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Abbreviations in This Document

A list of abbreviations used in this document.

Abbreviations Definition

AHB Advance High-Performance Bus

APB Advanced Peripheral Bus

AXI Advanced eXtensible Interface

CRC Cyclic Redundancy Check

IEEE Institute of Electrical and Electronics Engineers
MAC Media Access Controller

RX Receive

X Transmit
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1. Introduction

The 2.5G, 10G, and 25Gb Ethernet Media Access Controller IP core is a complex core containing all the necessary logic
and interfacing and clocking infrastructures to integrate an external industry-standard Ethernet PHY with an internal
processor efficiently with minimal overhead.

The 2.5G, 10G, and 25G MAC IP core supports the ability to transmit and receive data between standard interfaces
such as APB, AHB-Lite or AXI4-Lite, and an Ethernet network. The main function of the 2.5G, 10G, and 25G Ethernet IP
is to ensure that the media access rules specified in the IEEE 802.3-2012 standard are met while transmitting a frame of
data over the Ethernet. On the receiving side, the 2.5G, 10G, and 25G MAC extracts different components of a frame
and transfers them to higher applications through the AXI4-Stream interface.

For more information about the IP core, refer to the following user guides:
e 2.5G Ethernet MAC + PHY IP User Guide (FPGA-IPUG-02293).
e 10G Ethernet MAC + PHY IP User Guide (FPGA-IPUG-02245).
e  25G Ethernet MAC + PHY IP User Guide (FPGA-IPUG-02249).

1.1. Purpose

The 2.5G, 10G, and 25G MAC and its SDK is a set of application programming interfaces (APls) that provide access to
specific Lattice hardware and software capabilities. This document is a reference guide for developers that provides
details of the C language driver APIs and function call flows.

1.2. Audience

The intended audience for this document includes embedded system designers and embedded software developers
using CertusPro™-NX (2.5G and 10G) and Lattice Avant™ devices (10G and 25G). This technical guide assumes that you
have expertise in embedded systems and FPGA technologies.

1.3. Driver Version
XXV_XETHERNET_CONTROLLER 25.01.00.

1.4. Driver and IP Compatibility

Table 1.1. Driver and IP Compatibility

Driver Version IP Version
25.01.00 2.5G:1.0.0
10G: 3.3.0
25G:2.2.0

Refer to the following release notes for more information on the driver and IP versions:
e 2.5G Ethernet MAC + PHY IP Release Notes (FPGA-RN-02083)
e 10G Ethernet MAC + PHY IP Release Notes (FPGA-RN-02031)
e  25G Ethernet MAC + PHY IP Release Notes (FPGA-RN-02034)

Table 1.2. Quick Facts on Driver Test Environment

Hardware Device Tool Version
Avant-X Versa Board (LAV-AT-X70ES) — tested with 10G and | Lattice Propel™ Builder 2025.1
25G Lattice Propel SDK 2025.1

CertusPro-NX Versa Board (LFCPNX-100-9LFG6721) —tested | Lattice Radiant™ software 2025.1
with 2.5G and 10G

Radiant Programmer 2025.1
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2. API Description

This section describes the APIs for the 2.5G, 10G, and 25G Ethernet IP core. Note that this driver supports multiple
instances of 2.5G, 10G, and 25G Ips within the system. You must initialize additional copies of the variables
xxv_xethernet_instance and xxv_xethernet_config for each instance.

2.1. xxv_xethernet_init()

This APl is used to initialize the base address of the 2.5G, 10G, or 25G Ethernet IP base address and pass the IP
capabilities configuration for the driver.

int xxv_xethernet_init(xxv_xethernet_instance *this_xxv_xethernet, xxv_xethernet_config
*config)

In/Out Parameter Description Returns
In this_xxv_xethernet A handle that stores information in the 0: success
xxv_xethernet_instance structure. 1: failure
In config Base address and IP capabilities, which are configured in the
Lattice Propel™ Builder software is assigned to the controller.

2.2. xxv_xethernet_start()

This APl is used to activate the TX MAC and RX MAC functionalities for the Ethernet IP core.
int xxv_xethernet_start(xxv_xethernet_instance *this_xxv_xethernet)

In/Out Parameter Description Returns
In this_xxv_xethernet A handle that stores information in the 0: success
xxv_xethernet_instance structure. 1: failure

2.3. xxv_xethernet_stop()

This APl is used to deactivate the TX MAC and RX MAC functionalities for the Ethernet IP core.
int xxv_xethernet_stop(xxv_xethernet_instance *this xxv_xethernet)

In/Out Parameter Description Returns
In this_xxv_xethernet A handle that stores information in the 0: success
xxv_xethernet_instance structure. 1: failure

2.4. xxv_xethernet_reset()

This APl is used to deactivate the TX MAC and RX MAC of the Ethernet IP core and reinitialize the
Xxv_xethernet_instance parameter with new xxv_xethernet_config.

int xxv_xethernet_reset(xxv_xethernet_instance *this_ xxv_xethernet, xxv_xethernet_config
*config)

In/Out Parameter Description Returns
In this_xxv_xethernet A handle that stores information in the 0: success

xxv_xethernet_instance structure. 1: failure
In config Base address and IP capabilities, which are configured in
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In/Out Parameter Description Returns
the Propel Builder software are assigned to the
controller.
2.5. xxv_xethernet_set_mac_options()

This APl is used to enable the TX and RX functionalities of the Ethernet IP control option and the mac_cfg_options.
int xxv_xethernet_set _mac_options(xxv_xethernet_instance *this_xxv_xethernet, unsigned

int options)

In/Out Parameter Description Returns
In this_xxv_xethernet A handle that stores information in the 0: success
xxv_xethernet_instance structure. 1: failure
In options TX control options and RX control options.
2.6. xxv_xethernet_clear_mac_options()

This APl is used to disable the TX and RX functionalities of the Ethernet IP control option and the mac_cfg_options.
int xxv_xethernet_clear_mac_options(xxv_xethernet_instance *this_xxv_xethernet, unsigned

int options)

In/Out Parameter Description Returns
In this_xxv_xethernet A handle that stores information in the 0: success
xxv_xethernet_instance structure. 1: failure
In options TX control options and RX control options.
2.7. xxv_xethernet_set_max_packet_length()

This APl is used to set the max packet length for statistic counter TX_STAT_LNG_PKT purpose.
int xxv_xethernet_set_max_packet_length(xxv_xethernet_instance *this_xxv_xethernet,

unsigned int max_packet_length)

In/Out Parameter Description Returns
In this_xxv_xethernet A handle that stores information in the 0: success
xxv_xethernet_instance structure. 1: failure
In max_packet_length Represents a value used for maximum packet length.
2.8. xxv_xethernet_set_mac_address()

This APl is used to set the MAC address of the Ethernet IP core.
int xxv_xethernet_set_mac_address(xxv_xethernet_instance *this_xxv_xethernet, char

*mac_address)

In/Out Parameter Description Returns
In this_xxv_xethernet A handle that stores information in the 0: success
xxv_xethernet_instance structure. 1: failure

In

mac_address

MAC address in char[6] format.
For example: if the MAC address is AC-DE-48-00-00-80,

arrange it in char mac_address = {AC, DE, 48, 00, 00, 80};
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2.9. xxv_xethernet_get_mac_address()

This APl is used to get the MAC address of the Ethernet IP core.
int xxv_xethernet_get mac_address(xxv_xethernet_instance *this_xxv_xethernet, char
*mac_address)

In/Out Parameter Description Returns
In this_xxv_xethernet A handle that stores information in the 0: success

xxv_xethernet_instance structure. 1: failure
Out mac_address MAC address in char[6] format.

For example: if the obtained mac_address = {AC, DE, 48,

00, 00, 803}, it is equivalent to AC-DE-48-00-00-80.

2.10. xxv_xethernet_conv_mac_to_crc()

This APl is used to calculate cyclic redundancy check (CRC) from the MAC address.
int xxv_xethernet_conv_mac_to_crc(char *mac_address)

In/Out Parameter Description Returns

In mac_address MAC address in char[6] format. CRC
For example: if the MAC address is AC-DE-48-00-00-80,
arrange it in char mac_address = {AC, DE, 48, 00, 00, 80};

2.11. xxv_xethernet_multicast_bit_modify()

This APl is used to set or clear multicast filter based on CRC value.
int xxv_xethernet_multicast bit modify(xxv_xethernet_instance *this_ xxv_xethernet,
unsigned int crc, unsigned char isSet)

In/Out Parameter Description Returns
In this_xxv_xethernet A handle that stores information in the 0: success

xxv_xethernet_instance structure. 1: failure
In crc Calculated CRC value after calling

xxv_xethernet_conv_mac_to_crc.

In isSet To set the multicast table, pass in the value 1.
To clear the multicast table, pass in the value 0.

2.12. xxv_xethernet_set_multicast_filter()
This APl is used to set multicast filter based on the MAC address.

int xxv_xethernet_set_multicast_filter(xxv_xethernet_instance *this_xxv_xethernet, char

*mac_address)

In/Out Parameter Description Returns
In this_xxv_xethernet A handle that stores information in the 0: success

xxv_xethernet_instance structure. 1: failure
In mac_address MAC address in char[6] format.

For example: if the MAC address is AC-DE-48-00-00-80,
arrange it in char mac_address = {AC, DE, 48, 00, 00, 80};
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2.13. xxv_xethernet_clear_multicast_filter()

This APl is used to clear the multicast filter based on the MAC address.
int xxv_xethernet_clear_multicast_ filter(xxv_xethernet_instance *this_ xxv_xethernet,
char *mac_address)

=LATTICE

In

mac_address

MAC address in char[6] format.
For example: if the MAC address is AC-DE-48-00-00-80,
arrange it in char mac_address = {AC, DE, 48, 00, 00, 80};

In/Out Parameter Description Returns
In this_xxv_xethernet A handle that stores information in the 0: success
xxv_xethernet_instance structure. 1: failure

2.14. xxv_xethernet_get_rx_vlan_tag()

This APl is used to get the RX VLAN tag field of the most recent tagged frame that was received.
int xxv_xethernet_get rx_vlan_tag(xxv_xethernet_instance *this_xxv_xethernet, unsigned

int *vlan_tag)

In/Out Parameter Description Returns
In this_xxv_xethernet A handle that stores information in the 0: success

xxv_xethernet_instance structure. 1: failure
Out vlan_tag VLAN tag ID of the most recent tagged frame.

2.15. xxv_xethernet_get_rx_idle()

This APl is used to get the status of the RX MAC.
int xxv_xethernet_get_rx_idle(xxv_xethernet_instance *this_xxv_xethernet, unsigned char

*rx_idle)
In/Out Parameter Description Returns
In this_xxv_xethernet A handle that stores information in the 0: success
xxv_xethernet_instance structure. 1: failure
Out rx_idle Status of the RX MAC.
Active: 0
Inactive: 1

2.16. xxv_xethernet_get_tx_idle()

This APl is used to get the status of the TX MAC.
int xxv_xethernet_get tx idle(xxv_xethernet_instance *this_ xxv_xethernet, unsigned char

*tx_idle)
In/Out Parameter Description Returns
In this_xxv_xethernet A handle that stores information in the 0: success
xxv_xethernet_instance structure. 1: failure
Out tx_idle Status of the TX MAC.
Active: 0
Inactive: 1
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2.17. xxv_xethernet_set_flow_control()

This APl is used to enable the flow control functionality of the TX MAC.
int xxv_xethernet_set_flow_control(xxv_xethernet_instance *this_xxv_xethernet)

= LATTICE

In/Out Parameter Description Returns
In this_xxv_xethernet A handle that stores information in the 0: success
xxv_xethernet_instance structure. 1: failure

2.18. xxv_xethernet_set_rx_pause_en()

This APl is used to enable the RX MAC to receive PAUSE frame.
int xxv_xethernet_set rx_pause en(xxv_xethernet_instance *this_xxv_xethernet)

In/Out Parameter Description Returns
In this_xxv_xethernet A handle that stores information in the 0: success
xxv_xethernet_instance structure. 1: failure

2.19. xxv_xethernet_set_pause_tm()

This APl is used to configure the pause time for a flow control packet (sourced by the TX MAC).
int xxv_xethernet_set_pause_tm(xxv_xethernet_instance *this_xxv_xethernet, int

pause_time)

In/Out Parameter Description Returns
In this_xxv_xethernet A handle that stores information in the 0: success
xxv_xethernet_instance structure. 1: failure

In

pause_time

Represents a 16-bits value used for flow control packet.

2.20. xxv_xethernet_tx_pause_frm()

This APl is used to enable TX MAC to transmit a PAUSE frame.
int xxv_xethernet_tx_pause_frm(xxv_xethernet_instance *this_xxv_xethernet)

In/Out Parameter Description Returns
In this_xxv_xethernet A handle that stores information in the 0: success
xxv_xethernet_instance structure. 1: failure

2.21. xxv_xethernet_set_ipg_val()

This APl is used to configure the IPG value to be used by the TX MAC.
int xxv_xethernet_set_ipg val(xxv_xethernet_instance *this_ xxv_xethernet, int ipg_val)

In/Out Parameter Description Returns
In this_xxv_xethernet A handle that stores information in the 0: success
xxv_xethernet_instance structure. 1: failure

In

ipg_value

Represents a 5-bit value used for inter-frame gap.

www.latticesemi.com/legal



http://www.latticesemi.com/legal

2.22. xxv_xethernet_ipg_strectch_mode()

This APl is used to configure the TX MAC to operate in the IFG stretch mode to match the data rates of 0C-192.
int xxv_xethernet_set_ipg stretch_mode(xxv_xethernet_instance *this_xxv_xethernet)

= LATTICE

In/Out Parameter Description Returns
In this_xxv_xethernet A handle that stores information in the 0: success
xxv_xethernet_instance structure. 1: failure

2.23. xxv_xethernet_enable_interrupt()

This APl is used to enable the MAC interrupt.

Note: This APl is not applicable to 2.5G Ethernet IP.
int xxv_xethernet_enable_interrupt(xxv_xethernet_instance *this_xxv_xethernet, unsigned
int interrupt_mask)

In/Out Parameter Description Returns
In this_xxv_xethernet A handle that stores information in the 0: success

xxv_xethernet_instance structure. 1: failure
In interrupt_mask Represents the bitmask of interrupts to be enabled.

2.24. xxv_xethernet_disable_interrupt()
This APl is used to disable the MAC interrupt.

Note: This API is not applicable to 2.5G Ethernet IP.
int xxv_xethernet_disable_interrupt(xxv_xethernet_instance *this_xxv_xethernet, unsigned
int interrupt_mask)

In

interrupt_mask

Represents the bitmask of interrupts to be disabled.

In/Out Parameter Description Returns
In this_xxv_xethernet A handle that stores information in the 0: success
xxv_xethernet_instance structure. 1: failure

2.25. xxv_xethernet_clear_interrupt_status()
This APl is used to clear the interrupt status of the MAC.

Note: This API is not applicable to 2.5G Ethernet IP.
int xxv_xethernet_clear_interrupt_ status(xxv_xethernet_instance *this xxv_xethernet,
unsigned int interrupt_mask)

In

interrupt_mask

Represents the specified interrupt status bits to be
cleared.

In/Out Parameter Description Returns
In this_xxv_xethernet A handle that stores information in the 0: success
xxv_xethernet_instance structure. 1: failure
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2.26. xxv_xethernet_get_interrupt_status()
This API get the interrupt status of the MAC.
Note: This APl is not applicable to 2.5G Ethernet IP.

int xxv_xethernet_get interrupt_status(xxv_xethernet_instance *this_xxv_xethernet,

unsigned int *int_status)

In/Out Parameter Description Returns
In this_xxv_xethernet A handle that stores information in the 0: success
xxv_xethernet_instance structure. 1: failure
Out int_status Represents the read value from the interrupt status
register.

2.27. xxv_xethernet_trigger_interrupt()
This API triggers the specified interrupt(s) for the MAC.

Note: This APl is not applicable to 2.5G Ethernet IP.
int xxv_xethernet_trigger interrupt
(xxv_xethernet_instance *this_xxv_xethernet, unsigned int interrupt_mask)

In/Out Parameter Description Returns
In this_xxv_xethernet A handle that stores information in the 0: success

xxv_xethernet_instance structure. 1: failure
In interrupt_mask Represents the interrupt(s) to be triggered.

2.28. xxv_xethernet_get_statistic_counter()

This APl is used to read a value from specific statistic counter register.
int xxv_xethernet_get_statistic_counters(xxv_xethernet_instance *this_xxv_xethernet,
unsigned int reg_offset, unsigned long long *counter_val)

In/Out Parameter Description Returns

In this_xxv_xethernet A handle that stores information in the 0: success
xxv_xethernet_instance structure. 1: failure

In reg_offset Statistic counter register offset.

Out counter_val Value of statistic counter.

2.29. xxv_xethernet_print_statistic_counter()

This APl is used to print the name of the statistic counter register string, along with its corresponding register value.
int xxv_xethernet _print statistic_counter(xxv_xethernet_instance *this xxv_xethernet,

unsigned int reg_offset)

In/Out Parameter Description Returns
In this_xxv_xethernet A handle that stores information in the 0: success

xxv_xethernet_instance structure. 1: failure
In reg_offset Statistic counter register offset.
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3. Function Call Flow Diagrams

This section shows the function call flow diagrams for the Ethernet IP core.

3.1. xxv_xethernet_init()

] Yes
this_xxv_xethernet == NUL

or config == NULL

No

clear this_xxv_xethernet
copy content of config
to this_xxv_xethernet ->config

A Y
return SUCCESS return FAILURE

y

End <

Figure 3.1. int xxv_xethernet_init()
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3.2.

xxv_xethernet_start()

Yes

= LATTICE

his_xxv_xethernet == NULL

No

Read register MODE
Set bit MODE_TX_EN and MODE_RX_EN
Write back into MODE

A

y

return SUCCESS return FAILURE

A4

End <

Figure 3.2. int xxv_xethernet_start()
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3.3.

xxv_xethernet_stop()

Yes

= LATTICE

his_xxv_xethernet == NULL

No

Read register MODE
Clear bit MODE_TX_EN and MODE_RX_EN
Write back into MODE

A

y

return SUCCESS return FAILURE

End <

Figure 3.3. int xxv_xethernet_stop()
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3.4. xxv_xethernet_reset()

= LATTICE

this_xxv_xethernet == NUL ves

or config == NULL

No
Call xxv_xethernet_stop
Call xxv_xethernet_init
A
return SUCCESS return FAILURE
\ 4
End \‘

Figure 3.4. int xxv_xethernet_reset()
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3.5. xxv_xethernet_set_mac_options()

Yes
this_xxv_xethernet == NULL
No
Yes
Check if TX MAC active >
No
Yes
Check if RX MAC active >
No

Set bit in this_xxv_xethernet->mac_cfg_options based on
options

|

Read from TX_CTL and assign to tx_ctl_val
Set bit tx_ctl_val based on this_xxv_xethernet->mac_cfg_options
Write tx_ctl_val into TX_CTL

A4

Read from TX_CTL and assign to tx_ctl_val
Set bit tx_ctl_val based on this_xxv_xethernet->mac_cfg_options
Write tx_ctl_val into RX_CTL

4
return FAILURE

\ 4
return SUCCESS

A 4

T )

End

P
[

Figure 3.5. int xxv_xethernet_set_mac_options()
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3.6. xxv_xethernet_clear_mac_options()

this_xxv_xethernet == NULL

Check if TX MAC active

Yes
Check if RX MAC active

Clear bit in
this_xxv_xethernet>mac_cfg_options based
on input argument's options

A 4
Read from TX_CTL and assign to tx_ctl_val
Clear bit in tx_ctl_val based on
this_xxv_xethernet>mac_cfg_options
Write tx_ctl_val into TX_CTL

A 4
Read from RX_CTL and assign to rx_ctl_val
Clear bit in rx_ctl_val based on
this_xxv_xethernet>mac_cfg_options
Write rx_ctl_val into RX_CTL

Return SUCCESS Return FAILURE

v

End <

Figure 3.6. int xxv_xethernet_clear_mac_options()
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3.7. xxv_xethernet_set_max_packet_length()

this_xxv_xethernet == NULL

Write the user desired max packet length into
register's MAX_PKT_LNGTH

Yes

Return SUCCESS

Return FAILURE

h 4

End

o
.

Figure 3.7. int xxv_xethernet_set_max_packet_length()
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3.8.
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xxv_xethernet_set_mac_address()

Yes
this_xxv_xethernet == NULL or

mac_address == NULL

No

Convert lower 4 char array of mac_address into mac_addr_lo
Convert upper 2 char array of mac_address into mac_addr_hi

A 4

Write mac_addr_lo into MAC_ADDR_O
Write mac_addr_hiinto MAC_ADDR_1

A 4 A 4
return SUCCESS return FAILURE
A 4

End )

o
.

Figure 3.8. int xxv_xethernet_set_mac_address|()
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xxv_xethernet_get_mac_address()

this_xxv_xethernet == NULL or
mac_address == NULL

Yes

No

Read from MAC_ADDR_0 and store in mac_addr_lo variable
Read from MAC_ADDR_1 and store in mac_addr_hi variable

v

Convert mac_addr_lo into lower 4 char array of mac_address
Convert mac_addr_hi into upper 2 char array of mac_address

v Y

return SUCCESS return FAILURE

A 4

End )

d
el

Figure 3.9. int xxv_xethernet_get_mac_address()
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3.10. xxv_xethernet_conv_mac_to_crc()

1 Start )

A 4

Loop through array of 6 characters MAC address.

h 4

For each bit in one character of MAC address, perform
CRC calculation.

y

Return CRC.

h 4

End

Figure 3.10. int xxv_xethernet_conv_mac_to_crc()
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3.11. xxv_xethernet_multicast_bit_modify()

Yes
this_xxv_xethernet == NULL

No

Read from MAC_TABLE_0 and MAC_TABLE_1
and put the info in an array's mc_table_array.

\ 4

Utilize the CRC value of the input argument to
determine the specific array and the exact bit
within that array to be accessed.

A 4
Based on the value of the isSet input
argument, either clear or set the specified
bit.

\ 4 h 4

return SUCCESS return FAILURE

\ 4

End

o
-

Figure 3.11. int xxv_xethernet_multicast_bit_modify()
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3.12. xxv_xethernet_set_multicast_filter()

this_xxv_xethernet == NULL or
mac_address == NULL

Yes

No

mac_address ==multicast address

Call xxv_xethernet_conv_mac_to_crc

A
Call xxv_xethernet_multicast_bit_modify
and pass in true for setting multicast filter.

A 4 A 4
return SUCCESS return FAILURE
A 4

End

o
Bl

Figure 3.12. int xxv_xethernet_set_multicast_filter()
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3.13. xxv_xethernet_clear_multicast_filter()

this_xxv_ethernet == NULL or
mac_address == NULL

Yes

No

No
mac_address ==multicast address

A 4

Call xxv_xethernet_conv_mac_to_crc

A

Call the xxv_xethernet_multicast_bit_modify
function with the argument false to clear the
multicast filter.

v v

return SUCCESS return FAILURE

h 4

End

o
Bl

Figure 3.13. int xxv_xethernet_clear_multicast_filter()
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3.14. xxv_xethernet_get_rx_vlan_tag()

this_xxv_xethernet == NULL or
vlan_tag == NULL

Yes

Read from VLAN_TAG and store into

*vlan_tag
v Y
return SUCCESS return FAILURE
A 4

End )

»
|

Figure 3.14. int xxv_xethernet_get_rx_vlan_tag()

3.15. xxv_xethernet_get_rx_idle()

Start

Yes
this_xxv_xethernet == NULL or
rx_idle == NULL

Read the value from the TX_RX_STS register and assign
the RX_IDLE bit to *rx_idle.

v Y

return SUCCESS return FAILURE

A 4

End )

»
.

Figure 3.15. int xxv_xethernet_get_rx_idle()
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3.16. xxv_xethernet_get_tx_idle()

this_xxv_xethernet == NULL or
tx_idle == NULL

Yes

Read the value from the TX_RX_STS register and
assign the TX_IDLE bit to *tx_idle.

v Y

= LATTICE

return SUCCESS return FAILURE

h 4

End )

»
.

Figure 3.16. int xxv_xethernet_get_tx_idle()

3.17. xxv_xethernet_set_flow_control()

Start

Yes
this_xxv_xethernet == NULL

Call the xxv_xethernet_set_mac_options function and
pass MAC_CFG_OPTION_TX_FC_EN as an argument to
enable transmit flow control.

v Y

return SUCCESS return FAILURE

A 4

End )

»
.

Figure 3.17. int xxv_xethernet_set_flow_control()
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3.18. xxv_xethernet_set_rx_pause_en()

Start

this_xxv_xethernet == NULL

Yes

Call xxv_xethernet_set_mac_options function and pass
MAC_CFG_OPTION_RX_PAUSE_EN as an argument to
enable receive PAUSE frame.

v

return SUCCESS

h 4

End )
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A

return FAILURE

»
.

Figure 3.18. int xxv_xethernet_set_rx_pause_en()
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3.19. xxv_xethernet_set_pause_tm()

Yes

this_xxv_xethernet == NULL

pause_time< 0
or
pause_time > ((1<< 14) -1

Write the value of the pause_time input
argument into the PAUSE_TM register

A 4 A

= LATTICE

return SUCCESS

return FAILURE

A 4

End ¢

Figure 3.19. int xxv_xethernet_set_pause_tm()
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3.20. xxv_xethernet_tx_pause_frm()

Yes

= LATTICE

this_xxv_xethernet == NULL

No

this_xxv_xethernet-> config.ip_cfg_option

and MAC_CFG_OPTION_TX_FC_EN

this_xxv_xethernet-> config.ip_cfg_options and
IP_CFG_OPTION_TX_PAUSE_FRAME_GENERATION

Call the xxv_xethernet_set_mac_options and provide the
MAC_CFG_OPTION_RX_PAUSE_EN parameter.

\ 4
return SUCCESS

h 4

A 4
return FAILURE

End }

d
el

Figure 3.20. int xxv_xethernet_tx_pause_frm()
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3.21. xxv_xethernet_set_ipg_val()

this_xxv_xethernet == NULL

Yes

ipg_val<0
oripg_val> ((1<<5)-1)

Write the value of the ipg_val input argument into the
IPG_VAL register.

= LATTICE

A \ 4
return SUCCESS return FAILURE
Y
End |

Figure 3.21. int xxv_xethernet_set_ipg_val()
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3.22. xxv_xethernet_set_ipg_stretch_mode()

this_xxv_xethernet == NULL

Call the xxv_xethernet_set_mac_options function and
provide the MAC_CFG_OPTION_TX_IPG_STRETCH
parameter.

v Y

return SUCCESS return FAILURE

h 4

End

n

»
.

Figure 3.22. int xxv_xethernet_set_ipg_stretch_mode()

3.23. xxv_xethernet_enable_interrupt()

Start

Ithis_xxv_ethernet

No

Read the interrupt enable register.
Enable specific interrupt based on user

preference.
v ) 4
return SUCCESS return FAILURE

\ 4

End

<
«

Figure 3.23. int xxv_xethernet_enable_interrupt()
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3.24. xxv_xethernet_disable_interrupt()

Ithis_xxv_ethernet

No

Read the interrupt enable register.
Disable specific interrupt based on user

preference.
v v
return SUCCESS return FAILURE

h 4

End

P
«

Figure 3.24. int xxv_xethernet_disable_interrupt()

3.25. xxv_xethernet_clear_interrupt_status()

Yes

Ithis_xxv_ethernet

Clear specific interrupt in interrupt status
register based on user preference.

| v

return SUCCESS return FAILURE

A 4
End <

Figure 3.25. int xxv_xethernet_clear_interrupt_status()
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3.26. xxv_xethernet_get_interrupt_status()

Ithis_xxv_ethernet

No

Assign *int_status with the value in the
interrupt status register.

vy v

return SUCCESS return FAILURE

\ 4

End

P
hal

Figure 3.26. int xxv_xethernet_get_interrupt_status()

3.27. xxv_xethernet_trigger_interrupt()

Start

Ithis_xxv_ethernet

No

Trigger specific interrupt based on user

preference.
I |
return SUCCESS return FAILURE

A 4

End \‘

.

Figure 3.27. int xxv_xethernet_trigger_interrupt()
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3.28. xxv_xethernet_get_statistic_counter()

Start

Initialize variable counter_val_lo and counter_val_hito 0.

this_xxv_xethernet == NULL or

counter_val == NULL

reg_offset < TX_STAT_PKT_LNGTH or

reg_offset > (RX_STAT_PKT_9217_16383 + 4)

Read from the statistic register using the reg_offset value and assign the
result to counter_val_lo.

this_xxv_xethernet->config.ip_cfg_options &
IP_CFG_OPTION_COUNTER_WIDTH_64_BITS

Read from the statistic register using the (reg_offset value + 4) and
assign the result to counter_val_hi.

v

Assign counter_val_hi to the upper 32 bits

of *counter_val and counter_val_lo to the lower 32 bits <
of *counter_val.
A 4 A 4
return SUCCESS return FAILURE

v

End

<
<

Figure 3.28. int xxv_xethernet_get_statistic_counter()
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3.29. xxv_xethernet_print_statistic_counter()

this_xxv_xethernet == NULL

Yes

No

Call xxv_xethernet_get_statistic_counter to retrieve
the specific statistic register counter value and print
it along with its name.

\ 4 A
return SUCCESS return FAILURE

h 4

End )

i
.

Figure 3.29. int xxv_xethernet_print_statistic_counter()
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4. API Data Structures

4.1. struct xxv_xethernet_config

Table 4.1. xxv_xethernet_config Parameters

= LATTICE

Data Type Struct Member Description
unsigned int base_address Base address of the 2.5G, 10G, or 25G Ethernet IP.
unsigned int ip_cfg_options IP capabilities configured in the Propel Builder.

4.2. struct xxv_xethernet_instance

Table 4.2. xxv_xethernet_instance Parameters

Data Type Struct Member Description
xxv_xethernet_config | config Configuration information of the 2.5G, 10G, or 25G Ethernet IP.
unsigned char phy Physical layer information.

unsigned int

mac_cfg_options

Configuration settings for TX and RX MAC.
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5. API Macros

Table 5.1. XXV_XETHERNET API Macros Description

= LATTICE

Macro

Description

#define XXV_XETHERNET_CONTROLLER_DRV_VER

2.5G, 10G, and 25G Ethernet driver version.

#define MODE

Transmit MAC control register.

#tdefine TX_CTL

Receive MAC control register.

#tdefine RX_CTL

Maximum packet size register.

#define MAX_PKT_LNGTH

IPG value register.

#define IPG_VAL

MAC address register word 0.

#define MAC_ADDR_0

MAC address register word 1.

#define MAC_ADDR_1

Transmit and receive status register.

#define TX_RX_STS

VLAN tag register.

#define VLAN_TAG

Multicast tables register word 0.

#define MC_TABLE_O

Multicast tables register word 1.

#define MC_TABLE_1

Pause opcode.

#define PAUSE_OPCODE

MAC control register.

#tdefine MAC_CTL

PAUSE time register

#define PAUSE_TM

Transmit MAC control register.

#define INT_STATUS

Interrupt status register.

#define INT_ENABLE

Interrupt enable register.

#define INT_SET

Interrupt set register.

#define MODE_TX_EN

TX MAC enable.

#define MODE_RX_EN

RX MAC enable.

#define TX_PASS_FCS

In-band FCS enable.

#define TX_FC_EN

Flow-control enable.

#define TX_IPG_STRETCH

IFG stretch mode.

#define TX_TRANSMIT_SHORT

Transmit short frames.

#define TX_PASS_PREARM

Transmit custom preamble mode.

#define RX_PRMS

Promiscuous mode.

#define RX_PASS_FCS

In-band FCS passing.

#define RX_PAUSE_EN

Receive PAUSE frames.

#define RX_ALL_MC

Receive Multicast frames.

#define RX_BC

Receive Broadcast frames.

#define RX_SHORT

Receive Short frames.

#define RX_DROP_MAC_CTRL

Drop MAC Control frames.

#define RX_PASS_PREARM

Receive custom preamble mode.

#define RX_IDLE

Receive MAC idle.

#define TX_IDLE

Transmit MAC idle.

#define LOCAL_FAULT_INT

Remote fault symbols received.

#define REMOTE_FAULT_INT

Local fault symbols received.

#define MAC_CFG_OPTION_TX_PASS_PREARM

User option to enable transmit custom preamble mode.

#define MAC_CFG_OPTION_TX_SHORT

User option to enable transmit short frames.

#define MAC_CFG_OPTION_TX_IPG_STRETCH

User option to enable IFG stretch mode.

#define MAC_CFG_OPTION_TX_FC_EN

User option to enable flow-control.

#define MAC_CFG_OPTION_TX_PASS_FCS

User option to enable in-band FCS.

#define MAC_CFG_OPTION_RX_PASS_REARM

User option to enable receive custom preamble mode.

#define MAC_CFG_OPTION_DROP_MAC_CTRL

User option to enable Drop MAC control frames.

#define MAC_CFG_OPTION_RX_SHORT

User option to enable receive Short frames.
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Macro

Description

#define MAC_CFG_OPTION_RX_BC

User option to enable receive Broadcast frames.

#define MAC_CFG_OPTION_RX_ALL_MC

User option to enable receive Multicast frames.

#define MAC_CFG_OPTION_RX_PAUSE_EN

User option to enable receive PAUSE frames.

#define MAC_CFG_OPTION_RX_PASS_FCS

User option to enable receive in-band FCS passing.

#define MAC_CFG_OPTION_PRMS

User option to enable promiscuous mode.

#define IP_CFG_OPTION_PHY_XGMIl

IP configurations choose PHY XGMII.

#define IP_CFG_OPTION_PHY_8_BITS_GMIl

IP configurations choose PHY 8 bits GMII.

#define IP_CFG_OPTION_PHY_16_BITS_GMII

IP configurations choose PHY 16 bits GMII.

#define IP_CFG_OPTION_PHY_MII

IP configurations choose PHY MI.

#define IP_CFG_OPTION_MULTICAST_ADDRESS_FILTERING

IP configurations enable multicast address filtering.

#define IP_CFG_OPTION_STATISTICS_COUNTER_REGISTERS

IP configurations enable statistics counter registers.

#define IP_CFG_OPTION_TX_PAUSE_FRAME_GENERATION

IP configurations enable PAUSE frame generation.

#define IP_CFG_OPTION_COUNTER_WIDTH_32_BITS

IP configurations choose statistic counter 32 bits width.

#define IP_CFG_OPTION_COUNTER_WIDTH_64_BITS

IP configurations choose statistic counter 64 bits width.

#define IP_CFG_OPTION_TX_STATISTICS

IP configurations enable transmit statistics counter.

#define IP_CFG_OPTION_RX_STATISTICS

IP configurations enable receive statistics counter.

#define SUCCESS

1.

#define FAILURE 0.
Table 5.2. XXV_XETHERNET_HW API Macros Description
Macro Description

#define TX_STAT_PKT_LNGTH

Transmit Packet Length Statistics Counter.

#define TX_STAT_ERR

Transmit TX Error Statistics Counter.

#define TX_STAT_UNDER_RUN

Transmit Underrun Error Statistics Counter.

#define TX_STAT_CRC_ERR

Transmit CRC Error Statistics Counter.

#define TX_STAT_LNGTH_ERR

Transmit Length Error Statistics Counter.

#define TX_STAT_LNG_PKT

Transmit Long packet Statistics Counter.

#define TX_STAT_MULTCST

Transmit Multicast Packet Statistics Counter.

#define TX_STAT_BRDCST

Transmit Broadcast Packet Statistics Counter.

#define TX_STAT_CNT

Transmit Control Packet Statistics Counter.

#define TX_STAT_JMBO

Transmit Jumbo Packet Statistics Counter.

#define TX_STAT_PAUSE

Transmit Pause Packet Statistics Counter.

#define TX_STAT_VLN_TG

Transmit VLAN Tag Statistics Counter.

#define TX_STAT_PKT_OK

Transmit Packet OK Statistics Counter.

#define TX_STAT_PKT_64

Transmit Packet 64 Statistics Counter.

#define TX_STAT_PKT_65_127

Transmit Packet 65 - 127 Statistics Counter.

#define TX_STAT_PKT_128_255

Transmit Packet 128-255 Statistics Counter.

#define TX_STAT_PKT_256_511

Transmit Packet 256-511 Statistics Counter.

#define TX_STAT_PKT_512_1023

Transmit Packet 512-1023 Statistics Counter.

#define TX_STAT_PKT_1024_1518

Transmit Packet 1024-1518 Statistics Counter.

#define TX_STAT_PKT_1518

Transmit Packet 1518 Statistics Counter.

#define TX_STAT_FRM_ERR

Transmit Frame Error Statistics Counter.

#define TX_STAT_PKT_1519_2047

Transmit Packet 1519-2047 Statistics Counter.

#define TX_STAT_PKT_2048_4095

Transmit Packet 2048-4095 Statistics Counter.

#define TX_STAT_PKT_4096_9216

Transmit Packet 4096-9216 Statistics Counter.

#define TX_STAT_PKT_9217_16383

Transmit Packet 9217-16383 Statistics Counter.

#define RX_STAT_PKT_LNGTH

Receive Packet Length Statistics Counter.
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Macro

Description

#define RX_STAT_VLN_TG

Receive VLAN Tag Statistics Counter.

#define RX_STAT_PAUSE

Receive Pause Packet Statistics Counter.

#define RX_STAT_FLT

Receive Filtered Packet Statistics Counter.

#define RX_STAT_UNSP_OPCODE

Receive Unsupported Opcode Statistics Counter.

#define RX_STAT_BRDCST

Receive Broadcast Packet Statistics Counter.

#define RX_STAT_MULTCST

Receive Multicast Packet Statistics Counter.

#define RX_STAT_LNGTH_ERR

Receive Length Error Statistics Counter.

#define RX_STAT_LNG_PKT

Receive Long Packet Statistics Counter.

#define RX_STAT_CRC_ERR

Receive CRC Error Statistics Counter.

#define RX_STAT_PKT_DISCARD

Receive Packet Discard Statistics Counter.

#define RX_STAT_PKT_IGNORE

Receive Packet Ignored Statistics Counter.

#define RX_STAT_PKT_FRAGMENTS

Receive Packet Fragments Statistics Counter.

#define RX_STAT_PKT_JABBERS

Receive Packet Jabbers Statistics Counter.

#define RX_STAT_PKT_64

Receive Packet 64 Statistics Counter.

#define RX_STAT_PKT_65_127

Receive Packet 65-127 Statistics Counter.

#define RX_STAT_PKT_128_255

Receive Packet 128-255 Statistics Counter.

#define RX_STAT_PKT_256_511

Receive Packet 256-511 Statistics Counter.

#define RX_STAT_PKT_512_1023

Receive Packet 512-1023 Statistics Counter.

#define RX_STAT_PKT_1024 1518

Receive Packet 1024-1518 Statistics Counter.

#define RX_STAT_PKT_UNDERSIZE

Receive Packet Undersize Statistics Counter.

#define RX_STAT_PKT_UNICAST

Receive Packet Unicast Statistics Counter.

#define RX_STAT_PKT_RCVD

Packets Received Statistics Counter.

#define RX_STAT_PKT_64_GOOD_CRC

Receive Packet 64 with Good CRC Statistics Counter.

#define RX_STAT_PKT_1518_GOOD_CRC

Receive Packet 1518 with Good CRC Statistics Counter.

#define RX_STAT_PKT_1519_2047

Receive Packet 1519-2047 Statistics Counter.

#define RX_STAT_PKT_2048_4095

Receive Packet 2048-4095 Statistics Counter.

#define RX_STAT_PKT_4096_9216

Receive Packet 4096-9216 Statistics Counter.

#define RX_STAT_PKT_9217_16383

Receive Packet 9217-16383 Statistics Counter.

#define xxv_xethernet_reg_name_str

A lookup table returns the string representation of the
statistics counter register based on the offset of the statistics
counter register.
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Technical Support Assistance

Submit a technical support case through www.latticesemi.com/techsupport.

For frequently asked questions, refer to the Lattice Answer Database at
www.latticesemi.com/Support/AnswerDatabase.

© 2025 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
All other brand or product names are trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice

FPGA-TN-02375-1.1 44


http://www.latticesemi.com/legal
http://www.latticesemi.com/techsupport
http://www.latticesemi.com/Support/AnswerDatabase

2.5G, 10G, and 25G Ethernet Driver APl Reference

Technical Note

= LATTICE

Revision History

Revision 1.1, June 2025

Section

Change Summary

All
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e xxv_xethernet_set_ipg_val().

e xxv_xethernet_ipg_strectch_mode().

e xxv_xethernet_enable_interrupt().

e xxv_xethernet_disable_interrupt().

e xxv_xethernet_clear_interrupt_status().
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