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1. b

1.1. #tik

This document describes how to use the spi driver in linux user space and uboote.
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2. SPI #4i
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2.1. SPI #tiA

The Sigmastar infinity2m platform supports a master spi controller(spi0).

2.2. SPI Pads
SPI pad modes TIE&EM mode FNMII¥FEIN T &
SPI0_Cz SPI0_CK SPI0_DI(MOSI) SPI0_DO(MISO)
Pad mode=1 PAD_SD_CMD PAD_SD_CLK PAD_SD_DO PAD_SD_D1
Pad mode=2 PAD_TTL16 PAD_TTL17 PAD_TTL18 PAD_TTL19
Pad mode=3 PAD_GPIO7 PAD_GPIO6 PAD_GPIO5 PAD_GPIO4
Pad mode=4 PAD_FUART_RX PAD_FUART_TX PAD_FUART_CTS PAD_FUART_RTS
Pad mode=5 PAD_GPIOS8 PAD_GPIO9 PAD_GPIO10 PAD_GPIO11
Pad mode=6 PAD_GPIOO PAD_GPIO1 PAD_GPIO2 PAD_GPIO3

2.3. Using SPI in linux user space
2.3.1 Enable spi
Mz spi BIEELE kernel ITFHF M THE A config:
CONFIG_SPI_SPIDEV
CONFIG_MS_SPI_INFINITY

2.3.2 SPI Pad Mode 5% 7E

Enable spi J&, &7 Z4E spi pin e IERA 7T LLT/E, BFREAR pad AIER T & HEHN
infinity2m_xxxx_padmux.dtsi 1%} #& PINMUX_FOR_SPI0_MODE_x {57 :

PINMUX_FOR_SPIO_MODE_5
PINMUX_FOR_SPI0O_MODE_5
PINMUX_FOR_SPIO_MODE_5
PINMUX_FOR_SPI0O_MODE_5

<PAD_GPIO8
<PAD_GPIO9
<PAD_GPIO10
<PAD_GPIO11

MDRV_PUSE_SPI0_CZ>,
MDRV_PUSE_SPI0_CK>,
MDRV_PUSE_SPIO_DI>,

MDRV_PUSE_SPI0_DO>,

2.3.3 SPI device
" /dev/spidev0.0”
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2.3.4 Sample code

static const char *device = "/dev/spidev0.0";

{SigmasStar Infinity2m}
{SPI}

{Document Name + Version}

static uint8_t mode = 0; /* SPI BE#EAEMNX T , i%E CPOL=0, CPHA=0, */
static uint8_t bits = 8; /* 8 bit siEE , MSB first, */

static uint32_t speed = 60*1000*%1000;/* & BEHIEE */
static uint16_t delay = 0;

static int

g_SPI_Fd = 0;

static void pabort(const char *s)

{

perror(s);
abort();

/**

* I BE -

CEZ e

* AOBH

* TxBuf -

*len ->

> RIEBEE L
R|BENKE

* HOS# .

* RxBuf -

> ERBIREFX

* JREME : 0 FZh
* FEAR :Lzy 2013 -5- 22

*/

int SPI_Transfer(const uint8_t *TxBuf, uint8_t *RxBuf, int len)

{

int ret;
int fd = g_SPI_Fd;

struct spi_ioc_transfer tr ={

o

ret = ioctl(fd, SPI_IOC_MESSAGE(1), &tr);

Ix_buf = (unsigned long) TxBuUf,
.rx_buf = (unsigned long) RxBuf,
len =len,

.delay_usecs = delay,

if (ret < 1)

else

{

perror("can't send spi message\n");

#if SPI_DEBUG

Security Level: Confidential A

inti;

printf("nsend spi message Succeed\n");
printf("nSPI Send [Len:%d]: \n", len);

for (i=0;i < len; i++)
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if (i % 8 ==0)
printf("nt\n");
printf("0x%02X \n", TxBuffi]);

b
printf("n");

printf("SPI Receive [len:%d]:\n", len);
for (i=0; i < len; i++)

{
if (i % 8 ==0)
printf("nt\n");
printf("0x%02X \n", RxBufTi]);
b
printf("\n");
#endif
b
return ret;
b
/**
* I BE . RIEBIE
* AASHK

* TxBuf -> &IEEIEE bt

*len-> RESKE

*REME : 0 Kb

* FEAR : Lzy 2013 -5- 22

*/
int SPI_Write(uint8_t *TxBuf, int len)
{

int ret;
int fd = g_SPI_Fd;

ret = write(fd, TxBuf, len);
if (ret < 0)
perror("SPI Write error\n");
else
{
#if SPI_DEBUG
inti;
printf("SPI Write [Len:%d]: \n", len);
for (i=0;i<len; i++)
{
if (i % 8 ==0)
printf("\n\t");
printf("0x%02X \n", TxBuffi]);

¥
printf("\n");
#endif

Security Level: Confidential A 4 -
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return ret;

/**

* I RE  BRBE

* HOSH .

* RxBuf -> EWBERAKX

*rtn -> BRENKE

* JREME : >=0 BKIh

* FRAR : Lzy 2013 -5 - 22

X

int/SPI_Read(uintS_t *RxBuUf, int len)
{

int ret;
int fd = g_SPI_Fd;
ret = read(fd, RxBuf, len);
if (ret < 0)
printf("SPI Read error\n");
else
{
#if SPI_DEBUG
inti;
printf("SPI Read [len:%d]:\n", len);
for (i=0;i<len; i++)
{
if (i % 8 ==0)
printf("\n\t");
printf("0x%02X \n", RxBufli]);
b
printf("\n");
#endif
b

return ret;

/**

* I BE FTHRE HUIRIRE

* AO0Z#

* HOSH

* JREME : 0 RROITHF OXF1 RRSPI B3 F HE H4E
* FEAR @ Lzy 2013 -5-22

*/
int SPI_Open(void)
{
int fd;
intret =0;

5- 9/30/2020
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if (g_SPI_Fd !'=0) /* ®RZEHFF */
return OxF1;

fd = open(device, O_RDWR);
if (fd < 0)
pabort("can't open device\n");
else
printf("SPI - Open Succeed. Start Init SPI...\n");

g_SPI_Fd = fd;
/*
* spi mode
*/
ret = ioctl(fd, SPI_IOC_WR_MODE, &mode);
if (ret == -1)
pabort("can't set spi mode\n");

ret = ioctl(fd, SPI_IOC_RD_MODE, &mode);
if (ret == -1)
pabort("can't get spi mode\n");

/*
* bits per word
*/
ret = ioctl(fd, SPI_IOC_WR_BITS_PER_WORD, &bits);
if (ret == -1)
pabort("can't set bits per word\n");

ret = ioctl(fd, SPI_IOC_RD_BITS_PER_WORD, &bits);
if (ret == -1)
pabort("can't get bits per word\n");

/*
* max speed hz
*/
ret = ioctl(fd, SPI_IOC_WR_MAX_SPEED_HZ, &speed);
if (ret == -1)
pabort("can't set max speed hz\n");

ret = ioctl(fd, SPI_IOC_RD_MAX_SPEED_HZ, &speed);
if (ret ==-1)
pabort("can't get max speed hz\n");

printf("spi mode: %d\n", mode);
printf("bits per word: %d\n", bits);

Security Level: Confidential A 6 - 9/30/2020

Copyright © 2020 SigmaStar Technology Corp. All rights reserved.



{SigmasStar Infinity2m}

S i {SPL)
I g m @ Sta r {Document Name + Version}

printf("max speed: %d KHz (%d MHz)\n", speed / 1000, speed / 1000 / 1000);

return ret;

/**
* I B8 : XA SPI &R
*/

int SPI_Close(void)

{
int fd = g_SPI_Fd;

if (fd == 0) /* SPI B ELKITF*/
return 0O;

close(fd);
g_SPI_Fd = 0;

return O;

b

/**

* I BE: BRBWNEHER

* BPINBRESRENBEONRT - |, NAK
* R

* EEALERERASELSIMEN

* FEAR : Lzy 2013 -5-22

*

i{nt/SPI_LookBackTest(void)

int ret, i;
const int BufSize = 16;
uint8_t tx[BufSize], rx[BufSize];

bzero(rx, sizeof(rx));
for (i = 0; i < BufSize; i++)
tx[i] =1i;

printf("nSPI - LookBack Mode Test...\n");
ret = SPI_Transfer(tx, rx, BufSize);

if (ret > 1)

{
ret = memcmp(tx, rx, BufSize);
if (ret = 0)
{

printf("tx:\n");
for (i = 0; i < BufSize; i++)
{

printf("%d ", tx[i]);

Security Level: Confidential A 7- 9/30/2020
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printf("\n");
printf("rx:\n");
for (i = 0; i < BufSize; i++)

{
printf("%d ", rx[i]);
b
printf("\n");
perror("LookBack Mode Test error\n");
b
else

printf("SPI - LookBack Mode OK\n");
b

return ret;

2.4. Using SPI in uboot
2.4.1 Enable spi
1 4E spi 1% E1£ uboot B config XHFHITF AT config FF /3 spi

CONFIG_CMD_SPI
CONFIG_SSTAR_MSPI

2.4.2 SPI Pad Mode %7E

FiE spifa, BFEEIL spi pin iIREEF A GEIER T/E. BBREAM pad AEBIEN infinity2m uboot T
drivers/mstar/spi/infinity2m/mspi.c &

#define MSPI0O_PADMUX_MODE 5

ARENBESRS 1~6

2.4.3 Control spi devices with uboot command line
AT LAEIB uboot command line 3%/ BIE spi:

The u-boot command sspi Usage:

sspi - SPI utility command

Usage:

sspi [<bus>:]<cs>[.<mode>] <bit_len> <dout> - Send and receive bits
<bus> - Identifies the SPI bus

<cs> - Identifies the chip select

<mode> - Identifies the SPI mode to use

8- 9/30/2020
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<bit_len> - Number of bits to send (base 10)
<dout> - Hexadecimal string that gets sent
<dout> is in hex but without the prefix "0x". All others are in decimal.

The following is SPI mode defined in u-boot/include/spi.h. But still depends on the mode that SPI controller/driver
can handle:
/* SPI mode flags */

#define SPI_CPHA 0x01 /* clock phase */

#define SPI_CPOL 0x02 /* clock polarity */
#define SPI_MODE_0 (0]0) /* (original MicroWire) */
#define SPI_MODE_1 (0|SPI_CPHA)

#define SPI_MODE_2 (SPI_CPOL|0)

#define SPI_MODE_3 (SPI_CPOL|SPI_CPHA)

#define SPI_CS_HIGH 0x04 /* CS active high */
#define SPI_LSB_FIRST  0x08 /* per-word bits-on-wire */
#define SPI_3WIRE 0x10 /* SI/SO signals shared */
#define SPI_LOOP 0x20 /* loopback mode */
#define SPI_SLAVE 0x40 /* slave mode */

#define SPI_PREAMBLE 0x80 /* Skip preamble bytes */
2.4.4 SPI API

infinity2m uboot 31 uboot #&% spi API , A API 7&in:

#include <spi.h>

API FREAZNT (S| A spi.h FREA):

spi_setup_slave
/**
* Set up communications parameters for a SPI slave.
*
* This must be called once for each slave. Note that this function
* usually doesn't touch any actual hardware, it only initializes the
* contents of spi_slave so that the hardware can be easily
* initialized later.

*

* @bus: Bus ID of the slave chip.

* @cs: Chip select ID of the slave chip on the specified bus.
* @max_hz: Maximum SCK rate in Hz.
* @mode: Clock polarity, clock phase and other parameters.

*

* Returns: A spi_slave reference that can be used in subsequent SPI
* calls, or NULL if one or more of the parameters are not supported.

*/

Security Level: Confidential A 9- 9/30/2020

Copyright © 2020 SigmaStar Technology Corp. All rights reserved.



Sigm@Star

struct spi_slave *spi_setup_slave(unsigned int bus, unsigned int cs,
unsigned int max_hz, unsigned int mode);

spi_free_slave
/**

* Free any memory associated with a SPI slave.
*

* @slave: The SPI slave
*/

void spi_free_slave(struct spi_slave *slave);

spi_claim_bus

/**

* Claim the bus and prepare it for communication with a given slave.

*

* This must be called before doing any transfers with a SPI slave. It
* will enable and initialize any SPI hardware as necessary, and make
* sure that the SCK line is in the correct idle state. It is not

* allowed to claim the same bus for several slaves without releasing
* the bus in between.

*

* @slave: The SPI slave
*

* Returns: 0 if the bus was claimed successfully, or a negative value
*if it wasn't.
*/

int spi_claim_bus(struct spi_slave *slave);

spi_release_bus
/**

* Release the SPI bus
*x

* This must be called once for every call to spi_claim_bus() after
* all transfers have finished. It may disable any SPI hardware as
* appropriate.

*

* @slave: The SPI slave

*/

void spi_release_bus(struct spi_slave *slave);

Security Level: Confidential A -10 -
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spi_xfer
/**
* SPI transfer
*
* This writes "bitlen" bits out the SPI MOSI port and simultaneously clocks
* "bitlen" bits in the SPI MISO port. That's just the way SPI works.
*
* The source of the outgoing bits is the "dout" parameter and the
* destination of the input bits is the "din" parameter. Note that "dout"
* and "din" can point to the same memory location, in which case the
* input data overwrites the output data (since both are buffered by
* temporary variables, this is OK).
*
* spi_xfer() interface:
* @slave: The SPI slave which will be sending/receiving the data.
* @bitlen: How many bits to write and read.
* @dout: Pointer to a string of bits to send out. The bits are
* held in a byte array and are sent MSB first.
* @din: Pointer to a string of bits that will be filled in.
* @flags: A bitwise combination of SPI_XFER_* flags.

*

* Returns: 0 on success, not 0 on failure
*/
int spi_xfer(struct spi_slave *slave, unsigned int bitlen, const void *dout,
void *din, unsigned long flags);

2.4.5 Example of using SPI API
#include <spi.h>

static unsigned int  bus = 0;
static unsigned int ¢s = 0;
static unsigned int  mode = 0;

static int bitlen = 32;

static uchar dout[MAX_SPI_BYTES];

static uchar din[MAX_SPI_BYTES];

#define SPI_MAX_SPEED_HZ 60000000 //1000000

int sstar_spi_xfer(int bus, int cs, unsigned int mod, int bitlen , uchar *dout, uchar *din )
{

struct spi_slave *slave;

intret =0;

slave = spi_setup_slave(bus, cs, SPI_MAX_SPEED_HZ, mode);
if (Islave) {

printf("Invalid device %d:%d\n", bus, cs);

return -EINVAL;

Security Level: Confidential A -11- 9/30/2020
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ret = spi_claim_bus(slave);
if (ret)
goto done;
ret = spi_xfer(slave, bitlen, dout, din, SPI_XFER_BEGIN | SPI_XFER_END);
if (ret) {
printf("Error %d during SPI transaction\n", ret);
b

done:
spi_release_bus(slave);
return ret;

Security Level: Confidential A -12- 9/30/2020
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