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ii. HAL (driver) B{XiB

1 //BARHALZACHES W, \bsp\renesas\libraries\HAL Drivers\drv_adc.c, MAMUIRAERZ MRS
o //H ra_adc@ _device Fl _ra_adcl_device NXf N FspilrfChg

4 static rt_err_t ra_adc _enabled(struct rt adc device *device, rt_uint32_t channel,
rt_bool t enabled)

5 {

6 RT_ASSERT(device != RT_NULL);

7 struct ra_adc_map *adc = (struct ra_adc_map *)device->parent.user_data;
8 /**< start adc*/

9 if (enabled)

10 {

11 if (FSP_SUCCESS != R_ADC_ScanStart((adc_ctrl t *)adc->g ctrl))
12 {

13 LOG_E("start adc¥%c failed.", adc->name);

14 return -RT_ERROR;

15 }

16 }

17 else

18 {

19 /**< stop adc*/

20 if (FSP_SUCCESS != R_ADC ScanStop((adc_ctrl t *)adc->g ctrl))
21 {

22 LOG_E("stop adc%c failed.", adc->name);

23 return -RT_ERROR;

24 }

25 )

26 return RT_EOK;

27 }

28

29 static rt_err_t ra_get_adc_value(struct rt_adc_device *device, rt_uint32_t channel,
rt_uint32_t *value)

30 {

31 RT_ASSERT(device != RT_NULL);

32 struct ra_adc_map *adc = (struct ra_adc_map *)device->parent.user_data;
33 if (RT_EOK != R_ADC_Read32((adc_ctrl_t *)adc->g_ctrl, channel, value))
34 {

35 LOG_E("get adc value failed.\n");

36 return -RT_ERROR;
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}

return RT_EOK;

static const struct rt _adc ops ra_adc ops =

{

.enabled = ra_adc_enabled, // XN HZES rt_adc_enable 1 rt_adc_disable

.convert

}s

ra_get_adc_value, // XM NHZEMRIG rt_adc_read

static int ra_adc_init(void)

{

#if defined(BSP_USING_ADCO)

R_ADC Open((adc_ctrl t *) ra_adc@ device.ra_adc_dev->g ctrl,

(adc_cfg_ t const * const)_ra_adc@_device.ra_adc_dev->g _cfg);

R_ADC ScanCfg((adc_ctrl t *) ra_adc@ device.ra_adc_dev->g ctrl,

(adc_cfg_t const * const)_ra_adc@_device.ra_adc_dev->g channel cfg);

if (RT_EOK != rt hw adc register(_ra_adc@ device.ra_adc_device t, "adco",
&ra_adc_ops, (void *)_ra_adc@_device.ra_adc_dev))

{

}
#endif

LOG_E("adc@ register failed");
return -RT_ERROR;

#if defined(BSP_USING_ADC1)

R_ADC Open((adc_ctrl_t *) ra_adcl_device.ra_adc_dev->g ctrl,

(adc_cfg_t const * const)_ra_adcl_device.ra_adc_dev->g cfg);

R_ADC_ScanCfg((adc_ctrl_t *) ra_adcl _device.ra_adc_dev->g ctrl,

(adc_cfg_t const * const)_ra_adcl_device.ra_adc_dev->g channel cfg);

if (RT_EOK != rt_hw_adc_register(_ra_adcl_device.ra_adc_device t, "adcl",
&ra_adc_ops, (void *)_ra_adcl _device.ra_adc_dev))

{

LOG_E("adcl register failed");

return -RT_ERROR;
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#tendif

return RT_EOK;

}
INIT BOARD EXPORT(ra_adc_init);

iii. BSPE{XHES

/ /MR i keil TRE T B E
// FTESCH Nre_adc.c
// MHALZARILE, WML BT A 80E, i ERISEONHALIZ LIS T RIS

/***************************************************************************************

****************************//**

* Sets the operational mode, trigger sources, interrupt priority, and configurations
for the peripheral as a whole.

* If interrupt is enabled, the function registers a callback function pointer for
notifying the user whenever a scan

* has completed.

*

* @retval FSP_SUCCESS Module is ready for use.
* @retval FSP_ERR_ASSERTION An input argument is invalid.
* @retval FSP_ERR_ALREADY_OPEN The instance control structure has already

been opened.

* @retval FSP_ERR_IRQ BSP_DISABLED A callback is provided, but the interrupt is
not enabled.

* @retval FSP_ERR_IP_CHANNEL_NOT_PRESENT The requested unit does not exist on this
MCU.

* @retval FSP_ERR_INVALID HW_ CONDITION The ADC clock must be at least 1 MHz
3k 3k 3k sk 3k 3k sk ok 3k Sk ok 3k sk ok 3k sk ok 3k sk sk sk sk sk sk sk ok 3k sk sk sk sk sk ok sk Sk 3k 3k Sk ok 3k sk ok 3k sk sk >k sk sk sk sk ok 3k 3k sk 3k sk sk ok sk sk ok >k sk ok 3k sk ok 3k sk sk >k sk sk >k sk ok 3k 3k sk 3k sk sk ok sk skosk %k k
******************************/

fsp_err_t R_ADC _Open (adc_ctrl t * p ctrl, adc_cfg t const * const p_cfg)
{

adc_instance ctrl t * p_instance ctrl = (adc_instance ctrl t *) p ctrl;

/* Perform parameter checking */

#if ADC_CFG_PARAM_CHECKING_ENABLE

/* Verify the pointers are valid */

FSP_ASSERT(NULL != p_instance ctrl);



26

27

28

29

30

31

32

%)

35

36

37

38

39

40

41

42

43

44

45

46

47

48

61

62

/* Verify the configuration parameters are valid */
fsp_err_t err = r_adc_open_cfg_check(p_cfg);
FSP_ERROR_RETURN(FSP_SUCCESS == err, err);

/* Check for valid argument values for options that are unique to the IP */
err = r_adc_open_cfg_resolution_check(p_cfg);

FSP_ERROR_RETURN(FSP_SUCCESS == err, err);

/* Verify this unit has not already been initialized Y

FSP_ERROR_RETURN(ADC_OPEN != p_instance_ctrl->opened, FSP_ERR_ALREADY_OPEN);

/* If a callback is used, then make sure an interrupt is enabled */
adc_extended_cfg_t const * p_extend = (adc_extended_cfg_ t const *) p_cfg->p_extend;
if (NULL != p_cfg->p_callback)

{

FSP_ERROR_RETURN( (p_cfg->scan_end_irq >= @) || (p_extend->window_a_irq >= @) ||
(p_extend->window_b_irq >= 0),

FSP_ERR_IRQ BSP_DISABLED);

/* Group B interrupts are never required since group B can be configured in
continuous scan mode when group A

* has priority over group B. */

#else
adc_extended_cfg t const * p_extend = (adc_extended cfg t const *) p_cfg->p_extend;

tendif

/* Save configurations. */

p_instance_ctrl->p_cfg p_cfg;

p_instance_ctrl->p_callback p_cfg->p_callback;

p_instance_ctrl->p_context p_cfg->p context;

p_instance_ctrl->p_callback_memory = NULL;

/* Calculate the register base address. */
uint32_t address_gap = (uint32_t) R_ADC1 - (uint32_t) R_ADCO;

p_instance ctrl->p reg = (R_ADCO Type *) ((uint32_t) R_ADCO + (address gap * p_cfg-
>unit));
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/* Initialize the hardware based on the configuration. */

r_adc_open_sub(p_instance ctrl, p _cfg);

/* Enable interrupts */

r_adc_irqg_enable(p_cfg->scan_end_irq, p_cfg->scan_end_ipl, p_instance_ctrl);
r_adc_irqg_enable(p cfg->scan_end b _irq, p_cfg->scan_end b _ipl, p_instance ctrl);
r_adc_irqg _enable(p_extend->window_a irq, p_extend->window a ipl, p _instance ctrl);

r_adc_irqg_enable(p_extend->window_b_irq, p_extend->window_b_ipl, p_instance _ctrl);

/* Invalid scan mask (initialized for later). */

p_instance_ctrl->scan_mask = 0U;

/* Mark driver as opened by initializing it to "RADC" in its ASCII equivalent for
this unit. */

p_instance_ctrl->opened = ADC_OPEN;

/* Return the error code */

return FSP_SUCCESS;

/***************************************************************************************
****************************//**

* Configures the ADC scan parameters. Channel specific settings are set in this
function. Pass a pointer to

* @ref adc_channel_cfg t to p_channel_cfg.

*

* @note This starts group B scans if adc_channel_cfg t::priority_group_a is set to
ADC_GROUP_A_GROUP_B_CONTINUOUS_SCAN.

*

* @retval FSP_SUCCESS Channel specific settings applied.
* @retval FSP_ERR_ASSERTION An input argument is invalid.
* @retval FSP_ERR_NOT_OPEN Unit is not open.
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******************************/

fsp_err_t R_ADC_ScanCfg (adc_ctrl t * p_ctrl, void const * const p_channel cfg)
{

adc_channel _cfg_t const * p_adc_channel_cfg
p_channel cfg;

(adc_channel_cfg t const *)

adc_instance_ctrl t * p_instance_ctrl (adc_instance ctrl t *) p_ctrl;

fsp _err_t err FSP_SUCCESS;
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#if ADC_CFG_PARAM_CHECKING_ ENABLE
FSP_ASSERT(NULL != p_instance_ctrl);
FSP_ASSERT(NULL != p_adc_channel cfg);
FSP_ERROR_RETURN(ADC_OPEN == p_instance_ctrl->opened, FSP_ERR_NOT_OPEN);

err = r_adc_scan_cfg_check(p_instance_ctrl, p_adc_channel _cfg);
FSP_ERROR_RETURN(FSP_SUCCESS == err, err);

tendif

/* Configure the hardware based on the configuration */

r_adc_scan_cfg(p_instance_ctrl, p_adc_channel _cfg);

/* Save the scan mask locally; this is required for the infoGet function. */

p_instance_ctrl->scan_mask = p_adc_channel_cfg->scan_mask;

/* Return the error code */

return err;

/***************************************************************************************

****************************//**

* Starts a software scan or enables the hardware trigger for a scan depending on how
the triggers were configured in

* the R_ADC_Open call. If the unit was configured for ELC or external hardware
triggering, then this function allows

* the trigger signal to get to the ADC unit. The function is not able to control the
generation of the trigger itself.

* If the unit was configured for software triggering, then this function starts the
software triggered scan.

*

* @pre Call R_ADC_ScanCfg after R_ADC_Open before starting a scan.

*

* @pre On MCUs that support calibration, call R _ADC Calibrate and wait for calibration
to complete before starting

* a scan.

*

* @retval FSP_SUCCESS Scan started (software trigger) or hardware
triggers enabled.

* @retval FSP_ERR_ASSERTION An input argument is invalid.
* @retval FSP_ERR_NOT_OPEN Unit is not open.



131 * @retval FSP_ERR_NOT_INITIALIZED Unit is not initialized.

132 * @retval FSP_ERR_IN_USE Another scan is still in progress (software
trigger).

133
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******************************/

134 fsp_err_t R_ADC_ScanStart (adc_ctrl_t * p_ctrl)

135 {

136 adc_instance_ctrl_t * p_instance_ctrl = (adc_instance_ctrl t *) p_ctrl;
137

138 /* Perform parameter checking */

139 #if ADC_CFG_PARAM_CHECKING_ENABLE

140

141 /* Verify the pointers are valid */

142 FSP_ASSERT(NULL != p_instance ctrl);

143 FSP_ERROR_RETURN(ADC_OPEN == p_instance_ctrl->opened, FSP_ERR_NOT_OPEN);

144 FSP_ERROR_RETURN(ADC_OPEN == p_instance ctrl->initialized, FSP_ERR_NOT_INITIALIZED);
145 if (ADC_GROUP_A GROUP_B_CONTINUOUS SCAN != p instance_ctrl->p_reg->ADGSPCR)

146 {

147 FSP_ERROR_RETURN(QU == p_instance_ctrl->p_reg->ADCSR_b.ADST, FSP_ERR_IN_USE);
148 }

149 #endif

150

151 /* Enable hardware trigger or start software scan depending on mode. */

152 p_instance_ctrl->p_reg->ADCSR = p_instance_ctrl->scan_start_adcsr;

158

154 return FSP_SUCCESS;

155 }

156

157 /***************************************************************************************

****************************//**

158 * Reads conversion results from a single channel or sensor register into a 32-bit

result.
159 *
160 * @retval FSP_SUCCESS Data read into provided p_data.
161 * @retval FSP_ERR_ASSERTION An input argument is invalid.
162 * @retval FSP_ERR_NOT_OPEN Unit is not open.
163 * @retval FSP_ERR_NOT_INITIALIZED Unit is not initialized.

164
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******************************/
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fsp_err_t R_ADC_Read32 (adc_ctrl t * p_ctrl, adc_channel_t const reg_id, uint32_t *
const p_data)

{
uintl6_t result = oU;
uint32_t result 32 = oU;

#if ADC_CFG_PARAM_ CHECKING_ ENABLE

FSP_ASSERT(NULL != p _data);
#endif
fsp_err_t err = R_ADC_Read(p_ctrl, reg_id, &result);
FSP_ERROR_RETURN(FSP_SUCCESS == err, err);
result_32 = result;
/* Left shift the result into the upper 16 bits if the unit is configured for left

alignment. */
adc_instance_ctrl_t * p_instance_ctrl = (adc_instance_ctrl_t *) p_ctrl;
if (ADC_ALIGNMENT LEFT == p_instance_ctrl->p cfg->alignment)

{
result_32 <<= ADC_SHIFT_LEFT_ALIGNED 32_BIT;

*p_data = result 32;

return FSP_SUCCESS;

/***************************************************************************************

* Stops the software scan or disables the unit from being triggered by the hardware
trigger (ELC or external) based on

* what type of trigger the unit was configured for in the R_ADC_Open function.
Stopping a hardware triggered scan via

* this function does not abort an ongoing scan, but prevents the next scan from
occurring. Stopping a software

* triggered scan aborts an ongoing scan.

*

* @retval FSP_SUCCESS Scan stopped (software trigger) or hardware
triggers disabled.

* @retval FSP_ERR_ASSERTION An input argument is invalid.



199 * @retval FSP_ERR_NOT_OPEN Unit is not open.
200 * @retval FSP_ERR_NOT_INITIALIZED Unit is not initialized.

201
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******************************/

202 fsp_err_t R_ADC_ScanStop (adc_ctrl_t * p_ctrl)

203 {

204 adc_instance ctrl t * p_instance_ctrl = (adc_instance ctrl t *) p ctrl;
205

206 /* Perform parameter checking */

207 #if ADC_CFG_PARAM_CHECKING_ENABLE

208
209 /* Verify the pointers are valid */
210 FSP_ASSERT(NULL != p_instance_ctrl);
211 FSP_ERROR_RETURN(ADC_OPEN == p_instance_ctrl->opened, FSP_ERR_NOT_OPEN);
212 FSP_ERROR_RETURN(ADC_OPEN == p_instance_ctrl->initialized, FSP_ERR_NOT INITIALIZED);
213 #endif
214
215 /* Disable hardware trigger or stop software scan depending on mode. */
216 p_instance ctrl->p reg->ADCSR = 0U;
217
218 return FSP_SUCCESS;
219 }
c. FSPE
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b. MitHS

1 // HAREEEhal_entry. cH
2 // Pe@2yilliXADCIH

4 #define DEV_ADC "adco"
5 #define DEV_ADC_CHANNEL 0



7 #define REFER_VOLTAGE 330
8 #define CONVERT_BITS 1 << 12

10 void ad_test(void

12 rt_adc_device_t dev_adc = (rt_adc_device_t)rt_device_find(DEV_ADC

13 rt _uint32_t vol, value = 1000

15 if(dev_adc == RT_NULL

17 rt_kprintf("no adc device named %s\n", DEV_ADC

19 rt_adc_enable(dev_adc, DEV_ADC_ CHANNEL

20

21 value = rt_adc read(dev_adc, DEV_ADC_CHANNEL

22

23 vol = value * REFER_VOLTAGE / CONVERT_BITS

24 rt_kprintf("the adc voltage is :%d.%02d \n", vol / 100, vol % 100
25

26 rt_adc_disable(dev_adc, DEV_ADC_CHANNEL

28 MSH_CMD_EXPORT (ad_test, ad_test
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