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Device Memory.
Map

Device Configuration
Enumerations

enum adxxxx_osr_value

Device Configuration
Structures

struct adxxxx_osr_configs

adxxxx.h

Device Init

Structure

Device Driver
Structure

struct adxxxx_dev {

{--:}

Device Specific APls -
{1

if (adxxxx_spi_t

Toa;

int32_t adxxxx_set_oversampling(struct adxxxx_dev *dev,
struct adxxxx_osr_configs oversa

int32_t adxxxx_init(struct adxxxx_dev **device,
struct adxxxx_

reg_write(struct adxx
itatrgdt)

mpling)
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x_dev *dev,uint8 t reg_addr,
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#define ADXXXX_REG_CONFIG 0x02

enum adxxxx_config_osr {
ADXXXX_ADC_CONFIG_OSR_NO_OVERSAMPLING = @,
ADXXXX_ADC_CONFIG_OSR_OVERSAMPLING_X_4,
ADXXXX_ADC_CONFIG_OSR_OVERSAMPLING_X_16,
ADXXXX_ADC_CONFIG_OSR_OVERSAMPLING_X_64

¥

struct adxxxx_config {
enum adxxxx_afe_mux_channel afe_mux_channel;
enum adxxxx_config_osr oversampling;

};

#define AD5772R_ADC_CONFIG_ADC_OSR(x) (((x) & @x3) << @)

p—

Register Addresses and
Bit masks

Device Config Enums — adxxxx.h

Device Config Structures

)

int32_t adxxxx_set_adc_config(struct adxxxx_dev *dev,

const struct adxxxx_config *adc_config)

{
ret = adxxxx_spi_reg_write(dev, ADXXXX_ADC_CONFIG,
ADXXXX_ADC_CONFIG_AFE_MUX_CH(adc_config->afe_mux_channel) |
ADXXXX_ADC_CONFIG_ADC_OSR(adc_config->oversampling));
1
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struct adxxxx_dev {
/** SPI descriptor */
spi_desc *spi_desc;
/** GPIO initialization parameters */

struct adxxxx_init_param {
/** SPI initialization parameters */
spi_init_param spi_init;
/** GPIO initialization parameters */
struct gpio_init_param *gpioil;
enum adxxxx_device_id device_id;
/** Configuration register settings */
struct adxxxx_config config;

struct gpio_desc *gpiol;

enum adxxxx_device_id device_id;

/** Configuration register settings */
struct adxxxx_config config;

uint8_t data_buffer[8];

Device Init Structure Device Driver Structure

4. 2 R0 AG AL AR B 2 )7 45 F R A I

A7 %% 1 e B AR 28 gt Hg 2 Ab, no-0SBRZh i e B B2 43 DA T 4
4k,

> AERbR LA,
> RS REE A R.



o PR R0 AL 45 AL S VR P AE R P LR R e AR v o SR
2 RO L 6 10 45 4 £ 25 At 25 10 5 2 ) 5 B A A
Mk 5y, PSSR T BRI IG (L A5 I 5E S,

AR i P 5 3 3 2% 0 R 1 R Bad oo init () n 2 2 1 4

LS B, SRS R e A M R AE I 1T (Bh&) MEZE [l h sy
BEAT. e PO sh 2 P 4 A e U R s AL 25 H A W 2 8O L P
SeAHAL, S FIREN R P 4 R 2 MR A AL S A B B T I AR AR

AT 20 S 35 B 4L TR0 P 25 700 s A oA R8CR 0 s A T 7

> T AR R TIRR P i G 2 1 0 A A S R B s S (S
(il tmstruct adxxxx_init_params) , LI#TEAFL A P 4 € ) 25 1%
FORCF- B H OGRS R )P 280, S8 B0 e L.

R WA ALgs A hoe SCHY S B0 28 1T 5.

struct adxxxx_init_param adxxxx_init_params = { .. }
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static struct adxxx_dev *p_adxxxx_dev = NULL;
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/* Initialize ADxxxx device and peripheral interface */

init_status = adxxxx_init(&p_adxxxx_dev, &adxxxx_init_str);

if (init_status != SUCCESS) {
return init_status;
}
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struct adxxxx_init_param adxxxx_init_params = {
.spi_init_param = {
.max_speed_hz = 22500000, .
.chip_select = SPI_SS, ¢/,,-"’"
.mode = SPI_MODE_0,

.gpiol = &gpiol_init, <«
.device_id = ACTIVE_DEVICE, ——

.adxxxx_config = {
.afe_mux_channel = ADXXXX_AFE_MUX_CHANNEL_AINO,
b
}

Define SPI specific configurations from

‘spi_init_param’ structure

-extra = &spi_init_extra_params Set GPIO1 configurations from ‘gpio_init_param’
b P structure
Select device ID from the ‘adxxxx_device id’
enumeration/list

.oversampling = ADXXXX_ADC_CONFIG_OSR_NO_OVERSAMPLING

Initialize the ADC channel specific configurations
(Channel type and OSR value) from ‘adxxxx_config”

structure

[l 5. J it R 7 i B ARG AR S5 1 5 X

ad5772r_spi_reg_read(dev, AD5772R_PRODUCT_ID_L, &product_id_1);
ad5772r_spi_reg_read(dev, AD5772R_PRODUCT_ID_H, &product_id_h);

int32_t adxxxx_set_adc_config(struct adxxxx_dev *dev,
const struct adxxxx_config *adc_con

{

ret = adxxxx_spi_reg_write(dev, ADXXXX_ADC_CONFIG,

ADXXXX_ADC_CONFIG_AFE_MUX_CH(adc_config>afe_mux_channel) |
ADXXXX_ADC_CONFIG_ADC_OSR(adc_config>oversampling));

fig)

int32_t adxxxx_spi_reg_read(struct adxxxx_dev *dev,
uint32_t reg_addr,
uint32_t *reg_data)

i——=1

spi_write_and_read(dev->spi_desc, buf, size);

}

int32_t adxxxx_spi_reg_write(struct adxxxx_dev *dev,
uint32_t reg_addr,
uint32_t reg_data)

[——4 {

spi_write_and_read(dev->spi_desc, buf, size);
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struct spi_desc{ ...}
struct spi_init { ... }

Platform

independent SPI
structures and
enumerations. enum spi_mode { ...}

Platform
independent SPI
functions

(prototypes)

extern spi_init() { ... }
extern spi_read_write() { ... }
extern spi_remove() { ... }

spi_init() { ... }
spi_read_write() {... }
spi_remove() { ... }

\—r—l

Platform specific SPI
functions definition

spi_extra.h

struct mbed_spi_desc{ ... }

Platform
P specific SPI
struct mbed_spi_init { ... } } striictufes and
enumerations

7. SPRF-&2 B B 7 FC R 45

typedef struct spi_init_param {
uint32_t max_speed_hz;
uint8_t chip_select;
enum spi_mode mode;
void *extra;

} spi_init_param;

SPI Init Structure

typedef struct spi_desc {
uint32_t max_speed_hz;
uint8_t chip_select;
enum spi_mode mode;
void *extra;

} spi_desc;

SPI Driver Structure

[EI8. SPIRIAG AL FUSK BN FE 7 45 44

spi_desc *spi_desc = NULL;
spi_init(&spi_desc, &spi_init params);
spi_write_and_read(spi_desc, pbuf, buf_sz);

spi_remove(spi_desc);

User Application

4

struct mbed_spi_init_param spi_init_extra_params =

/

.spi_clk_pin = SPI_SCK, /

.spi_miso_pin = SPI_MISO, /
.spi_mosi_pin = SPI_MOSI 4

struct spi_init_param spi_init_}:érams ={
.max_speed_hz = 22500000, /
.chip_select = SPI_SS, J
.mode =SPI_MODE_0, ¥
.extra = &spi_init_extra_params

int32_t spi_init(struct spi_desc **desc,
const struct spi_init_param *param)

mbed: :SPI *spij;
spi->init();

Platform Drivers

int32_t spi_write_and_read(struct spi_desc *desc,
uint8_t *data,
uint16_t bytes_number)

mbed: :SPI *spij
spi->write_and_read(..);

¥

HAL (Vendor Specific)

19, SPI APIBE R 7 785, B spi_initl)Fspi_write-and-read()fX 52 Tims FCRS, Hyifs 2 WL & 0% 14075,

uint8_t spi_miso_pin;
uint8_t spi_mosi_pin;
uint8_t spi_clk_pin;
} mbed_spi_init_param;

SPI Extra Init Structure

typedef struct mbed_spi_init_param

typedef struct mbed_spi_desc {
void *spi_port;
void *slave_select;

} mbed_spi_desc;

SPI Extra Driver Structure
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int32_t mbed_spi_init(struct spi_desc **desg
const struct spi_init_param *param)

Allocates a dynamic memory for new SPI descriptor
and loads the SP| initialization parameters passed

through “spi_init_param” structure pointer into this
new descriptor for later reference.

Create an SPl instance (object) for Mbed platform.
This executes the mbed platform level abstract
functions and device specific HAL functions, which

spi = new SPI(

are used to initialize the SPI peripheral for given
target microcontroller.
/] Create the SPI extra descriptor

mbed_desc = (mbed_spi_desc *)malloc(sizeof

mbed_desc->spi_port = (SPI *)spi;

Copy reference of new SPI descriptor into first
pi_init() function.

Configure the mbed specific SP| interface with APls
provided by mbed (platform) driver.

it

*desc = new_desc;

ss-3write(GPIO_HIGH);

11, Mbed T & HF 2 HISPIEI AR TE S B

11 Create the spi description object for the device

spi_desc * new_desc = (spi_desc *)malloc(sizeof(spi_desc));
new_desc->mode = paran-smode;

new_desc->max_speed_hz = paran->max_speed_hz;

[/ Configure and instantiate SPI protocel

new_desc->extra = (mbed_spi_desc *)mbed desc;

spi->frequency(paran->max_speed_hz);
spi->format(SPI_16_BIT_FRAME, param->mode);
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typedef struct spi_desc {
uint32_t max_speed_hz;
uint8_t chip_select;
enum spi_mode mode;
void*extra;

} spi_desc;

typedef struct spi_init param {
uint32_t max_speed_hz;
uintg t chip_select;
enum spi_mode mode;
void *extra;

} spi_init_param;

(PinName) (((mbed_spi_init_param *)param->extra)->spi_mosi_pin),
(PinName)(((mbed_spi_init_param *)param->extra)->spi_miso_pin),
(PinName) (((mbed_spi_init_param *)param->extra)->spi_clk_pin));

Allocates a dynamic memory for a structure that
holds the additional parameters required later to
execute platform (mbed) specific functionality.
E.g. ‘spi’ instance is copied into this structure to
call mbed specific 5P| read/write APls.

t to store new SPI instances
d_spi_desc));

typedef struct mbed_spi_init_param {
uints_t spi_miso_pin;
uint8_t spi_mosi_pin;
uint8_t spi_clk_pin;

} mbed_spi_init_param;

ata write/read format
I s high

typedef struct mbed spi_desc {
void *spi_port;

void *slave_select;

} mbed_spi_desc;

spi_extra.h

typedef struct mbed_spi_init_param {
uint8_t spi_miso_pin; // SPI MISO pin (PinName)
uint8_t spi_mosi_pin; // SPI MOSI pin (PinName)
uint8_t spi_clk_pin; // SPI CLK pin (PinName)
} mbed_spi_init_param;

struct aducm41@_spi_init_param {
/** Select the SPI channel */
enum spi_channel spi_channel;
/** Select the operation mode */
enum master_mode master_mode;

/** SPI pin muxing configured in application */
bool miso_gpio_muxing;

bool mosi_gpio_muxing;

bool cs_gpio_muxing;

spi.cpp/.c

int32_t mbed_spi_write_and_read(struct spi_desc *desc,
uint8_t *data,
uintl6_t bytes_number)
{
ss->write(GPIO_LOW);
for (size_t byte = @; byte < bytes_number; byte++) {
data[byte] = spi->write(data[byte]);

ss->write(GPIO_HIGH);

int32_t aducm41@_spi_write_and_read(struct spi_desc *desc,
uint8_t *data,
uint16_t bytes_number)

while (!(SpiSta(spi_port) & BITM_SPI_STAT_XFRDONE)) ;
spi_port->STAT |= BITM_SPI_STAT_XFRDONE;

for (size_t byte = @; byte < FIFO_SIZE; byte++) {
SpiTx(spi_port, data[byte_indx + byte]);

mbed HAL (Vendor Specific)

HAL (ADI ADuCM410)
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