
 


  
 


         
      
    
WMA 4.0/4.1/7/8/9 all profiles (5-384 kbps);
    
General MIDI / SP-MIDI format 0 files

     
  

      
   
    
       
        
    
  
      
   

       
 

    
     
     
  

         
     
       
 SPI flash boot for special applications
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specific features, like DSP effects, to the user RAM
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To the best of our knowledge, if the end product does not play a specific format that otherwise would
                
                  
             

 

    datasheet. All properties and figures are subject to change.
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Figure 1: Pin Configuration, LQFP-48.
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Figure 2: Pin Configuration, BGA-49.
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SCK can be gated or continuous. In either case, the first rising clock edge
after XCS has gone low marks the first bit to be written.

                
              

        

   

                   

    

              
           
     

           
              

    
SCK can be gated or continuous. In either case, the first rising clock edge
after XCS has gone low marks the first bit to be written.
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first, depending of contents of SCI   

The firmware is able to accept the maximum bitrate the SDI supports.

       

                
                
                  
and then, for instance once after every flash data block or a few kilobytes, just to keep sure the host and
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correct bit-alignment of the input bitstream. The first DCLK sampling edge (rising or falling, depending
on selected polarity), during which the BSYNC is high, marks the first bit of a byte (LSB, if LSB-first
order is used, MSB, if MSB-first order is used). If BSYNC is ’1’ when the last bit is received, the receiver
        







               

       

   

                 
                  
  

       

 

               
                  
                   
are always send MSb first. XCS should be low for the full duration of the operation, but you can have
    

The operation is specified by an 8-bit instruction opcode. The supported instructions are read and write.
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cution” in the figure. The time varies depending on the register and its contents (see table in Chapter 8.7
                  
SCI command or SDI byte, it is not allowed to finish a new SCI/SDI operation before DREQ has risen
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the writes. Also DREQ must be respected as shown in the figure.
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synchronize both SDI and SCI. Remember to respect DREQ as shown in the figure.
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together with serial interfaces, a multirate stereo audio DAC and analog output amplifiers and filters.
Also ADPCM audio encoding is supported using a microphone amplifier and A/D converter. A UART
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Note: Layer I / II decoding must be specifically enabled from SCI  

 
     

             

              
              
              

 
     

             

              
              
              

      

Note: Layer I / II decoding must be specifically enabled from SCI  
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low complexity profile with maximum of two channels can be decoded. If a stream contains more than
                
channel-pair, and 16 low-frequency elements. The default is to select the first one that appears in the


                 
        

       

             
  

               
    

In addition to ADTS (.aac), MPEG2 ADIF (.aac) and MPEG4 AUDIO (.mp4 / .m4a) files are played,
                
                
        

Note: To be able to play the .mp4 and .m4a files, the  chunk must be the last chunk in the file.



         
        

         
        
       
      
     
    
   
  
 

 64000 Hz, 88200 Hz, and 96000 Hz AAC files are played but with wrong speed.

                
allowed for two channels for a specific sample rate as defined by the AAC specification. The decoder
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Windows Media Audio codec versions 2, 7, 8, and 9 are supported. All WMA profiles (L1, L2, and L3)
                
   

   
   

                  

    
  
    
    
      
       
  

 
   

                  

    
  
    
    
    
        
  

 
   

                  

    
  
    
    
    
        
   

 

   
                    

    
  
    
    
    
           
     

In addition to these expected WMA decoding profiles, all other bitrate and samplerate combinations are
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General MIDI and SP-MIDI format 0 files are played. Format 1 and 2 files must be converted to format
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104 Sci-fi (FX 8)
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and allows almost unlimited sample rate accuracy with one fixed input clock frequency. With a 12.288
                  
analog signal. The oversampled output is low-pass filtered by an on-chip analog filter. This signal is then
forwarded to the earphone amplifier.

   

*




   



   

                 
field becomes flat and lacking the sensation of dimensions. This is unnatural, awkward and sometimes
            
           

                
                   
               
      

             
              
from inside to the outside of the head, making it easier to separate the different instruments (see figure
                
             

         

               
           
Thus is does not change the tonal character of the music by introducing artificial effects.

              
              
       

                


             

              
  

 : Suits well for old or ’dry’ recordings, or if the audio to be played is artificial, for example
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The serial control interface is compatible with the SPI bus specification. Data transfers are always 16
            

       
         
       
     
   

  

                 
                
       

                  
                  
          

SCI registers, prefix SCI
     

       
        
        
         
          
        
       
          
        
        
         
       
         
         
         
         

                   
                

             

                  

 When mode register write specifies a software reset the worst-case time is 20000 XTALI cycles.
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       MSb first
  

        
 

        
 

       
 

    ADPCM high-pass filter active  
 

        
  

         
  

                  
           

                   
                 
                 

              

If you want to stop decoding a WAV, WMA, or MIDI file in the middle, set SM   
               
             

             
                
                         
            
disabled with AAC files.
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details, see Application Notes for VS10XX. This mode only works with MP3 and WAV files.

 DACT defines the active edge of data clock for SDI. When ’0’, data is read at the rising edge, when
       

  SDIORD is clear, bytes on SDI are sent MSb first. By setting SM    
reverse the bit order for SDI, i.e. bit 0 is received first and bit 7 last. Bytes are, however, still sent in the
           

                 
    

               
             

                
                   
will start with a high-pass filter. This may help intelligibility of speech when there is lots of background
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 APDOWN2 controls analog driver powerdown. Normally this bit is controlled by the system firmware.
                
           

 APDOWN1 controls internal analog powerdown. This bit is meant to be used by the system firmware


                        
used automatically by the system firmware only. Use SCI      
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 ADD tells, how much the decoder firmware is allowed to add to the multiplier specified by SC 
             

    

  No modification is allowed
  
  
  

                   
                 


   

          

      
           



Note: Automatic clock change can only happen when decoding WMA files. Automatic clock change is
                      
SDI clock throughout the WMA file.

                    
               
 MHz, and the maximum allowed multiplier that the firmware may automatically choose to use is
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        WRAMADDR prior to the first write/read of SCI 
                   
               
most significant words first). After each full-word write/read, the internal pointer is autoincremented.

   

              
                  
 

     
        

           
           
          
         

                  
not be written to unless otherwise specified.
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For WAV files, SCI             
               
stereo IMA ADPCM. To get the byte rate of the file, multiply the value by 4. To get the bit rate of the
file, multiply the value by 32.     HDAT0 with WAV files has changed from VS1003.

     HDAT1 contains 0x4154 (“AT”). For AAC ADIF files, SCI  
tains 0x4144 (“AD”). For AAC .mp4 / .m4a files, SCI      
contains the average data rate in bytes per second. To get the bit rate of the file, multiply the value by 8.

For WMA files, SCI            
in bytes per second. To get the bit rate of the file, multiply the value by 8.

for MIDI files, SCI             
bytes per second. To get the bit rate of the file, multiply the value by 8.      
    

For MP3 files, SCI             

   

    
      

     
   
   

   
 
 
 

     
  

    
    

   
  
  

     
  

   not defined
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The “sample rate” field in SCI        

    

   
   
   
   

The “bitrate” field in HDAT0 is read according to the following table. Notice that for variable bitrate
    

     
      

  

      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      

   

              
                 
            

   

 VOL is a volume control for the player hardware. The most significant byte of the volume register
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a software reset, it is recommended to feed 2048 zeros (honoring DREQ) to the SDI bus after the file and
before the reset. This is especially important for MIDI files.

If you want to interrupt the playing of aWAV, AAC,WMA, or MIDI file in the middle, set SM 
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This chapter explains how to create RIFF/WAV file with IMA ADPCM format. This is a widely sup-
              
                
      

   

                
Optionally a high-pass-filter can be enabled for 8 kHz sample rate by also setting SM    
                  
             

      HP are presented in figure 14 (page 36). As a general rule, audio
                  
intelligible with the high-pass filter active. Use the filter only with 8 kHz sample rate.

              
          


      

                    
        


           

  
           

  

           
  

               
                     
                
                


               
               

    

              


The IMA ADPCM sample buffer is 1024 16-bit words. The fill status of the buffer can be read from
                   
the data is not read fast enough, the buffer overflows and returns to empty state.

     , it may be better to wait for the buffer to overflow and clear before reading
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To make your IMA ADPCM file a RIFF / WAV file, you have to add a header before the actual data.
Note that 2- and 4-byte values are little-endian (lowest byte first) in this format:

      

   
          
   
    
       
        
      
          
          
     
      
     
        
   
       
      
   
          

     

       

             
     
           
  


       

If you know beforehand how much you are going to record, you may fill in the complete header before
any actual data. However, if you don’t know how much you are going to record, you have to fill in the
        after finishing recording.

             HDAT0 and written into file as
       HDAT0 should be written as the first byte to a file, then the low 8 bits.
                 
      

A way to see if you have written the file in the right way is to check bytes 2 and 3 (the first byte counts
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In order to play back your IMA ADPCM recordings, you have to have a file with a header as described
in Chapter 9.4.3. If this is the case, all you need to do is to provide the ADPCM file through SDI as you
would with any audio file.

   

VS10xx chips that support IMA ADPCM playback are capable of playing back ADPCM files with
any sample rate. However, some other programs may expect IMA ADPCM files to have some exact
                


                    
                     
                    
header if the same file is also to be played back with an PC. This causes the sample to be played back a
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SPI boot redefines the following pins:

    

 
 
 
 

                   
speed used by VS1033 is 245 kHz with the nominal 12.288 MHz clock. The first three bytes in the
      

    

              
              
              

 

                
                  
      

                
          

              
                 
guards against broken files. In this case you shouldt wait for the completion of the decoding (SCI 
        

   

VS1033 can be used as a PCM decoder by sending a WAV file header. If the length sent in the WAV
header is 0 or 0xFFFFFFF, VS1033 will stay in PCM mode indefinitely (or until SM  
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same. In this case the second read gives a valid answer, otherwise always use the value of the first read.
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            field. The  field can
                  
  

 contain 32-bit file offsets. Each valid (non-zero) entry indicates a start of a packet for
                  
                   
                
          

   fields are used when music data is skipped or inserted. Negative values mean that
                
                  
in kilobytes, or you can use both. The field value is zeroed when the firmware has detected the seek.

 field is used to force a resynchronization to the stream forWMA and AAC (ADIF, .mp4 / .m4a).
This field can be used to implement almost perfect fast forward and rewind for WMA and AAC (ADIF,
.mp4 / .m4a). The user should set this field before performing data seeks if they are not in packet or data
block boundaries. The field value tells how many tries are allowed before giving up. The value 32767
gives infinite tries, in which case the user must use SM       
         fields to indicate the skipped/inserted data.

Note: WMA, ADIF, and .mp4 / .m4a files begin with a metadata section, which must be fully processed
before any fast forward or rewind operation. When the first jumpPoint appears it is safe to perform seeks.
           

 

  

        
       

                
  you can parse the packet headers and skip packets in ASF files.

   

*




   



 

  

     
     
     
    
  Compress coefficient for DRC, -8192=1.0
  Boost coefficient for DRC, 8192=1.0

              
set to 0 each time AAC decoding starts, which causes the first element that appears in the stream to be
selected for decoding. Other values are: 0x01 - select first single channel element (SCE), 0x02 - select
first channel pair element (CPE), 0x03 - select first low frequency element (LFE),       
                        
     reflects the selected element.

         
                   
      

              
           

                  
        

 

  

midiConfig  Miscellaneous configuration
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MPEG1.0 and MPEG2.0 layer 3 defines a stream format suitable for random-access. When you want to
skip forward or backwards in the file, first send 2048 zeros, then continue sending the file from the new


                  
file type checking then finds a new MP3 header and continues decoding.

   

MPEG2.0 Advanced Audio Coded (AAC) defines a stream format suitable for random-access (ADTS).
When you want to skip forward or backwards in the file, first send 2048 zeros, then continue sending the
file from the new location.

                  
file type checking then finds a new ADTS header and continues decoding.

    

MPEG4.0 Advanced Audio Codec (AAC) specifies a multimedia file format (.mp4 / .m4a) but does not
specify a stream format and MPEG2.0 AAC specifies a file format (ADIF) in addition to the streamable
                
       

However, it is also possible to implement fast forward and rewind for ADIF and .mp4 / .m4a files. The
       field (see section 9.9.1):

    

          

   

 Make a seek X in the file (     
            

            

            

            

 Continue sending the file from the new location
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Windows Media Audio (WMA) is enclosed as data packets into Advanced Systems Format (ASF) files.
This file format is not suitable for random-access.

However, it is also possible to implement fast forward and rewind for WMA files. The easiest way is to
   field (see Section 9.10.3), perfect fast forward and rewind can be implemented by using
            

 

               
    field to select 1-128        

If necessary, rewind can be implemented by restarting the decoding of a MIDI file and fast forwarding
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                  defines the sine test
   is defined as follows:

 
  

     
    

   

  
  
  
  
  
  
  
  

                 


 

               
                , and thus the final sine frequency
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  Test finished
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SCI registers, prefix SCI
    

       

  
  

           
        

   

SDI registers, prefix SER
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DAC registers, prefix DAC
    

        
         
        
        

                  
 FCTLL. Whenever this counter overflows, values from DAC       
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GPIO registers, prefix GPIO
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Interrupt registers, prefix INT
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Interrupt registers, prefix AD
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65536’th clock cycle the counter is decremented by one. If the counter underflows, it will activate vs-
   

Thus, after the first 0x4ea9 write to WDOG         
            

                
  

            
               
                 
          

Reads from watchdog registers return undefined values.

 

Watchdog, prefix WDOG
    

    Configuration
    Clock configuration
     

   

*




   



   

        


        




     

                  
with a start bit (logic zero) and continues with data bits (LSB first) and ends up with a stop bit (logic
         

 

UART registers, prefix UARTx
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and fills the receiver (shift register) LSB first. Finally the data in the receiver is moved to the reveive
                   
                   
                   
           

               
clock. Bits 15-8 in these registers are for first divider and bits 7-0 for second divider. RX sample
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Timer registers, prefix TIMER
    

    Timer configuration
     

       
       
       
       
       
       
       
       

10.12.2 Configuration TIMER 
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10.12.3 Configuration TIMER 

  
  

      
      

     

                 
    

             
      

                
            

  

     

               
                  
        

 

Each timer has its own interrupt, which is asserted when the timer counter underflows.
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I2S registers, prefix I2S
    

    I2S configuration

10.13.2 Configuration I2S 

  
  

          
         
               

                  


                
                   
   

                 
                  









  

 

     

To enable I2S first write 0xc017 to SCI          
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The user may, at will, replace the first instruction with a        
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The user may, at will, replace the first instruction with a        
 

  

       

 

The user may, at will, replace the first instruction with a        
 

  

       

 

The user may, at will, replace the first instruction with a        
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If the user wants to take control away from the standard decoder, the first instruction should be replaced
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  data byte pairs and copy them in big-endian format (first byte to MSBs) to    
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Email: sales@vlsi.fi

URL: http://www.vlsi.fi/
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