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Design Problem How do I control the AIC on the TMS320C5x EVM in C?

Solution Programming the �C5x to communicate with the AIC on the EVM involves (1) set-

ting up the �C5x serial port and (2) resetting and (3) configuring the AIC. Since the

�C5x serial-port registers (SPC, DXR, and DRR) are memory mapped, setting up the

�C5x serial port and reading and writing to the serial-port-receive and transmit regis-

ters is easily accomplished in C. For example, the �C5x serial-port-control register,

memory mapped at address 0x0022, could be declared in C as follows:

volatile unsigned int *SPC = (volatile unsigned int *) 0x0022;

and accessed as follows:

SPCVALUE = *SPC;
*SPC = 0x00c8;

Resetting the AIC is accomplished by reading from, and writing to a memory-

mapped I/O port connected to a target control register, which is also easily accom-

plished in C. Finally, configuring the AIC is achieved by writing values to the AIC

through the �C5x serial port. The TMS320 BBS self-extracting file, EVMAIC5X.EXE,

contains code necessary to create a library, EVMAIC5X.LIB, that contains the fol-

lowing two functions:

void initAic(AIC_CONFIGURATION *aicParams);
void getDefaultAicConfig(AIC_CONFIGURATION *aicParams);

The functions are defined in the file EVMAIC5X.C and are prototyped in the

header file EVMAIC5X.H. This file should be included (ie, #include) in user pro-

grams that link to the EVMAIC5X.LIB library. Also included in the file,

EVMAIC5X.EXE, is demo code that illustrates how to build an application that uses

the library functions.

The code is written entirely in C and provides a starting point for users writing C

code to interface �C5x processors to TLC3204x AICs on any hardware platform.

The code demonstrates the following:
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1. Communicating to the AIC in primary and secondary modes in C.

2. Using bit fields in C.

3. Accessing memory-mapped DSP registers and I/O peripherals in C.

4. Using the C language extension asm statement.

Usage

The user should call the function initAic() after all other processor and vari-

able initialization is complete. The function globally enables interrupts and

enables serial-port-receive interrupts only. After the function is called, serial-port-

receive interrupts must be ready to be serviced. That is, a serial-port-receive inter-

rupt service routine (ISR) vector must be installed and a serial-port-receive ISR

must be defined. The default AIC configuration for this library is for synchronous

operation. Other AIC default parameters can be found in the function

getDefaultAicConfig(). To use the default configuration, call the function

initAic() with NULL as a parameter, as follows:

initAic(NULL);

If the AIC is to be operated in asynchronous mode, the user�s code must

enable serial-port-transmit interrupts after calling initAic() and be prepared

to service serial-port-transmit interrupts as well as receive interrupts. In addition,

to modify any other default AIC configuration setup by the initAic() func-

tion, simply pass the AIC configuration parameters to the function initAic()
in a data structure of type AIC_CONFIGURATION, defined as follows:

typedef struct
{

AIC_COMMAND_0 command0;
AIC_COMMAND_1 command1;
AIC_COMMAND_2 command2;
AIC_COMMAND_3 command3;

} AIC_CONFIGURATION;

This structure definition as well as those for AIC_COMMAND_0 through

AIC_COMMAND_3 are defined in the header file EVMAIC5X.H. As an example,

the bit-field structure definition for AIC_COMMAND_3 is shown below:

typedef struct
{

unsigned int command :2;
unsigned int highpass :1;
unsigned int loopback :1;
unsigned int aux :1;
unsigned int sync :1;
unsigned int gain :2;
unsigned int d_8 :1;
unsigned int sinx :1;
unsigned int d10out :1;
unsigned int d11out :1;
unsigned int d_cdef :4;

} AIC_COMMAND_3;

The function getDefaultAicConfig() returns the default configuration.

If only a few configuration parameters need to be altered, the user can call this
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function and then change the parameters as needed. The following example illus-

trates how to do this:

1. Create a variable of type AIC_CONFIGURATION:

AIC_CONFIGURATION aicParams;

2. Pass the address of this variable to the function getDefaultAicConfig():

getDefaultAicConfig(&aicParams)

3. Modify the parameters as necessary:

aicParams.command3.loopback = 1;

4. Call the function initAic() with the address of the aic paramater variable:

initAic(&aicParams);

One additional data structure, AIC_PRIMARY, has been defined in

EVMAIC5X.H  It is useful for handling the primary communications data (ie, the

speech or audio) from the AIC in your interrupt service routine. By using this data

structure efficiently, automatic data shifting is accomplished as required by the trans-

mit and receive data format of the AIC. It is defined as follows:

typedef union
{

unsigned int _intval;
struct
{

unsigned int command :2; /* Must be initialized to 0 */
 signed int data      :14;
 } _bitval;
} AIC_PRIMARY;

Assume a global variable called aicPrimary  of type AIC_PRIMARY has been

declared; data is read from the �C5x serial-port receive register, DXR, as follows:

#define DXR ((volatile unsigned int *) 0x0021)
aicPrimary._bitval.command = 0; /* Initialize lower 

   2 bits to 0 */
aicPrimary._intval = *DXR; /* Read all 16 bits */
dataReceived = aicPrimary._bitval.data; /* Useful data is the 

   upper 14 bits */

Similarly, the following technique can be used to output data:

#define DRR ((volatile unsigned int *) 0x0020)
aicPrimary._bitval.data = xmitData;     /* Write data to upper 

        14 bits */
*DXR = aicPrimary._intval;      /* Transmit all 16 bits */

In the previous two code segments, notice the alternative method used to access

DXR and DRR, the serial-port-transmit and receive registers in C. 
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The following code fragment illustrates the necessary components of a com-

plete application to use this library:

#include “evmaic5x.h”

AIC_PRIMARY aicPrimary;

void main(void)
{

.

.
aicPrimary._bitval.command = 0;
aicPrimary._bitval.data = 0;
.
.
initAic(NULL); /* Initialize AIC just before */

/* entering the processing loop */
for(;;) {}

}

void c_int5(void) /* Serial port receive ISR 
   (must be installed) */

{
#define DRR ((volatile unsigned int *) 0x0020)
#define DXR ((volatile unsigned int *) 0x0021)

signed int recData;
signed int xmtData;
.
.
aicPrimary._intval = *DXR;
recData = aicPrimary._bitval.data;

 /* Do processing from recData to xmtData */

 aicPrimary._bitval.data = xmtData;
*DXR = aicPrimary._intval;

}


