. 5V, Xof N 1 pA %L

void open_codec_method1(void)

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

__aic_play_lastsample();
reg_val = REG_ICDC_CDCCRZ2;
reg_val = reg_val & OXxfffffOfO;
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 = Ox1fff;
REG_AIC_DR = Ox1ffff;
REG_AIC_DR = Ox1ffff;

__aic_enable_replay();
__i2s_enable();

/¥ 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 = Ox0;
REG_AIC_DR = 0x0;
REG_AIC_DR = Ox0;
REG_AIC_DR = 0x0;
REG_AIC_DR = Ox0;
REG_AIC_DR = Ox0;

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;

RINT7ik—, AEIKH] CODEC I 82y 400ms [F1E523¢, sample A 0x0 22462 Ox1EEf, 4EL HPOUT 1
FEM 1. 5V BF] OV, R [ Bk 5K

void close_codec_method1(void)
{
REG_AIC_DR = 0x0;
REG_AIC_DR = 0x0;
REG_AIC_DR = 0x0;
REG_AIC_DR = 0xO0; 3

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 & OXxfffffOfO;
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 = Ox1ffff;
REG_AIC_DR = Ox1ffff;
__i2s_disable_replay();
__i2s_disable();
REG_ICDC_CDCCR1 = 0x001b2303;
mdelay(1);

REG_ICDC_CDCCR1 = 0x001b2302;

KT VE I, G546 HPOUT i il b 4534~ MOS 4%, 7 CODEC $TFFISF I GPTO #31 MOS 45 i 7T, 2%
POP 53 255, PRI MOS 4% b, i ax Aoy it RE Y % POP .

4
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K7k ), ek 4k CODEC AT GPTO B :

void codec_gpio_init(void)
{
__gpio_as_output(GPIO_AMP_CE);  /* GPIO_AMP_CE#HIMOSE (134 18 A1k T
*/
REG_ICDC_CDCCR1 = 0x00033300;
REG_ICDC_CDCCR1 = 0x14023300

}
K F 71 I, 2547 IF CODEC 22 i SG i - MOS 45

void open_codec_method2(void)

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

TEIRCE 2 W T GP1O 3% | MOS 4%

void write_sample(char *buf, int size)

{

__gpio_clear_pin(GPIO_AMP_CE);

KT W, FE5E 2 J5 5% 4 CODEC, FH GPIO WiFF MOS 4, Ff3%1] CODEC.

void close_codec_method(void)
{
__gpio_set_pin(GPIO_AMP_CE);
REG_ICDC_CDCCR1 = 0x00033300;
}
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3. JRCE A A5 LR A B

LE¥T FFCODECS, i ST Sms B A ¥R I 75 %, CODECS: AZhIeM], HHFAP=24EPOPE . b T By IEIXFh S w
B, BRI Sms Ve R RO, AR IS A s O0x 1, LA 1HCODEC H 32 4]

51 B3 45 3R TR e RN, 4B SN ) Bms B, CODEC HENCH], X w44z POP /.
RAF B f7— A sample ANt 0x0, B TFFERFI—BL sample Lotk TH/FES] 0x0. IXFMELLT, FRATTH
BTSSRI : p5k, BB sample, MCYRTHEILK sample ZeETH/ B 2] 0x0 (15 CHRT
sample ZIEI, ZeMhFEF] 0x0; AT sample ;2 1, ZtEThE] 0x0); RJ5, WE AIC TARRLFEEE
I sample Ox1, ILFWEER POP HIHK . T2 —BZSHU:

I* $%ji sample Jy 16-bit I )2 % Ab AR
*|_sample: fx /5 #&ISH /C 7 iE sample
*r_sample: 55 %8N 4 il sample
* jz_audio_speed J& 4 i fBOMA (1101 48000, 44100, 8000 %)
* pop_turn_onoff_buf /&7 7: 41 i & 5 —> sample ZePEICE] O BB A sample (1)

HEX
*/
void write_mute_to_dma_buffer(signed long |_sample, signed long r_sample)
{
int i,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) /* /. £/ 18 sample /& 0 i}, ANHALHEL */
return;
/*****************************************************
* DUN s 2T/ [ 3] 0x0 (1) samples, J4&780% L samples
kkkkkkkkkkkkkkkkkkhkkkhhkkkkkkkkhkkkkkkkkhkhkhkhkhkhkhkkkkkkkkk /
switch(sample_oss)
{
case 0x0: [* 8-bit */
I* 527 16-bit AR R AL EE */
break;
case 0x1: [* 16-bit */
/** kkkkkkkkkkkkkkkkkkkkkhkkkhkhhkkkkkkkkkkkkkkhkhhhhkkhkkx
6
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* IR IE samples
*7\'7\'***7\'7\'***7\'***7\'7\'***7\'***7\'7\'***7\'7\'***7\'7\'***7\'***7\'7\'***7\'***7\'/
step_len = jz_audio_speed / 10 * 3; /* 300ms ]7\] El‘] sample ™%/
step_len = step_len/ 2; x LA PIANFEIE, /AN FEE S+
step_len = Ox7fff / step_len + 1; I* {A{)ER//'\ VK

|_sample_count = 0;
|_val = left_sam;

while(1) { I e A IE R 0 B ) sample AN */
if (Lval >0){ /* EFaCcHn, Zomlk/a— sample Z&I1E4 */

if (I_val >= step_len) { I* sample KT FHKMf *
| val -= step_len; /* &b EK *
|_sample_count ++;  /* [A]IF {14 1 %/

} else
break;

if (I_val <0) { /* B ek, ZfiERG—A sample £ 5% */

if (I_val <= -step_len) { /* sample /N T-25F K */
|_val += step_len; /* &IRBEHIEK */
|_sample_count ++; /* [a]I] %4 1 %/

} else
break;

if (I_val == 0) /* sample %~ 0 i}, &Eui*/
break;

r_sample_count = 0;
r_val = right_sam;
while(1) {/* P it& Ao FHIEICE] O I 1) sample M4 */
if (r_val > 0) { /* BB CHIN, £iSiE G —1 sample & 4L */

if (r_val >= step_len) { /* sample K T4 T2 K %/
r_val -= step_len; /* FEIXIEDL K *
r_sample_count ++; /* [F] I o408 1 %/

} else
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break /* sample /N 22K N, 4500 */

if (r_val < 0) { /* Bk oCHI, A FiEESG—A sample /&% */

if (r_val <= -step_len) { /* sample /N T2 T2 KM %/
r_val +=step_len; /* EREEINEK */
r_sample_count ++; /* [a] I 14t 1 %/

} else
break; /* sample KT 0K, ZEid */

if(r_val == 0) /* sample %51 0 i}, &5 */
break;

}
Jiill up
if(_sample_count >r_sample_count) /* sample ¥/ /2« A7 = E W E) 0 IS5 o k5
*/
sample_count =|_sample_count;
else
sample_count =r_sample_count;
|_val = left_sam;
r_val = right_sam;
for (i=0;i <= sample_count;i++) { /* #E¥F4E 7 pop_buf */
*pop_buf = (unsigned long)l_val; /* 15678 253l */
pop_buf ++; I* buffer ikt */
if (I_val > step_len) {
|_val -=step_len; /¥ ZEFEIERIER, JHobK *
} else if (I_val < -step_len) {
|_val +=step_len; /* AfiEE MR, MK #
} else if (I_val >= -step_len && |_val <= step_len) {
l_val=0; /* /i e EMGOBKZ A, Ao miEsE 0%/
}
*pop_buf = (unsigned long)r_val; /* T 5GIETEA AHIE ¥/
pop_buf ++; I* buffer Huht3E N */
8
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if (r_val > step_len) {
r_val-=step_len;  /* AFIERIER, BPK ¥
} else if (r_val < -step_len) {
r_val += step_len; [ AEIERAE, K A
} else if (r_val >= -step_len && r_val <= step_len) {
r_val =0; /* £iSiEREIEMTUbK 2 HR, £/5EE 0¥

*pop_buf =0; /* Zo7STEIENI 0 %/

pop_buf ++;
*pop_buf = 0; /* A7 A IELELN 0 %/

pop_buf ++;
sample_count += 2; /* sample B &N L2 4> */

s, BEUEAE. A EERTTE Y
dma_cache_wback_inv(pop_turn_onoff_buf, sample_count*8);

/** kkkkkkkkkkkkkkkkkkkkkhkkkhkhkhkhkkkkkkkkkkkhkhhhhhkhkkx

* samples Wi 55, )3 DMA f£4i#% ik 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);  /* KHREZEFF DMA Z5 5 */
pop_dma_flag = 0; [ BeAb e+
break;

case 0x2: [* 18-bit */
I* 2% 16-bit J N AL */
break;

case 0x3: [* 20-bit */
I* 2% 16-bit FFEMAHRALEE */

break;

case 0x4: [* 24-bit */
P 5% 16-bit A MATR AL I o
break;
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I* FEEE B Bt sample FEBGEHE, BEANS HrB *
__aic_play_lastsample();

REG_AIC_DR = Ox1;
REG_AIC_DR = Ox1;

}

4. BN FERAT

1 ENFREERR U G — > sample 8L #/
[* JE7E1E sample */
[* £iFEiE sample */

CODEC PR EFFIR Y & A DUZL, AT HIZA, 7T LLSCRE 2 AN O e h gy s
WA SHFIZR, FTUASEHL 32 Zi5 B 1Y, Horh GO O RoR 5 BOlOR, 0 Romi T it -

Sample,g,, = (Sasmpleg,;,. 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 0.931 238
28 u 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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THIXES AL AR AN ETERER, RETEgMLhH e 0 - 10, 0 F=&IK,

10 F .

/% val {H M 48 5E & 400 0-10 */
void audio_set_volume(int val)

{
codec_volume = 3; [* CODEC DAC =il 3 (6dB)  */
codec_volue_shift = val; [* AE R SR 2] A
REG_ICDC_CDCCR2 = ((REG_ICDC_CDCCR?2 & ~(0x3)) | codec_volume);
}

BT R S AR T T R L P samp e

/* src_start A AEAE Y5 bk
* count A AUEE 1) 71T 4L
* dst_start JgACERJE IR HE A i ki

*/
void audio_sample_maodify(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* JELG ) sample */
I1 =11 * codec_volue_shift / 10; I* A& ) sample */
*(dp ++) = 11;
}

5. X EAHHREE

11
X PATIZ %5 3 ¥ CODEC BEE S, H ) mT LURYE A CSEhafi oLt AT M 4.
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void codec_record(void)
{
REG_ICDC_CDCCR1 = 0x14024300; /* S5 {fRERE */
REG_ICDC_CDCCR2 = 0x00100833; /* % i #i & I 25 ¥ & */
mdelay(50);
}

6. HELIEH mute (sample 0) #@it 5ms B HIALE

£f codec FTITH} (R CDCCR1 ¥ & 2 0x03002000), 41RIEAL mute & (0x0) BEFIKIX 5ms, codec &
KHUIDAC, 4 F Ak mute FAEE EORIN, codec 4TJF DAC, IXI 237/ POP 75

N T IHBRIXAS POP 75, 5 BEAERE S A0 sample (L FE A v1570E L2388 i mute (0x0) (N8, 2435 S:4% i
mute IS Sms I, TS NG —> sample 24 0x1, XK codec A4 HBIIKH DAC, A
247 POP % T . &% NIl A4S

[x
* src_start &bk
* count /& sample {15 1%t
* dst_start J& DMA 2% [X Hifil:
* jz_audio_rate J& &M% (e.g. 48000, 44100, 8000 %)
*/
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; /* S iES: mute IS #/

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

int sam_rate = jz_audio_rate / 200;  /*5ms "] sample M4 */
while (count > 0)

{

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

I1 = (signed long)d1;

I* 4 sample /& mute I, FFEATHEIZES: mute [1)M4 */

12
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if (11 == 0) {
mute_cnt ++; /* &> mute i, mute TN 1%/

I 4iEsk mute IANECKT55T 5ms Hi 1] sample N4 */
if (mute_cnt >= sam_rate) {
*(dp-1) = (signed long)1; /* HE—ANHE R mute 2008 Ox1 %/
*(dp) = (signed long)1;  /* 45 —NHEIE M mute 108K 0x1 */
mute_cnt=0;  /* mute THEEE A UGESLT) mute FTFEE R *
}
}else {
I* 1€ 5ms FH9E mute, AHBI mute, ARIELS: mute FEil45 5+
mute_cnt = 0;
(dp ++) = 11; / * AR LRFEAAS */
}

=
1) FfEdeE iS5 % JZ4740 545 CODEC [1) spec
2) AR A B % SUEZ %8 IERATI linux A A% A0

13
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