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/* pull up the ENET_INT before RESET. */
GPIO_WritePinOutput(GPIO1, 10, 1);
//GPIO WritePinOutput(GPIO1, 9, 0);
GPIO_WritePinOutput(GPIO1, 14, 0);
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delay();
//GPIO WritePinOutput(GPIO1, 9, 1);
GPIO_WritePinOutput(GPIO1, 14, 1);

2) RIHilR

KX FRT10504{aJF=4RMII_REF_CLKRTEHR, iB52FLIBIRINE (RT1050 ENET_REF5S|H#IfFEE) , HHFMIMXRT1050 EVKHRFNZE F1-GHR
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3) LAN8720: HIEE]

RAS B EERTESS]_phyksz8081.c37{4, XIEVKLAN8720F1KSZ8081RNB: HHIEUEFME, FaEEX =T :

e f#define PHY_CONTROL1 REG ©x1FU//Ox1EU /*!< The PHY control one register. */
® #define PHY_CONTROL_ID1 ©x@7 //0x22U /*!< The PHY ID1 */

® f#define PHY_CTL1_SPEEDUPLX_MASK ©x001CU //0x0007U /*!< The PHY speed and duplex mask. */

TERIwip_ping bmfJPHY driverf@FHXEKE,
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> _mdio_resource

void *base

uint32_t csrClock_Hz

mdio_handle_t

. I
mdio_resource_t resource

mdioHandle

\4

const mdio_operations_t *ops; _mdio_operations

enet_ops void (*mdiolnit)(mdio_handle_t *handle); /1< MDIO interface init. */
ENET MDIO Init status_t (*mdioWrite)(mdio_handle_t *handle, uint32_t phyAddr, uint32_t devAddr, uint32_t data); /*!< MDIO write data. */

phyHandle —> _phy_handle

uint32_t phyAddr

) status_t (*mdioRead)(mdio_handle_t *handle, uint32_t phyAddr, uint32_t devAddr, uint32_t *dataPtr); /*!< MDIO read data. */
ENET_MDIO_Write

status_t (*mdioWriteExt)(mdio_handle_t *handle, uint32_t phyAddr, uint32_t devAddr, uint32_t data); /*!< MDIO write data. */

ENET_MDIO_Read

mdio_handle_t “mdioHandle status_t (‘mdioReadExt)(mdio_handle_t *handle, uint32_t phyAddr, uint32_t devAddr, uint32_t *dataPtr); /< MDIO read data. */

NULL

const phy_operations_t *ops

NULL

phyksz8

PHY_KSZ8081_Init
PHY_KSZ8081 Write phy_operations_t
status_t (*phylnit)(phy_handle_t *handle, const phy_config_t *config); i
PHY_KSZ8081_Read status_t (*phyWrite)(phy_handle_t *handle, int32_{ phyReg, uint32_t data); AR
. status_t (*phyRead)(phy_handle_t *handle, uint32_t phyReg, uint32_t *dataPtr);
PHY_KSZ8081_GetAutoNegotiationStatus status_t ("getAutoNegoStatus)(phy_handle_t *handle, bool *status);
X status_t (*getLinkStatus)(phy_handle_t *handle, bool *status);

PHY_KSZ8081_GetLinkStatus status_t (*getLinkSpeedDuplex)(phy_handle_t *handle, phy_speed_t *speed, phy_duplex_t

*duplex);
PHY_KSZ8081_GetLinkSpeedDuplex status_t (*setLinkSpeedDuplex)(phy_handle_t *handle, phy_speed_t speed, phy_duplex_t

duplex);
PHY_KSZ8081_SetLinkSpeedDuplex status_t (*enableLoopback)(phy_handle_t *handle, phy_loop_t mode, phy_speed_t speed,

bool enable);
PHY_KSZ8081_EnableLoopback

phyDriver_ops

A TATLAISE phyksz8081_opsEEFAMRRRIREFS T IIRIMAM RS, AEEE7ZRE )ik Z EHIERKSZ808 1RNBHMILANS720:5 , BIMURE
IEBOIREIN T

1. EBApAAfsl_phyksz8081.cfllfsl_phyksz8081.hAfsl_phy_driver.cflfsl_phy_driverh
2. {28 fs1_phy_driver.cHRHIERE RS

https://editor.mdnice.com/?outld=f636f29117d1454099d14f2f2968d4ec 5/23



1/10/22, 2:14 PM Markdown | 1.EHERREE Nice

#include "fsl_phy driver.h"

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

* Definitions

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

/*! @brief Defines the PHY Driver vendor defined registers. */

#1f defined(PHY_KSZ8081)

#define PHY_CONTROL1_REG ©x1EU /*I< The PHY control one register. */
#define PHY_CONTROL2_REG ©x1FU /*1< The PHY control two register. */
#define PHY_CONTROL_ID1 ©x22U /*!< The PHY ID1*/

#endif

#if defined(PHY_LAN8726A)

#define PHY MODE_CTRLSTATUS REG ox11
/*!< The PHY Mode Control/Status Register. */

#define PHY_INTSRCFLAG_REG ox1D /*I< The PHY Interrupt Source Flag register. */
#define PHY_INTMASK_REG Ox1EU /*1< The PHY control Interrupt Mask register. */
#define PHY_CTRLSTATUS_REG Ox1FU /*I< The PHY control Status register. */
#define PHY_CONTROL_ID1 oxo7U /*!1< The PHY ID1*/

#define PHY_INTMASK_REG_MASK OXFE

#define PHY_MODE_CTRLSTATUS_REMOTELOOP_MASK ox200U

#endif

/*! @brief Defines the mask flag of operation mode in control registers */

#define PHY_CTL2_REMOTELOOP_MASK 0x0004U /*I< The PHY remote Lloopback mask. */
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#define PHY_CTL2 REFCLK_SELECT_MASK 6x0080U /*!< The PHY RMII reference clock select. */
#define PHY_CTL1_1O0HALFDUPLEX_MASK ©x0001U /*!< The PHY 16M half duplex mask. */
#define PHY_CTL1_100HALFDUPLEX_MASK 6x0002U /*!< The PHY 106M half duplex mask. */
#define PHY_CTL1_10FULLDUPLEX_MASK ©x0005U /*!< The PHY 16M full duplex mask. */
#define PHY_CTL1_100FULLDUPLEX_MASK ©x0006U /*!< The PHY 100M full duplex mask. */
#define PHY_CTL1_SPEEDUPLX_MASK 0x001CU //6x0007U /*!< The PHY speed and duplex mask. */
#define PHY_CTL1_ENERGYDETECT_MASK ©xl1eU /*!< The PHY signal present on rx differential pair. */
#define PHY CTL1_LINKUP_MASK 0x100U /*I< The PHY Link up. */

#define PHY_LINK_READY MASK (PHY_CTL1_ENERGYDETECT _MASK | PHY_CTL1_LINKUP_MASK)

/*! @brief Defines the timeout macro. */
#define PHY_READID TIMEOUT COUNT 1000U
/*! @brief Defines the timeout macro. */

#define PHY_TIMEOUT_COUNT @x3FFFFFFU

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

* Prototypes
******************************************************************************/

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

* Variables
******************************************************************************/

const phy_operations_t phyDriver_ops = { .phyInit = PHY_Driver_Init,
.phyWrite = PHY_Driver_Write,
.phyRead = PHY_Driver_Read,

.getAutoNegoStatus = PHY_Driver_GetAutoNegotiationStatus,
.getLinkStatus = PHY_Driver_GetLinkStatus,
.getLinkSpeedDuplex = PHY_Driver_GetLinkSpeedDuplex,
.setlLinkSpeedDuplex = PHY_Driver_SetlLinkSpeedDuplex,
.enablelLoopback = PHY_Driver_EnablelLoopback};

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

* Code
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******************************************************************************/

status_t PHY_Driver_Init(phy_handle_t *handle, const phy_config_t *config)

{
uint32_t bssReg;

uint32_t counter = PHY_READID_TIMEOUT_COUNT;
status_t result = kStatus_Success;
0;

uint32_t regValue

uint32_t timeDelay;
/* Init MDIO interface. */
MDIO_Init(handle->mdioHandle);

/* Assign phy address. */
handle->phyAddr = config->phyAddr;

/* Check PHY ID. */
do

{
result = MDIO_Read(handle->mdioHandle, handle->phyAddr, PHY_ID1_REG, &regValue);

if (result != kStatus_Success)

{

return result;
¥
counter--;

} while ((regValue != PHY_CONTROL_ID1) && (counter != @U));

if (counter == @U)
{

return kStatus_Fail;

/* Reset PHY. */
result = MDIO_Write(handle->mdioHandle, handle->phyAddr, PHY_BASICCONTROL_REG, PHY_BCTL_RESET_MASK);
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if (result == kStatus_Success)
{
/*#if defined(FSL_FEATURE_PHYDriver USE_RMII50M_MODE)
result = MDIO_Read(handle->mdioHandle, handle->phyAddr, PHY_CONTROL2_REG, &regValue);

if (result != kStatus_Success)

{
return result;
}
result =
MDIO Write(handle->mdioHandle, handle->phyAddr, PHY_CONTROL2_REG, (regValue | PHY_CTL2 REFCLK_SELECT_MASK));
if (result != kStatus_Success)
{
return result;
}

#endif FSL_FEATURE_PHYDriver_ USE_RMII50OM_MODE */

#if defined(PHY_LAN8726A)

/* Enable Interrupt */

result = MDIO_Read(handle->mdioHandle, handle->phyAddr, PHY_INTMASK REG, &regValue);

if (result == kStatus_Success)

{
MDIO_Write(handle->mdioHandle, handle->phyAddr,PHY_INTMASK_REG, (regValue | PHY_INTMASK_REG_MASK));

#endif

if (config->autoNeg)
{
/* Set the auto-negotiation then start it. */

result =
MDIO_Write(handle->mdioHandle, handle->phyAddr, PHY_AUTONEG_ADVERTISE_REG,
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(PHY_1@@BASETX_FULLDUPLEX_MASK | PHY_10@BASETX_HALFDUPLEX_MASK |
PHY_1@BASETX_FULLDUPLEX_MASK | PHY_1@BASETX_HALFDUPLEX_MASK | PHY_IEEE802_3 SELECTOR_MASK));

if (result == kStatus_Success)

{
result = MDIO_Write(handle->mdioHandle, handle->phyAddr, PHY_BASICCONTROL_REG,
(PHY_BCTL_AUTONEG_MASK | PHY_BCTL_RESTART_AUTONEG_MASK));

if (result == kStatus_Success)

{
/* Check auto negotiation complete. */
while (counter --)
{
result = MDIO_Read(handle->mdioHandle, handle->phyAddr, PHY_BASICSTATUS_REG, &bssReg);
if ( result == kStatus_Success)
{
if ((bssReg & PHY_BSTATUS_AUTONEGCOMP_MASK) != 0)
{
/* Wait a moment for Phy status stable. */
for (timeDelay = ©; timeDelay < PHY_TIMEOUT_COUNT; timeDelay ++)
{
__ASM("nop");
¥
break;
}
¥
if (!counter)
{
return kStatus_PHY_AutoNegotiateFail;
}
}
}

}
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else

/* This PHY only supports 10/100M speed. */
assert(config->speed <= kPHY_Speedl0oM);

/* Disable isolate mode */
result = MDIO_Read(handle->mdioHandle, handle->phyAddr, PHY_BASICCONTROL_REG, &regValue);

if (result != kStatus_Success)

{

return result;

}
regValue &= ~PHY_BCTL_ISOLATE_MASK;
result = MDIO_Write(handle->mdioHandle, handle->phyAddr, PHY_BASICCONTROL_REG, regValue);

if (result != kStatus_Success)

{

return result;

/* Disable the auto-negotiation and set user-defined speed/duplex configuration. */

result = PHY_Driver_SetLinkSpeedDuplex(handle, config->speed, config->duplex);

}

return result;

status_t PHY_Driver_Write(phy_handle_t *handle, uint32_t phyReg, uint32_t data)
{
return MDIO_Write(handle->mdioHandle, handle->phyAddr, phyReg, data);

status_t PHY_Driver_Read(phy_handle_t *handle, uint32_t phyReg, uint32_t *dataPtr)
{
return MDIO_Read(handle->mdioHandle, handle->phyAddr, phyReg, dataPtr);
}
https://editor.mdnice.com/?outld=f636f29117d1454099d14f2f2968d4ec 11/23
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status_t PHY_Driver_GetAutoNegotiationStatus(phy_handle_t *handle, bool *status)
{

assert(status);

status_t result;
uint32_t regValue;

*status = false;

/* Check auto negotiation complete. */
result = MDIO_Read(handle->mdioHandle, handle->phyAddr, PHY_BASICSTATUS_REG, &regValue);

if (result == kStatus_Success)

{
if ((regValue & PHY_BSTATUS_AUTONEGCOMP_MASK) != @U)

{

*status = true;

}

return result;

status_t PHY_Driver_GetLinkStatus(phy_handle_t *handle, bool *status)
{

assert(status);

status_t result;
uint32_t regValue;

/* Read the basic status register. */
result = MDIO_Read(handle->mdioHandle, handle->phyAddr, PHY_BASICSTATUS_REG, &regValue);

if (result == kStatus_Success)

{
if ((PHY_BSTATUS_LINKSTATUS_MASK & regValue) != @U)
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{
/* Link up. */
*status = true;
}
else
{
/* Link down. */
*status = false;
}

}

return result;

status_t PHY_Driver_GetLinkSpeedDuplex(phy_handle_t *handle, phy_speed_t *speed, phy_duplex_t *duplex)

{
assert(!((speed == NULL) && (duplex == NULL)));

status_t result;
uint32_t regValue;
uint32_t flag;

/* Read the control register. */
#1f defined(PHY _KSZ8081)
result = MDIO_Read(handle->mdioHandle, handle->phyAddr, PHY_CONTROL1_REG, &regValue);
if (result == kStatus_Success)
{
if (speed != NULL)

{
flag = regValue & PHY_CTL1_SPEEDUPLX_MASK;

if ((PHY_CTL1_1@@HALFDUPLEX MASK == flag) || (PHY_CTL1_1@@FULLDUPLEX_MASK == flag))

{
*speed = kPHY_Speedl100M;

}

else
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*speed = kPHY_Speedl0M;

#endif

#1f defined(PHY_LAN8720A)
result = MDIO_Read(handle->mdioHandle, handle->phyAddr, PHY_CTRLSTATUS_REG, &regValue);

if (result == kStatus_Success)

{
if (speed != NULL)
{
flag = regValue & PHY_CTL1_SPEEDUPLX_MASK;
if ((PHY_CTL1_1@@HALFDUPLEX_MASK == flag) || (PHY_CTL1_1@@FULLDUPLEX_MASK == flag))
{
*speed = kPHY_Speedl00M;
}
else
{
*speed = kPHY_Speedl@M;
}
}
#endif

if (duplex != NULL)

{
flag = regValue & PHY_CTL1_SPEEDUPLX_MASK;

if ((PHY_CTL1_1@FULLDUPLEX_MASK == flag) || (PHY_CTL1_100FULLDUPLEX_MASK == flag))

{

*duplex = kPHY_FullDuplex;
}
else
{

*duplex = kPHY_HalfDuplex;
}
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}

return result;

status_t PHY_Driver_SetLinkSpeedDuplex(phy_handle_t *handle, phy_speed_t speed, phy_duplex_t duplex)

{
/* This PHY only supports 10/100M speed. */

assert(speed <= kPHY_Speedl10oM);

status_t result;

uint32_t regValue;

result = MDIO_Read(handle->mdioHandle, handle->phyAddr, PHY_BASICCONTROL_REG, &regValue);
if (result == kStatus_Success)
{
/* Disable the auto-negotiation and set according to user-defined configuration. */
regValue &= ~PHY_BCTL_AUTONEG_MASK;
if (speed == kPHY_Speed10eM)

{

regValue |= PHY_BCTL_SPEED®_MASK;
}
else
{

regValue &= ~PHY_BCTL_SPEEDO_MASK;
}
if (duplex == kPHY_FullDuplex)
{

regValue |= PHY_BCTL_DUPLEX_MASK;
}
else
{

regValue &= ~PHY_BCTL_DUPLEX_MASK;
}
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result = MDIO _Write(handle->mdioHandle, handle->phyAddr, PHY_BASICCONTROL_REG, regValue);
}

return result;

status_t PHY_Driver_EnableLoopback(phy_handle_t *handle, phy_loop_t mode, phy speed_t speed, bool enable)

{
/* This PHY only supports local/remote loopback and 10/100M speed. */
assert(mode <= kPHY_RemotelLoop);
assert(speed <= kPHY_Speed100M);
status_t result;
uint32_t regValue;
/* Set the loop mode. */
if (enable)
{
if (mode == kPHY_Localloop)
{
if (speed == kPHY_Speedl0eM)
{
regValue = PHY_BCTL_SPEED@ MASK | PHY_BCTL_DUPLEX_MASK | PHY_BCTL_LOOP_MASK;
}
else
{
regValue = PHY_BCTL_DUPLEX_MASK | PHY_BCTL_LOOP_MASK;
}
return MDIO_Write(handle->mdioHandle, handle->phyAddr, PHY_BASICCONTROL_REG, regValue);
}
else
{
/* Remote loopback only supports 100M full-duplex. */
/* assert(speed == kPHY_Speed100M);
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regValue = PHY_BCTL_SPEED@_MASK | PHY_BCTL_DUPLEX_MASK | PHY_BCTL_LOOP_MASK;
result = MDIO_Write(handle->mdioHandle, handle->phyAddr, PHY_BASICCONTROL_REG, regValue);

if (result != kStatus_Success)

{

return result;
¥/
/* Set the remote loopback bit. */

/* First read the current status in control register. */
#if defined(PHY KSZ8681)
result = MDIO_Read(handle->mdioHandle, handle->phyAddr, PHY_CONTROL2_REG, &regValue);

if (result == kStatus_Success)

{
return MDIO_Write(handle->mdioHandle, handle->phyAddr, PHY_CONTROL2_REG,\
(regValue | PHY_CTL2_ REMOTELOOP_MASK));

#endif

#if defined(PHY_LANS720A)

result = MDIO_Read(handle->mdioHandle, handle->phyAddr, PHY_MODE_CTRLSTATUS_REG, &regValue);

if (result == kStatus_Success)

{
return MDIO_Write(handle->mdioHandle, handle->phyAddr, PHY_MODE_CTRLSTATUS_REG, \
(regValue | PHY_MODE_CTRLSTATUS_REMOTELOOP_MASK));
}
#endif
}
}
else
{
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/* Disable the loop mode. */

if (mode == kPHY_LocallLoop)

{
/* First read the current status in control register. */
result = MDIO_Read(handle->mdioHandle, handle->phyAddr, PHY_BASICCONTROL_REG, &regValue);
if (result == kStatus_Success)
{
regValue &= ~PHY_BCTL_LOOP_MASK;
return MDIO_Write(handle->mdioHandle, handle->phyAddr, PHY_BASICCONTROL_REG,
(regValue | PHY _BCTL_RESTART_AUTONEG_MASK));
}
}
else
{

#if defined(PHY_KSZ8081)

/* First read the current status in control one register. */
result = MDIO_Read(handle->mdioHandle, handle->phyAddr, PHY_CONTROL2_REG, &regValue);

if (result == kStatus_Success)

{
return MDIO_Write(handle->mdioHandle, handle->phyAddr, PHY_CONTROL2_REG,
(regValue & ~PHY CTL2 REMOTELOOP_MASK));

#endif

#if defined(PHY_LAN8726A)

result = MDIO_Read(handle->mdioHandle, handle->phyAddr, PHY_MODE_CTRLSTATUS_REG, &regValue);

if (result == kStatus_Success)

{

return MDIO_Write(handle->mdioHandle, handle->phyAddr, PHY_MODE_CTRLSTATUS_REG, (regValue & ~PHY_MODE_CTRLSTATUS_REMOTELOOP_MASK)

#endif
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}

return result;

3. {&fsl_phy_driverhAIERE=RA, FHi8phyksz8081_opsiEHHRBFREEARER /Y phyDriver _ops

/*! @brief PHY driver version */

#define FSL_PHY DRIVER VERSION (MAKE_VERSION(2, @, ©))

/*! @brief PHY operations structure. */

extern const phy_operations_t phyDriver_ops;

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

* API

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

#1f defined(__cplusplus)
extern "C" {

#endif

/*!

* @name PHY Driver
* e

*/

/*!
* @brief Initializes PHY.

*

* This function initialize PHY.

*

* @param handle PHY device handle.
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* @param config Pointer to structure of phy_config t.
* @retval kStatus_Success PHY initialization succeeds
* @retval kStatus_Fail PHY initialization fails
* @retval kStatus_PHY_SMIVisitTimeout PHY SMI visit time out
*/
status_t PHY_Driver_Init(phy_handle_t *handle, const phy_config t *config);

/*!

* @brief PHY Write function. This function writes data over the SMI to

* the specified PHY register. This function is called by all PHY interfaces.
*

* @param handle PHY device handle.
* @param phyReg The PHY register.
* @param data The data written to the PHY register.

* @retval kStatus_Success PHY write success
* @retval kStatus_PHY_SMIVisitTimeout PHY SMI visit time out
*/

status_t PHY_Driver_Write(phy_handle_t *handle, uint32_t phyReg, uint32_t data);

/*!
* @brief PHY Read function. This interface read data over the SMI from the

* specified PHY register. This function is called by all PHY interfaces.

* @param handle  PHY device handle.
* @param phyReg  The PHY register.

* @param dataPtr The address to store the data read from the PHY register.

* @retval kStatus_Success PHY read success

* @retval kStatus_PHY_SMIVisitTimeout PHY SMI visit time out

*/

status_t PHY_Driver_Read(phy_handle_t *handle, uint32_t phyReg, uint32_t *dataPtr);

/*!
* @brief Gets the PHY auto-negotiation status.
*

* @param handle  PHY device handle.
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* @param status  The auto-negotiation status of the PHY.

* - true the auto-negotiation is over.

* - false the auto-negotiation is on-going or not started.

* @retval kStatus_Success PHY gets status success

* @retval kStatus_PHY_SMIVisitTimeout PHY SMI visit time out

*/

status_t PHY_Driver_GetAutoNegotiationStatus(phy_handle_t *handle, bool *status);

/*!
* @brief Gets the PHY link status.

*

* @param handle  PHY device handle.
* @param status  The link up or down status of the PHY.

* - true the link is up.

* - false the link is down.

* @retval kStatus_Success PHY gets link status success

* @retval kStatus_PHY_SMIVisitTimeout PHY SMI visit time out

*/

status_t PHY_Driver_GetLinkStatus(phy_handle_t *handle, bool *status);

/*!
* @brief Gets the PHY link speed and duplex.
*

* @brief This function gets the speed and duplex mode of PHY. User can give one of speed

* and duplex address paramter and set the other as NULL if only wants to get one of them.

* @param handle  PHY device handle.

* @param speed The address of PHY link speed.

* @param duplex The link duplex of PHY.

* @retval kStatus_Success  PHY gets link speed and duplex success

* @retval kStatus_PHY_SMIVisitTimeout PHY SMI visit time out

*/

status_t PHY_Driver_GetLinkSpeedDuplex(phy_handle_t *handle, phy_speed_t *speed, phy_duplex_t *duplex);

/*!
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* @brief Sets the PHY link speed and duplex.

*

* @param handle  PHY device handle.

* @param speed Specified PHY link speed.

* @param duplex  Specified PHY link duplex.

* @retval kStatus_Success PHY gets status success

* @retval kStatus_PHY_SMIVisitTimeout PHY SMI visit time out

*/

status_t PHY_Driver_SetLinkSpeedDuplex(phy_handle_t *handle, phy speed_t speed, phy_duplex_t duplex);

/*!
* @brief Enables/disables PHY loopback.

*
* @param handle  PHY device handle.

* @param mode The loopback mode to be enabled, please see "phy loop_t".

* All loopback modes should not be set together, when one loopback mode is set
* another should be disabled.

* @param speed PHY speed for loopback mode.

* @param enable  True to enable, false to disable.

* @retval kStatus_Success PHY loopback success

* @retval kStatus_PHY_SMIVisitTimeout PHY SMI visit time out

*/

status_t PHY_Driver_EnableLoopback(phy_handle_t *handle, phy loop_t mode, phy speed_t speed, bool enable);
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