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12VS1003��5
VS1003_��� VLSI��/��]����� MP3/WMA/MIDI��u�! ADPCMQ
����9�X]^������� DSP0AB6 VS_DSP�5K��� RAM�0.5K�`
a RAM����� !`a¡¢>?�4^£e IO?�]^ UART?E¤¥�¦;X]^
D§¨©ª� ADCU]^«¬ DACk®��¯°I±B1

22²³���Qu�´µ5
1�u�5MP3�mpeg1! mpeg2�¶ 3��MP3+V�WMA�WAV�MIDI�SP-MIDIE
2�Q�5IMA ADPCM��·�,¸¹º!=¢�Line input�i»¡¢¼µ1

32½B¾�5
1�AVDD�	¿ÀÁ�5Â±~ÃÄÅ 3.6V�ÆÇZÈ 2.8V�ÂÉ 2.5VE
2� CVDD�`ÊÀÁ�¦6�5Â±~ÃÄÅ 2.7V�ÆÇZ 2.5V�ÂÉ 2.4VE
3� IOVDD�I/O½Ë�5Â±~ÃÄÅ 3.6V�ÆÇZÈ 2.8V�ÂÉZÈ CVDD-0.6V
-5VS1003	
 AVDD = IOVDD = 3.3V�CVDD = 2.5V1
4�¡¢¥Ì�ª512M – 13MHz�ÆÇZÈ 12.288MHzE
5�VS1003¦À�¥ÌÍ�B5��ÎÏÐ�ZÈ 1.ÑÒ�ÆÇZÈ ÓÔÑÒ�Õ ÓÍ��Â
±ZÈ ÖÔ×Ò�ÕDkn ÓÔÑÒ��ØÙÚÛÜ ÝÔ×Ò�e� Þßà �áI1

-5kÙ�â/t VS1003�]ã��½B¾���ä¬�¦å$�� VS1003�`abc
P9 – P111
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42VS1003�æçB�`abc P27�5 
VS1003èX 16^ 16Ï�æçB�[\ÁéÈ 0x0 – 0xFEêt	µæçB�MODE�0x0�
!ëìæçB�STATUS�0x1�nÎÏÐ�íîZÁéÈ 0x800! 0x3Cï�9ð�æçB
n VS1003íîñÐ�ZòÈ 01)óô VS1003õæçBö]�÷5
1�MODE�[\ 0x0ERW�DzR�
	µæçBn VS1003ø_]^ùÈúx�æçB�9û]ÏüNd� VS1003�~¤ýþ1
�bit0�SM_DIFF

SM_DIFF = 0 ������
SM_DIFF = 1 	
��
� SM_DIFF����VS1003�	
��������
������������
 
������!"#��$	/%
�&'(

�bit1�SM_SETTOZERO
�)

�bit2�SM_RESET
SM_RESET = 1�VS1003*+�(*+�,-.�/012)(

�bit3�SM _OUTOFWAV
SM _OUTOFWAV = 1�34WAW56(
�789:34WAV;WMA<=MIDI>?@56����SM _OUTOFWAV�AB
VS1003CDEFGH#��WAV>?EF0$IJ�SM _OUTOFWAV2)KL�
SCI_HDAT1M�N2)(

�bit4�SM_PDOWN
SM_PDOWN = 1�*?OPPQR�.QRSTU?OPQR#VVS1003@xReset
WX$

�bit5�SM_TESTS
SM_TESTS = 1�Y�SDIZ[QR(

�bit6�SM_STREAM
SM_STREAM = 1�\]VS1003@^QR�_�`abcdefVS10XX(

�bit7�SM_PLUSV
SM_PLUSV = 1�MP3 + V56\](

�bit8�SM_DACT
SM_DACT = 0�SCLKghij�KSM_DACT = 1�SCLKklij�(

�bit9�SM_SDIORD
SM_SDIORD = 0�SDImnopGHMSBqr�stuEFMSBK
SM_SDIORD = 1�SDImnopGHLSBqr�stuEFLSBK
.�@v�S/wxSCImn(
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�bit10�SM_SDISHARE
SM_SDISHARE = 1�SDIySCI�zd{|}~&'#L�SM_SDINEW = 1$�s�
xDCSyxCS���&'n��{��]O�{|IO�(

�bit11�SM_SDINEW
SM_SDINEW = 1�VS1002��QR#�QR$(VS1003q�1-��Y�.QR(
����@QR�@�mnQR(

�bit12�SM_ADPCM
SM_ADPCM = 1�ADPCM��\](
L���SM_ADPCM�SM_RESET�\]VS1003@IMA ADPCM���](

�bit13�SM_ADPCM_HP
SM_ADPCM_HP = 1�\]ADPCM�����(
L���SM_ADPCM_HP ;SM_ADPCM�SM_RESET���ADPCM��d���
�������@����j{�@�� d(

�bit14� SM_LINE_IN
����~¡�SM_LINE_IN = 1�~¡n�#line in$KSM_LINE_IN = 0�~¡¢£
¤��#��$

2�SCI_STATUS#0x1�RW$
SCI_STATUS�VS1003@¥¦§¨��©ªVS1003�r¥¦&«(

3$SCI_BASS#0x2�RW$
¬�/��v�§¨�(
VS1003@�@¬�®¯�VSBE�°�±²@¬�®¯DSP³´�]µ¶·¸¹@º
»��¼�(�SB_AMPLITUDE#bit�7-4$S�)��¬�®¯��\](½¾�H
|¿À8Áv�SB_AMPLITUDE(ÂÃ�SCI_BASS = 0x00f6�s�60Hz¾k@��&
'YÄ15dB@®¯(�ST_AMPLITUDE#bit�15-12$S�)����®¯�\](Â
Ã�SCI_BASS = 0x7a00�s10kHz¾g@��&'YÄ10.5dB@®¯(

4$SCI_CLOCKF#0x3�RW$
qVS1003°�.§¨�@Å jÆ�VS10x1�VS1002(
�SC_MULT#bit�15-13$�Ç��XTALI@È�v��v�,-��1VS1003�@
È��(

�SC_ADD#bit�12-11$
d�qWMA^56�ÉÈ��®Ê@ËÌ@È�Í(
�SC_FREQ#bit�10-0$
�XTALI��@�ÇS�12.288M�ÎÀ8v�.�Ï�Ð��Í�0�sVS1003�
�\d@�12.228M@���Ç(

5$SCI_DECODE_TIME#0x4�RW$
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56�Ñ§¨�(�YÄ�Ò@56��ÓÔ.§¨�½¾ÕÖ�r@56�×# �

�Ø$(½¾ÙÚ.§¨�@Í�Û��Ít8�.§¨�YÄ�ÜÝÅ (qÞÜ*

?+�<�WAV#PCM;IMA ADPCM;WMA;MIDI$56�ßyàá�
SCI_DECODE_TIME@Í�2)(

6$SCI_AUDATA#0x5�RW$
�YÄ�Ò@56��.§¨�@Í��r@âãä#bit�15-1$�å\d@
�#bit�
0$(âãät�2@ÈGKbit0 = 0� 
�GH�bit0 = 1���
GH(Ý.§¨��
IæÚçâãä(

7$SCI_WRAM#0x6�RW$
.§¨�dÁÊèdécdêë�GHJVS1003@�ì�GHRAM9(íß�îqSCI 
_WRAMADDR������	ïtu�ÓÝSCI_WRAM(��16�@GH½¾qYÄ{
ÜSCI_WRAM@ÓÝ9ðñKò��32�@�ìoÁóôÀ8YÄ�ÜõDÓÝ(o
pöë�·÷QR�s�opqr�øopq-(qÞ{ÜðñùoÓÝ-�ú�û

�01®Ê(

8$SCI_WRAMADDR#0x7�RW$
d�v�RAMÓÝ@ü�î(�îýþ�GH��P32(

9$SPI_HDAT0�SPI_HDAT1#0x8�0x9�R$
��|§¨�dÁ¨�å56@��>?@��&«���Ó§¨�(

���WAV>?��SPI_HDAT0 = 0x7761�SPI_HDAT1 = 0x7665K
���WMA>?��SPI_HDAT0@Í�56�ä#op/Ø$�8���ä@	ô�

SPI_HDAT0@Í
8s½�SPI_HDAT1 = 0x574DK
���MIDI>?��SPI_HDAT0@Í`abGH��P33�SPI_HDAT1 = 0x4D54K
���MP3>?��SPI_HDAT0�SPI_HDAT1���+�@&«#Á0�5�,-

@MP3>?�$����r�q56@MP3>?@âãä;�ä��_�`abGH

��P33-P34(+�-SPI_HDAT0�SPI_HDAT1�2)(

10$SCI_AIADDR#0xA�RW$
décdêë@íß�î��ß�u�SCI _WRAMADDR�SCI_WRAM(Ã��j\

d��décdêë�ô.§¨�ScYÄ�ß��<��Ð�ß��)�_�`ab

cdefVS10XX(

11$SCI_VOL#0xB�RW$
�²��§¨�(���d�v�	
��ø��d�v�%
�(v�Í�¶·�²

@��ÈG��YÍ�0.5dB�ýþ�0J255(¶·�²@v�Í�0x0000�ò���

0xFFFF(ÂÃ�	
��-2.0dB�%
��-3.5dB�ôSCI_VOL = #4�� !$+ 7 = 0x0407(
U?+��\SCI_VOL2)#¶·�²$�ò*?+��SÚç�²v�Í(
��v���#SCI_VOL = 0xFFFF$��"Q#ú"@ªP(

12$SCI_AICTRL[x]#0xC-0xF�RW$
d�$%décdêë(
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�����VS1003
1&üuÒ'VS1003y()*�@�Òy½+õæ(

�{�,�-�ïtÒ'õn@�Òò.�Ò/õæg@#q0n,r¶1d2d3Z

{k4n@õ�5$�6ô¾-@7 ��89�Ñ(k:�VS1003Q;õæ��<�

��LPC2103Q;Áó�mzÀ8Ð7|IO�(MISO;MOSIySCLK"ÆæLPC2013@
P0.5;P0.6�P0.4#LPC2103@SPI0$�Ð=@>�næJLPC2103Ð?@>|�dIO�
s½(��Ð?()*�Áóæ´@A(

2&()*�Q;@�Ò�ß�#¾LPC2103�Â$
1$�ÒB�IO�
�C�yDREQõæ@IO�B�����Ð=B����#xCS;xDCS�xReset$K�
P0.4;P0.5�P0.6B��SPImnæ�(
2$�ß�SPI
åj�VS1003@Å ��DSPImnÁðñ(q��EFk�GH��qSCLK@gh
ij�#NÓ�VS1003$�GHÀ8qSCLK@kliÙ�GHKA.opEF¾MSB
qu(VS1003@SPImn@���Ç¶·Í�CLKI / 6 MHz�Ð9CLKI#ú�Ç$= 
XTALI � È�Í(#��CLKI / 6�SCIÓ@�Ç¶·Í�SCI�SDIÝ@�Ç¶·Í
�CLKI / 4(GH��P11$JKL@�ß�êëM6Ãk�

/**********************************************************/
/*  NGOP :   MSPI_Init                                */
/*  NG�] � �ß�SPIæ��v��QR(               */
/*  aG     :  S                                        */
/*  TUÍ   :  S                                        */
/*--------------------------------------------------------*/
void  MSPI_Init(void)
{  

PINSEL0 = (PINSEL0 & 0xFFFF00FF) | 0x00005500; //~¡ SPI 
S0SPCCR = 0x08;                         // SPI �Çv��Fpclk / 8
S0SPCR  = (0 << 3) | // CPHA = 0, 

(0 << 4) | // CPOL = 0, 
(1 << 5) | // MSTR = 1, 
(0 << 6) | // LSBF = 0, 
(0 << 7); // SPIE = 0, 
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}
�r)*�@�Ç�äv��11.0592 � 5 = 55.296M#VW11.0592�5È�$KFpclk = 
Fcclk / 4 = 55.296 / 4 = 13.824M#Ìv�Ç�)*��Ç@>"�$�ôSCLK = 13.824 / 
8 = 1.728MHz(

3&VS1003Q;@�ß�

gX��ðñ-Y½¾�DSPImn�VS1003YÄ�ß�Z(�ß�@{[^êÃk�

�U+��xReset = 0K
�\��xDCS;xCS;xReset�1K
��]DREQ��K
�*?+��SPI_MODE = 0x0804K
��]DREQ��#*?+�àá$K
�v�VS1003@�Ç�SCI_CLOCKF = 0x9800�3È�K
�v�VS1003@âãä�SPI_AUDATA = 0xBB81�âãä48k���
K
�v�¬��SPI_BASS = 0x0055K
�v��²�SCI_VOL = 0x2020K
�Bvs1003EF4|opS�GH�d¾�1SPIEF(

����	
��VS1003
�ß�ðñZ�½¾�ß^�MP3Z_`ab�6�@#�c7defÆ1gÌ$��

EDêS½]�_{h¤ö(Ã�i�7@VS1003�6��7 ;�6N7�Ò�ß

�`kjklYÁùjZ[{k(

1&mno}ªP�6��K

2&Q#ú"�6���VS1003@åjDVDD;AVDDpq¾TxReset;TEST#Pin 32$
æ+3.0V ��Ð��RCAPndn1.3��������	¿ÀÁ	
��1

32��SCI��_�
�R¢1���� æçBSCI_VOL��R¢Â�Z!Â�Z�

���)��¯°�%�����ä¬��{)5

���xCSE
�ýþ��Â�5SCI_VOL = 0x0000K
���xCSE
�V�500ms�h^¥�� n0.5%1s��� ± ÉD�ü!"�%E 
���xCSE
�ýþ��Â�5SCI_VOL = 0xFFFFK
�V�500ms�·A¤ÙE
���xCSE
������kÙ��!"#é1 

4&½¾�SCI@ÓÝrY{�@Z[�

���xCSE
�Ý�²��§¨��SCI_VOL = 0xA2F5K
�s�\���]DREQ��K
�Ó�²��§¨��nÓU@Í�6yÝ�@{t�Ã�S�0xA2F5@	óuSCIÓ
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5&�wZ[#SDIZ[$
VS1003@SPImndÁxFMP3GH���yì(�8xFMP3GH�xDCSt��øP
z�òxCS�1(H�SPImnP SDI#{ÄGHæ�$(VS1003|j¾k}°Z[QR�

¨~�Z[;SCImnZ[��wZ[(åj@��Z[�j�L@���U?+��

��QR§¨�SPI_MODE@bit5�SM_TESTS�EFZ[yìJSDImng(Z[yì

mz��8|op@GH�r4|op�yìM6�->|op�0(�wZ[$���

¦À��%���{|RSDI<=!&�'Dk�¯°(�%�]�ª�
)��Dk£Å
���*�ª��+,-.±/N01���%¥~xô¯23>2¢¯ø�4È56~¤

D�78�±É9~¤�XD�:9;¯1
)�%��{)5

� Y�VS1003@Z[QR�SPI_MODE = 0x0820K
� �]DREQ��K
� xDCS�ø#xCS�1$�~¡vs1003@GHæ�K
� BVS1003EF�wZ[yì�0x53 0xEF 0x6E 0x30 0x00 0x00 0x00 0x00K
� \�500msK
� ���wZ[�EFyì�0x45 0x78 0x69 0x74 0x00 0x00 0x00 0x00K
� \�500msK
� ��(

Ã��{��DZ�óu7@VS1003��r1Z�7^�MP3@��(kj@7@7 

Y,��Z��MP3>?GHj�S�@EÉVS1003����7ðñMP3@56�^�

��(�H�VS1003@�1����ðñ(

���MP3
MP3@¨~�±½¾�U�;SD�;MMC�<��1U��(SD��@¨~�±�

�VS1003Áó��{ã@��87]�MP3>?���Ò@�´EÉVS1003��Y½

¾�7����(Ã��¨~�±9ÕÖMP3>?�c-Ã��ÐEÉVS1003�8+7

0��/�Z(�q¾U��Â(ùÈ<=���_5�U>z/MP3�4%LPC2013�?
@A�?@A�±ÉýþÈ512Byte�]B]Cz]^DA��Ðô`a�EVS10031��
VS1003X32Byte�`a?@A�]CDk�32^ÊF�`a��Ð��DREQ�GDREQÈ
�¥H)]^32Byte�`a�3%�JÈI1DREQÈ�J.VS1003Dk>KL�`a�{
|~�MDREQ�'3>NO��VS1003��mp3`a�'ô9/P�QRROO���1
ä¬S�{)5

1�T�]^�m�MP3�45CH375FileOpen()E
2�z]^DA`a5CH375FileRead()E
3��32^ÊF�`a%VS1003E
4���DREQ�GDREQÈ�¥�)]^32^ÊF�`aE
5�_��J512^ÊF����á%3�E
6�_��JT��mp3�4����á%2�E
7�<UT���45CH375FileClose( )1
N�SDVWXÅ�YZ1
HIS�[Dk��VS10xx�defgP165How to play a song�nh(v~úÎt1
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