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Introduction

This definition of the ethernet physical device driver definition is based on the Program Tools Group generic device driver model for the Blackfin processor.  

Overview of the driver model

The PTG device driver model provides the following standard set of functions that must be provided by each device driver
devOpen
is used to open the driver for a device and allow the application to provide the handle for the service managers that it should use. The application controls whether events from the device are processed immediately by an interrupt service routine or whether they are deferred to be processed at the lowest interrupt priority. The application can also control how interactions between thread level and interrupt level are synchronized.
devControl
provides a generic way of passing command and information to the driver and obtaining general device status from the driver. The driver model defines some generic commands that can be supported by all device drivers. This Ethernet physical device driver definition also defines a set of commands that are expected to be supported by all conformant Ethernet drivers. In addition to these common Ethernet commands a driver for a specific device may define additional commands.

devRead
provides the means for the application to provide buffers that are to be filled by obtaining data from the device. When a buffer is filled then the device driver invokes an application supplied callback function to process the data. The application can determine if the callback is invoked directly in an interrupt service routine or if it should be deferred till the lowest priority interrupt level executes.

devWrite
provides the means for the application to provide containing data that is to be sent to the device. When a buffer has been processed and sent to the device then the device driver invokes an application supplied callback function to handle the processed buffer. The application can determine if the callback is invoked directly in an interrupt service routine or if it should be deferred till the lowest priority interrupt level executes.

devClose
is used by the application to close the device driver and allow any resources being used by the driver to be released.

When the device is opened the application can provide the address of a callback function which the driver will invoke to report events from the device such as the reception of a frame or the transmission of a frame. When you open the device driver you can also supply handles for each of the services below
· A DMA manager which can be used to simplify handling the DMA controller 

· A DCB (Deferred Callback) manager which can be used to defer the invocation of the application supplied callback function. If the handle is NULL then all application callbacks occur at the interrupt level that the originating event is mapped to.

Overview of the Ethernet physical device driver

The principal function of the Ethernet physical device driver is to transmit to and receive frames from the Ethernet. The device driver is expected to process any valid frames and does not itself attempt to identify or rely on any features of the protocol being used by the application.
The driver is expected to be able to support multiple receive and transmit buffers and normally relies on the application providing the driver with memory for any internal control structures that it needs as well as the actual buffer memory.

Control commands

The set of common control commands expected to be supported by each Ethernet device drivers are
ADI_ETHER_CMD_MEM_SIZES
returns the amount of base memory that the driver needs as well as the amount of memory needed for each transmit and receive buffer that it is expected to support. 
ADI_ETHER_CMD_SUPPLY_MEM supplies the driver with memory to be used internally by the driver and it returns the maximum number of simultaneous receives and transmits that it can support with the supplied memory.
ADI_ETHER_CMD_GET_MAC_ADDR is used to obtain the physical media address (MAC address) currently in use by the MAC. 

ADI_ETHER_CMD_SET_MAC_ADDR is used to set the physical media address (MAC address) to be used by the MAC.
ADI_ETHER_CMD_GET_STATISTICS is used to retrieve the statistical counts that are collected by the ethernet MAC or driver. 

ADI_ETHER_CMD_RESET_STATISTICS is used to reset the statistical counts.
ADI_ETHER_CMD_GET_BUFFER_PREFIX returns the number of bytes of data that the Ethernet driver requires the application to provide before the start of each frame buffer.
ADI_ETHER_CMD_UNUSED_BUFFER_COUNTS returns the number of empty received buffers and the number of transmit buffers waiting to be sent.
ADI_ETHER_CMD_GET_MIN_RECV_BUFSIZE returns the minimum receive buffer size that the driver can use.

ADI_ETHER_CMD_USE_IVG is used to notify the driver if the MAC interrupt has been mapped to non default level.

ADI_ETHER_CMD_USE_DMA is used to notify the driver if the MAC DMA channels have been mapped to non default channels.

ADI_ETHER_CMD_START is used to notify the device driver that it should enable the sending and receiving of frames. This control code is used once all necessary configuration of the device has been completed.
ADI_ETHER_CMD_GEN_CHKSUMS is used to request the driver to generate IP checksums for received packets.

ADI_ETHER_CMD_SET_SPEED is used to specify if the MAC is to sport 10 or 100 MBits/sec.

ADI_ETHER_CMD_SET_FULL_DUPLEX is used to specify if the MAC is to be in full or half duplex mode.

ADI_ETHER_CMD_SET_NEGOTIATE tells the driver that speed etc should be negotiated automatically.

AD_ETHER_CMD_GET_PHY_REGS is used to obtain the current values of the PHY registers.

ADI_ETHER_CMD_SET_LOOPBACK is used to turn on loopback at the PHY.

Receiving frames
The function devRead is used to supply the driver with a buffer that is to be used to hold received frames. The parameter passed to the devRead function is a pointer to an ADI_DEV_BUFFER structure which describes the supplied buffer. Each received frame must be stored in a single contiguous memory area. If a received frame is larger than the available buffer then the frame will simply be discarded.
Either a single frame or a list of buffer structures can be passed on a single call of the devRead function. Each buffer structure in the chain will be used to receive a separate frame.

The application supplied callback function is normally invoked for each received frame. 
Transmitting frames

The function devWrite is used to initiate the transmission of a frame or a list of frames. The parameter passed to the devWrite function is a pointer to an ADI_ETHER_BUFFER structure. Each ADI_ETHER_BUFFER structure describes a single frame which may consist of up to two separate memory areas. The passed parameter must be a pointer to a structure which is an extended version of the ADI_DEV_1D_BUFFER structure and is described in the section The buffer control structure. In the case of transmitting a frame the data for the frame can be held in two separate buffers to allow the frame header and the actual payload to be in two separate memory areas.

If the data for the frame is split over two memory areas then a maximum of 64 bytes of frame data can be in the first buffer.

The device driver will accept either a single frame of data or a list of chained buffer structures in each call of the devWrite. Each buffer structure defines the data for a single frame that is to be transmitted.
The buffer control structure
The parameter passed to devRead must be a pointer to an ADI_DEV_1D_BUFFER structure which describes a single contiguous memory area and each received frame is stored in a single buffer.  In the transmit case the header may be held in one buffer while the actual payload is in held in a separate buffer.
Normally the parameter passed to devRead and devWrite points to an ADI_DEV_BUFFER structure, in the case of a driver for an Ethernet MAC however the driver expects to be passed a parameter which points to an ADI_ETHER_BUFFER structure. The ADI_ETHER_BUFFER extends the ADI_DEV_1D_BUFFER structure to allow the driver to optionally return status information and in the case of a received frame calculated IP checksums.
typedef struct adi_ether_buffer {









char

Reserved[ADI_DEV_RESERVED_SIZE];





// reserved for physical device 
// driver use


void
*Data;

// pointer to data and 

// must be 4 byte aligned

u32
ElementCount;
// data element count


u32
ElementWidth;
// data element width (in bytes)


void*
CallbackParameter;// callback flag/pArg value


u32
ProcessedFlag;
// processed flag


u32
ProcessedElementCount;





// # of elements read in/out


struct adi_dev_ether_buffer
*pNext;









// next buffer

void
*PayLoad;

// pointer to IP Payload


u32
PayloadCount
// Length of payload in bytes

u16
IPHdrChksum;
// the IP header checksum


u16
IPPayloadChksum;
// the IP header and payload checksum


u32
StatusWord;

// the frame status word
} ADI_ETHER_BUFFER;
The field Data points to a memory area whose length in bytes is given by the product of ElementCount and ElementWidth. The address of the buffer must be 4 byte aligned i.e. it is amultiple of 4. The product of ElementCount and ElementWidth must also be a multiple of 4.  In the case of a receive frame the driver will also store the full received frame even if the memory area specified by ElementCount and ElementWidth is smaller than the frame. Each receive buffer must be cabale of holding at least the number of bytes specified by the ADI_ETHER_CMD_GET_MIN_RECV_BUFSIZE control command. 

The actual size of each frame is specified by the contents of the first two bytes of the buffer.
The value of the CallbackParameter is passed as the third argument to the callback function when the buffer has been processed.

After a buffer has been processed the ProcessedFlag field will be set to TRUE and the number of elements read or written is stored in the ProcessedElementCount. The number of bytes transferred can be obtained by multiplying the ProcessedElementCount by the ElementWidth field.

In the case of devWrite the frame size is always specified in the first two bytes of the frame.  If Payload is non-zero then the contents of the frame are held in two separate buffers. The start of the frame is held in the buffer whose address is specified by the Data field and the product of ElementCount and ElementWidth notifies the driver of the number of bytes in the first buffer. The remainder of the frame must be held in the memory whose address is specified by the Payload field. The address supplied by the Payload field must be 4 byte aligned, i.e. it must be a multiple of 4. If the Payload field is NULL then the driver assumes that the frame is in a single contiguous memory area pointed to by the Data field.
The pNext pointer points to the next ADI_ETHER_BUFFER structure so that multiple frames/buffers can be supplied in a single call of devRead or devWrite.  

If the driver or device supports the generation of the IP checksums then the IPHdrChksum field is used to return the checksum for the IP header and the field IPPayloadChksum returns the checksum for the payload. The bytes of the frame that are to be included in each checksum are shown in the table below
	Byte Number
	Description
	Included in IPHdrChksum? 
	Included in IPPayload Chksum? 

	1-14
	Standard Ethernet header: Dest Address, Src Address, Length/Type
	No
	No

	15-34
	Typical IP Header, without IP Header options
	Yes
	No

	35- N
	IP Payload, including Ethernet FCS
	No
	Yes


The StatusWord field can be used to detect when a frame has been received or transmitted.  The driver always sets the StatusWord to zero before using a buffer.
In the case of a receive the format of the StatusWord after a frame has been received in the buffer is shown below

	Bits
	Description

	10:0
	FrameLength in bytes. 

	11
	Should be zero

	12
	ReceiveComplete. This bit is set to 1 when the frame has been completely received. If the checksum generation is enabled then the checksums are written before the ReceiveComplete bit is set to 1.

	13
	ReceiveOK is set to 1 when the received frame is valid. The driver will normally only notify the application when valid frames are received.


The ReceiveComplete bit can be used to detect when the buffer holds a complete received frame. 
In the case of transmitting a frame the format of the StatusWord after a frame has been transmitted is shown below

	Bits
	Description

	0 
	TransmitComplete. This bit is set to 1 when the frame has been completely transmitted.

	1
	TransmitOK. This bit is set to 1 if the frame has been transmitted successfully.


The TransmitComplete bit can be used to detect when the frame that the buffer holds has been transmitted. If any errors occurred during the transmission the TransmitOK bit will be zero.

The format of the data in each receive or transmit buffer is as shown in the structure ADI_ETHER_FRAME_BUFFER
typedef struct adi_ether_frame_buffer {


u16

NoBytes;

// the no. of following bytes


u8

Dest[6];

// destination MAC address


u8

Srce[6];

// source MAC address


u8

LTfield[2];

// length/type field


u8

Data[0];

// payload bytes

} ADI_ETHER_FRAME_BUFFER; 

The starting address of each frame buffer must be full word aligned i.e. the address must be a multiple of 4. 

The value of the NoBytes field on transmission is the number of bytes of frame data not including the two length bytes or the FCS bytes. On reception the NoBytes fields contains the number of bytes written to the buffer excluding the two length bytes and therefore normally includes the FCS bytes as well as any received pad bytes.

Application supplied callback function

The protype for the callback function is as shown below

typedef void (*ADI_DCB_CALLBACK_FN) 

(void* pHandle, u32 u32Arg, void* pArg);

Where pHandle is the handle that was supplied to the device driver when it was opened by the application. The u32Arg indicates the reason for the call back. The meaning of the pArg pointer depends on the particular reason for the callback.

	Reason code
	Description
	Meaning of pArg

	ADI_ETHER_EVENT_FRAME_RCVD
	One or more frames have been received.
	The value of pArg will be the CallbackParameter for the first buffer in the list of processed buffers.

	ADI_ETHER_EVENT_FRAME_XMIT
	One or more frames have been sent.
	The value of pArg will be the CallbackParameter for the first buffer in the list of processed buffers.

	ADI_ETHER_EVENT_INTERRUPT
	The controller has raised an interrupt.
	The value is a status word to indicate the nature of the interrupt. The contents of the status word is dependent on the controller.

	ADI_ETHER_EVENT_INTERRUPT_PHY
	The PHY  has raised an interrupt.
	The value is a status word to indicate the nature of the interrupt from the PHY. The contents of the status word is dependent on the controller.


API Definition extensions
The general definition for each of the API functions is given in the PTG Device Driver Specification. This section describes only any differences or extensions that the Ethernet driver makes to the API definition. 

devWrite
The devWrite function expects to be passed a pointer to an ADI_ETHER_BUFFER structure which is an extension of the ADI_DEV_1D_BUFFER structure.  The 
devRead
The devRead function expects to be passed a pointer to an ADI_ETHER_BUFFER structure which is an extension of the ADI_DEV_1D_BUFFER structure. 
devControl

In addition to the standard control commands that all drivers may support the Ethernet device driver is expected to support the following device specific control commands.

ADI_ETHER_CMD_MEM_SIZES


ADI_ETHER_CMD_MEM_SIZES returns the amount of base memory that the driver needs as well as the amount of memory needed for each transmit and receive buffer that it is expected to support. The pArg parameter must point to a structure as shown below
typedef struct adi_ether_mem_sizes {


u32
BaseMemSize;
// no. of bytes for the driver


u32 
MemPerRecv;

// no. of bytes per outstanding read

u32 
MemPerXmit;

// no. of bytes per outstanding send
} ADI_ETHER_MEM_SIZES;

The driver will update the fields of the passed structure so that the application can determine how much memory it will need to supply to the driver.

ADI_ETHER_CMD_SUPPLY_MEM 

ADI_ETHER_CMD_SUPPLY_MEM supplies the driver with memory to be used internally by the driver and it returns the maximum number of simultaneous receives and transmits that it can support with the supplied memory. The pArg parameter must point to a structure as shown below

typedef struct adi_ether_supply_mem {


void
*RcveMem;
// memory area for the receive control data


u32
RcveMemLength;// the size of the supplied receive 
// memory area in bytes


u32
MaxRcveFrames;// on return the maximum no. of 

// simultaneous recvs

void
*XmitMem;
// memory area for the transmit control data


u32
XmitMemLength;// the size of the supplied 

// transmit memory area in bytes


u32
MaxXmitFrames;// on return the maximum. no. of 

// simultaneous transmits


void
*BaseMem;
// memory area for the drivers base memory


u32
BaseMemLength;// the size of the supplied 

// base memory in bytes
} ADI_ETHER_SUPPLY_MEM;

The fields RcveMem and RcveMemLength define the memory area that the driver can use for any control data that it needs when receiving frames. This area does not include any buffer area but is used only for the control data needed for each concurrent receive. The field MaxRcveFrames is set by the driver to return the maximum number of simultaneous receives that it can support.

The fields XmitMem and XmitMemLength define the memory area that the driver can use for any control data that it needs for transmit frames. This area does not include any buffer area but is used only for the control data needed for each concurrent transmit. The field MaxXmitFrames is set by the driver to return the maximum number of simultaneous transmits that it can support.

The fields BaseMem and BaseMemLength define the memory area that the driver can use for any control data it needs. If the supplied area is not sufficiently large then the driver will set the MaxRcveFrames and MaxXmitFrames to zero to indicate that no frames can be sent or received.
ADI_ETHER_CMD_GET_MAC_ADDR 

ADI_ETHER_CMD_GET_MAC_ADDR  is used to obtain the physical media address (MAC address) currently in use by the MAC. The pArg parameter must point to six bytes of memory where the driver will write the current MAC address.
ADI_ETHER_CMD_SET_MAC_ADDR  

ADI_ETHER_CMD_GET_MAC_ADDR  is used to set the physical media address (MAC address) to be used by the MAC. The pArg parameter must point to six bytes of memory which holds the MAC address that is to be used by the MAC.

ADI_ETHER_CMD_GET_STATISTICS 

ADI_ETHER_CMD_GET_STATISTICS is used to retrieve the statistical counts that are collected by the ethernet MAC and driver and reset them all to zero. The pArg parameter must point to a structure as defined below
typedef unsigned long long u64;

typedef struct adi_ether_statistics_counts {

u64 EMAC_RX_CNT_OK;
// RX Frame Successful Count

u64 EMAC_RX_CNT_FCS;
// RX Frame FCS Failure Count

u64 EMAC_RX_CNT_ALIGN;
// RX Alignment Error Count

u64 EMAC_RX_CNT_OCTET;
// RX Octets Successfully Received Count

u64 EMAC_RX_CNT_LOST;
// Internal MAC Sublayer Error RX Frame Count

u64 EMAC_RX_CNT_UNI;
// Unicast RX Frame Count

u64 EMAC_RX_CNT_MULTI;
// Multicast RX Frame Count

u64 EMAC_RX_CNT_BROAD;
// Broadcast RX Frame Count

u64 EMAC_RX_CNT_IRL;
// RX Frame In Range Error Count

u64 EMAC_RX_CNT_ORL;
// RX Frame Out Of Range Error Count

u64 EMAC_RX_CNT_LONG;
// RX Frame Too Long Count

u64 EMAC_RX_CNT_MACCTL;
// MAC Control RX Frame Count

u64 EMAC_RX_CNT_OPCODE;
// Unsupported Op-Code RX Frame Count

u64 EMAC_RX_CNT_PAUSE;
// MAC Control Pause RX Frame Count

u64 EMAC_RX_CNT_ALLF;
// Overall RX Frame Count

u64 EMAC_RX_CNT_ALLO;
// Overall RX Octet Count

u64 EMAC_RX_CNT_TYPED;
// Type/Length Consistent RX Frame Count 

u64 EMAC_RX_CNT_SHORT;
// RX Frame Fragment Count - Byte Count x < 64

u64 EMAC_RX_CNT_EQ64;
// Good RX Frame Count – 
// Byte Count x = 64

u64 EMAC_RX_CNT_LT128;
// Good RX Frame Count – 
// Byte Count  64 <= x < 128

u64 EMAC_RX_CNT_LT256;
// Good RX Frame Count – 
// Byte Count 128 <= x < 256

u64 EMAC_RX_CNT_LT512;
// Good RX Frame Count – 
// Byte Count 256 <= x < 512

u64 EMAC_RX_CNT_LT1024;
// Good RX Frame Count – 
// Byte Count 512 <= x < 1024

u64 EMAC_RX_CNT_EQ1024;
// Good RX Frame Count – 
// Byte Count x >= 1024

u64 EMAC_TX_CNT_OK;
// TX Frame Successful Count

u64 EMAC_TX_CNT_SCOLL;
// TX Frames Successful 
// After Single Collision Count

u64 EMAC_TX_CNT_MCOLL;
// TX Frames Successful 
// After Multiple Collisions Count

u64 EMAC_TX_CNT_OCTET;
// TX Octets Successfully Received Count

u64 EMAC_TX_CNT_DEFER;
// TX Frame Delayed Due To Busy Count

u64 EMAC_TX_CNT_LATE;
// Late TX Collisions Count

u64 EMAC_TX_CNT_ABORTC;
// TX Frame Failed 
// Due To Excessive Collisions Count

u64 EMAC_TX_CNT_LOST;
// Internal MAC Sublayer Error TX Frame Count

u64 EMAC_TX_CNT_CRS;
// Carrier Sense Deasserted 
// During TX Frame Count

u64 EMAC_TX_CNT_UNI;
// Unicast TX Frame Count

u64 EMAC_TX_CNT_MULTI;
// Multicast TX Frame Count

u64 EMAC_TX_CNT_BROAD;
// Broadcast TX Frame Count

u64 EMAC_TX_CNT_EXDEF;
// TX Frames With Excessive Deferral Count

u64 EMAC_TX_CNT_MACCTL;
// MAC Control TX Frame Count

u64 EMAC_TX_CNT_ALLF;
// Overall TX Frame Count

u64 EMAC_TX_CNT_ALLO;
// Overall TX Octet Count

u64 EMAC_TX_CNT_EQ64;
// Good TX Frame Count – 
// Byte Count x = 64

u64 EMAC_TX_CNT_LT128;
// Good TX Frame Count – 
// Byte Count  64 <= x < 128

u64 EMAC_TX_CNT_LT256;
// Good TX Frame Count – 
// Byte Count 128 <= x < 256

u64 EMAC_TX_CNT_LT512;
// Good TX Frame Count – 
// Byte Count 256 <= x < 512

u64 EMAC_TX_CNT_LT1024;
// Good TX Frame Count – 
// Byte Count 512 <= x < 1024

u64 EMAC_TX_CNT_EQ1024;
// Good TX Frame Count – 
// Byte Count x >= 1024

u64 EMAC_TX_CNT_ABORT;
// Total TX Frames Aborted Count

} ADI_ETHER_STATISTICS_COUNTS;

If the device or the driver cannot or does not wish to support any of the above values it simply returns a value of zero on each call.

ADI_ETHER_CMD_GET_BUFFER_PREFIX 

ADI_ETHER_CMD_GET_BUFFER_PREFIX returns the number of bytes of data that the Ethernet driver requires the application to provide before the start of each frame buffer. The returned value is always a multiple of 4. The application is expected to ensure that each buffer passed to the driver has at least this number of bytes available immediately below the address of each buffer passed to the driver.
The pArg parameter should give the address for an unsigned integer variable which will receive the number of bytes the driver requires.

ADI_ETHER_CMD_UNPROCESSED_BUFFER_COUNTS 

ADI_ETHER_CMD_UNPROCESSED_BUFFER_COUNTS returns the number of empty received buffers and the number of transmit buffers waiting to be sent. The pArg parameter must point to a structure as defined below

typedef struct adi_ether_buffer_counts {


u32
RcvrBufferCnt;
// returns the number of available 






// receive buffers

u32
XmitBufferCnt;
// returns the number of queued 






// transmit buffers

} ADI_ETHER_BUFFER_COUNTS;
ADI_ETHER_CMD_GET_MIN_RECV_BUFSIZE 

ADI_ETHER_CMD_GET_MIN_RECV_BUFSIZE returns the minimum receive buffer size that the driver requires i.e. all supplied receive buffers must be capable of holding the specified number of bytes. 

The pArg parameter should give the address for an unsigned integer variable which will receive the number of bytes the driver requires.

ADI_ETHER_CMD_GEN_CHKSUMS

ADI_ETHER_CMD_GEN_CHKSUMS is used to request the device or driver to generate IP header and Payload checksums.  The pArg is ignored. If the checksum generation is not supported then the return value is ADI_DEV_RESULT_NOT_SUPPORTED. If it is supported the return value is zero.
ADI_ETHER_CMD_SET_SPEED
ADI_ETHER_CMD_SET_SPEED is used to notify the speed to be supported by the MAC. 
The pArg parameter should give an integer value as shown below to specify the required speed

0 Automatically detect.

1 10 MBits/sec

2 100 MBits/sec

If the requested speed is not supported then a non-zero return value (ADI_DEV_RESULT_NOT_SUPPORTED) is returned from the call of devControl.
ADI_ETHER_CMD_SET_FULL_DUPLEX 
ADI_ETHER_CMD_SET_FULL_DUPLEX is used to specify if the MAC is to be in full or half duplex mode. The pArg parameter should be an integer.
A non-zero value for pArg will select full duplex mode while a zero will select half duplex mode.

ADI_ETHER_CMD_SET_NEGOTIATE
ADI_ETHER_CMD_SET_NEGOTIATE tells the driver that speed etc should be negotiated automatically. The pArg parameter should be an integer.

A non-zero value for pArg will activate auto negotiation while a zero will configure the port as specified by the ADI_ETHER_CMD_SET_FULL_DUPLEX and ADI_ETHER_CMD_SET_SPEED commands.

ADI_ETHER_CMD_START

ADI_ETHER_CMD_START is used to notify the device driver that it should enable the sending and receiving of frames. This control code is used once all necessary configuration of the device has been completed. The pArg parameter is ignored.

ADI_ETHER_CMD_GET_PHY_REGS

ADI_ETHER_CMD_GET_PHY_REGS The pArg parameter should supply the address of an array of shorts which has at least 32 elements. The values of the PHY registers will be stored in the passed array.

ADI_ETHER_CMD_SET_LOOPBACK

ADI_ETHER_CMD_SET_LOOPBACK tells the driver that loopback mode should be enabled at the PHY. The pArg parameter should be an integer.

A non-zero value for pArg will activate loopback mode while a zero will ensure loopback mode is disabled.

ADI_ETHER_CMD_BUFFERS_IN_CACHE
ADI_ETHER_CMD_BUFFERS_IN_CACHE tells the driver that the memory areas referenced in the supplied buffers are in cached memory and the driver should flush the memory areas referenced by transmit frames and invalidate the memory areas referenced by received frames.
Appendix  A BF537 API Definition extensions

The following control commands are supported by the BF537 ethernet MAC device driver.
ADI_ETHER_CMD_BF537_NO_RCVE_LNTH 
ADI_ETHER_CMD_BF537_NO_RCVE_LNTH is used to request the device not to include the leading two bytes prior to the Ethernet header when receiving a frame. 

The pArg parameter should give an integer of 1 to disable the generation of the leading two bytes, while a value of 0 will cause the two leading length bytes to be inserted.

Irrespective of the setting for the receive length bytes, the address of the buffer must always be a multiple of 4.

ADI_ETHER_CMD_BF537_STRIP_PAD
ADI_ETHER_CMD_BF537_STRIP_PAD is used to request the device not to deliver any pad bytes or the FCS bytes when receiving a frame.

The pArg parameter should give an integer of 1 to enable the stripping of the pad and FCS bytes, while a value of 0 will cause them to be written to the supplied frame buffer.

ADI_ETHER_CMD_BF537_USE_IVG 

ADI_ETHER_CMD_BF537_USE_IVG is used to notify the driver of the IVG that the RX or TX MAC interrupts have been mapped to.  The pArg parameter must point to a structure as defined below

typedef struct adi_ether_ivg_mapping {


u32
TxIVG;
// specifies the IVG for the TX interrupt 


u32
RxIVG;
// specifies the IVG for the RX interrupt


u32
ErrIVG;
// specifies the IVG for any other interrupt

} ADI_ETHER_IVG_MAPPING;
ADI_ETHER_CMD_BF537_USE_DMA

ADI_ETHER_CMD_BF537_USE_DMA is used to notify the driver that the RX or TX DMA channels have been mapped to non default DMA channels.  The pArg parameter must point to a structure as defined below

typedef struct adi_ether_dma_mapping {


u32
TxChannel;
// specifies the TX DMA channel 


u32
RxChannel;
// specifies the RX DMA channel 

} ADI_ETHER_DMA_MAPPING;

ADI_ETHER_CMD_BF537_SET_PHY_ADDR

ADI_ETHER_CMD_SET_PHY_ADDR specifies the physical address of the PHY and may be needed to configure the MAC. The pArg parameter should be an integer value which supplies the address of the PHY to enable the driver to configure it correctly. If no PHY address is set with this command then the driver attempts to detect the correct PHY address by trying 31 and then 1.
ADI_ETHER_CMD_BF537_CLKIN

ADI_ETHER_CMD_BF537_CLKIN is used to notify the driver of the system base clock speed (CLKIN) in Megahertz. The pArg parameter should give an integer value. The default value is 25 which is compatible with the BF537 EZkit.
ADI_ETHER_CMD_BF537_SET_TRACE

ADI_ETHER_CMD_BF537_SET_TRACE is used to provide the driver with the information describing the memory area to be used to hold the tracing data for each frame sent or received by the driver. The pArg parameter must point to a structure as defined below

typedef struct adi_ether_bf537_trace_info {


void 

*Mem;
/* memory area to be used to hold trace data */


int

LnthMem;/* length of memory area */


int

FirstByte;




/* offset of first byte of 
   each frame to be trace */


int

MaxBytes;/* max. number of bytes of frame 
to be added to trace buffer */

} ADI_ETHER_BF537_TRACE_INFO;

ADI_ETHER_CMD_BF537_GET_TRACE

ADI_ETHER_CMD_BF537_GET_TRACE is used to obtain the information describing the current contents of the trace area. The pArg parameter should point to a structure as defined below.
typedef struct adi_ether_bf537_trace_data {


ADI_ETHER_BF537_TRACE_ENTRY
*BaseEntry;

/* start of the trace area */


ADI_ETHER_BF537_TRACE_ENTRY
*EndOfData;

/* address imm. following end of buffer */


ADI_ETHER_BF537_TRACE_ENTRY 
*OldestEntry;

/* pointer to oldest entry */





int


EntryLnth;


/* length of each trace entry */


int


NoOfEntries;/* no. of filled entries */

} ADI_ETHER_BF537_TRACE_DATA;

The driver will update the supplied memory area with the information needed to decode the current trace buffer. Each entry in the trace buffer is formatted using the structure below

typedef struct adi_ether_bf537_trace_entry {


u16

NoBytes;
/* no of bytes of frame data in */


u8

Dirn;

/* 'T' for transmit , 'R' for received */


u8

Seqn;

/* incrmeenting sequence number */



u8

Data[0];
/* data from the frame */


} ADI_ETHER_BF537_TRACE_ENTRY;

Appendix  B  EZ-Connect API Definition extensions

The following control commands are supported by the EZ-Connect ethernet device driver.

ADI_ETHER_CMD_EZCONNECT_USE_IVG
ADI_ETHER_CMD_EZCONNECT_USE_IVG is used to notify the driver of the IVG that the RX or TX MAC interrupts have been mapped to.  The pArg parameter must point to a structure as defined below

typedef struct adi_ether_ivg_mapping {


u32
TxIVG;
// specifies the IVG for the TX interrupt 


u32
RxIVG;
// specifies the IVG for the RX interrupt


u32
ErrIVG;
// specifies the IVG for any other interrupt

} ADI_ETHER_IVG_MAPPING;
Each of the fields should be set to the same IVG as the device supports only one interrupt.
ADI_ETHER_CMD_EZCONNECT_USE_DMA
ADI_ETHER_CMD_EZCONNECT_USE_DMA is used to notify the driver of the memory DMA channel that the DMA based driver is to use to transfer  data to and from the device.  The default memory DMA that is used is channel 0. The pArg parameter must point to a structure as defined below

typedef struct adi_ether_dma_mapping {


u32
TxChannel;
// specifies the TX DMA channel 


u32
RxChannel;
// specifies the RX DMA channel 

} ADI_ETHER_DMA_MAPPING;

Each of the fields must specify the same memory DMA chanel.
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