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Embedded application of SPI bus based on OMAP-L138 platform
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Abstract: Data acquisition and control is the key issue for embedded applications. With the expansion of the precision and
the promotion of the conversion speed used in the digital to analog devices, we need more efficient computing platforms
and methods. The PCM1702 is a precision 20-bit digital-to-analog converter. It also features a very low noise, ultra-low
distortion and fast settling current output. SPI bus interface is the typical application of embedded Linux system. In this
paper, SPI bus driver is achieved through the general purpose I/O pins based on DSP and ARM dual core processor on
high-performance DaVinci OMAP-1L138 platform, which is applied in high-precision DA chip PCM1702. The experimen-
tal results show that the method is efficient and stable, which is aimed at the high processing capacity of precision compo-
nents.
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2.1 OMAP-L138
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static const struct file_operations SPIGPIO_fops =

{

.owner = THIS_MODULE,

.ioctl = SPIGPIO_ioctl, / » ¥4l s %L » /
.read = SPIGPIO_read, / x iZi%4 %k « /
. write = SPIGPIO_write, /x BiZ& M x/

.open = SPIGPIO_open, /* ¥TJF &M% * /

. release = SPIGPIO _release, /* B % %5 oA
o=/
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AR Linux 3R S HE 4L 450 fin 48 ok K 32 2 S e 4% 5
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dev_t devno = MKDEV (SPIGPIO_major, 0); /%
RS x /

if (SPIGPIO_major) / x LU HIG J 0], Wi i A
Cy

result = register_chrdev_region (devno, 1, DEV _
NAME) ;

spigpio_class = class_create( THIS_MODULE,DEV
_NAME);

/ * AlE GPIO XA = /

device_create(spigpio_class, NULL, MKDEV (SPIG-
PIO_major, 0),NULL,DEV_NAME) ;

/ * 4] dev/DEV_NAME B¢ &5 i % /

cdev_init(&.dev—">>cdev, & SPIGPIO_fops);

[ x WIEAL cdev B4 * /

err = cdev_add(&dev— >cdev, devno., 1);/ * ¥
cdev MBI R G = /
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// WA A A S )

PINMUX_REG = ioread32 (10 _ ADDRESS (SY-
SCFG_BASE) +CLOCK_PINMUX_OFFSET) ;

PINMUX_REG = (PINMUX _REG&.0xf0ff0ff0)
[0x04004004 3
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#itHGPIO OUT DATA%F
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iowrite32(PINMUX_REG, I0_ADDRESS(SYSCFG
_BASE) +CLOCK_PINMUX_OFFSET) ;

// LA CLOCK 5| J5 2 191 , ¢ & 51 B4 1E J5 1) oAy i o1
IR R RIS =L R SR Y e

CLOCK_REG=
ioread32(I0_ADDRESS(CLOCK_GPIO_DIRECT)) ;

//BEBCRHT 10 2547 2 H

iowrite32 (CLOCK _REG&.CLOCK _GPIO_MASK,
IO0_ADDRESS(CLOCK_GPIO_DIRECT)) ;

CLOCK_REG=
ioread32(I0_ADDRESS(CLOCK_GPIO_DATA));

iowrite32(CLOCK_REG | ~CLOCK_GPIO_MASK,
I0_ADDRESS(CLOCK_GPIO_DATA));
3.2 SPIE&®EEERY

PCMI1702 14 $5 — R4 e e g, 3220 9 I P
WA SR, HIit SPL & K3l S sk Bl e WA P
23 [A) R A KR 8 DL 28 Y A% 25 () L 22 BROES Jr 24058 LU ARR 0 B
L7 AR

SPIGPIO_write {5 7R il 40 F

unsigned int spidata = 0;

char spibuf[4];

if (copy_from_user(spibuf, buf, 4))

//HP 2 1E] 4 byte $dli 5 DU Z N A% 2 TH]

ret = — EFAULT;

else
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for(i = 3;i>0;i——) RAEHT 20 bit
Bl A 3
{
spidata | = spibuf[i];
spidata = spidata << 8;
}
spidata | = spibuf[ 0];
if (write_spi(spidata))
ret = — EFAULT;
3.3 SPIMFAR
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static int ret,tmp; // & [FI{H

/IR

static ssize_t write_spi(int data)

{

int spi_bit_count = MAX_SPI_BIT_COUNT;

/AR A 2K T 24 bit

tmp = data;

set_ pin_value (0, IO _ ADDRESS (LE _GPIO _DA-
TA)); //LE 5| MK

while(spi_bit_count)

{

set_pin_value (0, 10_ADDRESS(CLOCK_GPIO_

DATA)); //CLOCK 5l JICAME  ndelay(5);  //#R ¥
I 3 S 1o
if((tmp & 0x80000000) == 0x80000000)

{ set_pin_value(1,I0_ADDRESS(DATA_GPIO_
DATAY); //DATABIAE ndelay(15);

}

else{ set_pin_value (0, 10_ADDRESS (DATA _
GPIO_DATA)); //DATA GIAMK  ndelay(15);

b set_pin_value(1,IO_ADDRESS(CLOCK_GPIO_
DATA)); //CLOCK 3[f{h%®  ndelay(20);

tmp = tmp<<1l;

— —spi_bit_count;

}

set_pin_ value (1, IO_ ADDRESS (LE _ GPIO _DA-
TAY; //LES| K&

return ret;

}
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