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Figure 8-4: Clock Distribution in MAC and 1000BASE-X PCS with LVDS Configuration—Optimal Case

Figure shows the optimal clock distribution scheme you can achieve in configurations that contain the
MAC, 1000BASE-X PCS, and LVDS Soft-CDR I/O.
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Sharing PLLs in Devices with LVDS Soft-CDR I/0

For designs that contain multiple instances of MAC and PCS with PMA or PCS with PMA variation
targeting devices with LVDS soft-CDR I/0O, you can optimize resource utilization by sharing the PLLs.

COMPONENT

ALTLVDS_TX

COMPONENT

The Quartus II software merges the PLLs for these instances if you implement the following items in your

design:

o Connect the reference clock of each instance to the same source.

o Place the LVDS I/O pins on the same side of the FPGA.
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Sharing PLLs in Devices with GIGE PHY

For Cyclone V designs that contain multiple instances of MAC and PCS with PMA or PCS with PMA
variation targeting devices with GIGE PHY, you can share the PLLs by placing the associated signals
(tx_p, rx_p, and ref_clk) to the same I/O block of transceiver bank through pin assignment.
Additionally, the rx_recovclkout clock must be buffered by two levels of inverter in the top level module
so that it can be fitted to the general I/O pins.

Sharing Transceiver Quads

For designs that contain multiple PMA blocks targeting Altera device families with GX transceivers, you
can combine the transceiver channels in the same quad. To share the same transceiver quad, the
transceiver channels must have the same dynamic reconfiguration setting. In other words, you must turn
on dynamic reconfiguration capabilities in all channels in a quad even though you only intend to use
these capabilities in some of the channels.

The dynamic reconfiguration is always turned on in devices other than Arria GX and Stratix II GX. When
the dynamic reconfiguration is turned on in designs targeting devices other than Arria 10, Stratix V, Arria
V, and Cyclone V, Altera recommends that you connect the dynamic reconfiguration signals to the
ALTGX_RECONFIG megafunction.

In Stratix V, Arria V, and Cyclone V devices, Altera recommends that you connect the dynamic reconfi-
guration signals to the Transceiver Reconfiguration Controller megafunction. For transceiver quad
sharing between Triple-Speed Ethernet IP core and other IP cores that target these devices, reset signal for
all the cores must be from the same source.

Refer to the respective device handbook for more information on dynamic reconfiguration signals in
Altera devices.

Migrating From Old to New User Interface For Existing Designs

In Quartus II software ACDS 13.0 release, the old Triple-Speed Ethernet MegaCore function user
interface is deprecated. Existing Triple-Speed Ethernet designs generated prior to the ACDS 13.0 release
can still load properly in ACDS 13.0. However, starting from ACDS 13.1 release, the old Triple-Speed
Ethernet interface and the design generated using the old interface will not be supported.

You need to manually migrate your design to the new user interface. Reopening and saving the existing
design created with the old user interface will not automatically convert the design to the new user
interface.

To migrate your design to the new user interface, launch the Quartus II software ACDS 13.0 or higher,
create a new project, and specify the parameters as described in Design Walkthrough on page 2-1.

Exposed Ports in the New User Interface

In the new user interface in Qsys, for a design that has a MAC function, you have to manually connect the
exposed ports or terminate them.

In MAC variation with internal FIFO buffers, the ready latency is two in both standalone and Qsys flow.
The Qsys system inserts a timing adapter to change the ready latency to zero.
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Table 8-2: Exposed Ports and Recommended Termination Value for MAC Variation With Internal FIFO
Buffers

VEITS
xon_gen I 1 1'b0
xoff_gen I 1 1'b0
magic_wakeup (@) 1 Left open
magic_sleep_n I 1 1'b1l
ff_tx_crc_fwd I 1 1'b0
ff_tx_septy (@) 1 Left open
tx_ff _uflow (@) 1 Left open
ff_tx_a_full O 1 Left open
ff_tx_a_empty O 1 Left open
rx_err_stat O 18 Left open
rx_frm_type (@) 4 Left open
ff_rx_dsav O 1 Left open
ff_rx_a_full O 1 Left open
ff_rx_a_empty (@) 1 Left open

Table 8-3 lists the following ports that are exposed in the Qsys system for a design that has MAC variation
without internal FIFO buffers.

Table 8-3: Exposed Ports and Recommended Termination Value for MAC Variation Without Internal FIFO
Buffers

Port Name 1/0 Width Recommended Termination
Value

xon_gen_<n> I 1 1'b0
xoff_gen_<n> I 1 1'b0
magic_wakeup_<n> O 1 Left open
magic_sleep_n_<n> I 1 1'bl
f_tx_crc_fwd_<n> I 1 1'b0
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Altera provides timing constraint files (.sdc) to ensure that the Triple-Speed Ethernet MegaCore function
meets the design timing requirements in Altera devices. The files constraints the false paths and multi-
cycle paths in the Triple-Speed Ethernet Megacore function. The timing constraints files are specified in
the <variation_name>.qip file and is automatically included in the Quartus II project files.

You may need to add timing constraints that are external to the MegaCore function. The following
sections describe the procedure to create the timing constraint file.

Creating Clock Constraints

After you generate and integrate the Triple-Speed Ethernet MegaCore function into the system, you need
to create a timing constraints file to specify the clock constraint requirement.

You can specify the clock requirement in the timing constraint file using the following command:
create_clock

For example, for a new clock named "reg_clk", with a 50 MHz clock targeted to the top level input port
"clk", enter the following command line:

create_clock -name "reg_clk'" -period "50 MHz" [get_ports "clk'"]

Figure below shows an example of how you can create a timing constraint file to constrain the Triple-
Speed Ethernet MegaCore function clocks.
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Figure 9-1: Triple-Speed Ethernet Timing Constraint Example

The reconfig_clk signal is not shown in this example. Constrain the reconfig_clk based on your
design implementation.

TOPv pll_inclk ext_dk
100-Mhz 50-Mhz
Inclk0
Altera PLL Luser_instancev i
cl [q] '
! tse_variation.v dk
110-Mhz: 10/100/1000-Mbps Ethernet MAC
' with 1000BASE-X/SGMII
p " PCS and PMA ' . l:k

; _tx_c (with internal FIFO) Xcvr_rer_cl
| x_dk ref 55 Mz |

The example above consists of the following Verilog modules:

o TOP.v—The top level design module which contains an Altera PLL and a user-defined instance. The
top level input clocks consist of pl1_inclk, ext_clk, and xcvr_ref_clk.

o user_instance.v—The user-defined instance that instantiates the Triple-Speed Ethernet MegaCore
function.

o tse_variation.v—A Triple-Speed Ethernet MegaCore function variation. This example uses a
10/100/1000-Mbps Ethernet MAC with an internal FIFO buffer, a 1000BASE-X/SGMII PCS, and an
embedded PMA.

The frequency for the PLL clock input, inclk0, is 100 MHz, and the frequency for the PLL clock output,
c0, is 110 MHz. The Triple-Speed Ethernet MAC Avalon-ST clocks, ff_tx_clk and ff_rx_clk, use c0 as
the clock source. The input clock frequency for the transceiver reference clock, xcvr_ref_clk, is

125 MHz.

Example of the Triple-Speed Ethernet MegaCore function timing constraint file:

# PLL clock input, 100 MHz
create_clock -name pll_inclk -period 10.000 [get_ports {pll_inclk}]

# ext_clk, 50 MHz
create_clock -name ext_clk -period 20.000 [get_ports {pll_ext_clk}]

# xcvr_ref _clk, 125 MHz
create_clock -name xcvr_ref clk -period 8.000 [get ports
{xcvr_ref_clk}]

# Derive PLL generated output clocks.
derive_pll_clocks
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Recommended Clock Frequency

Table 9-1: Recommended Clock Input Frequency For Each MegaCore Function Variant

MegaCore Function Variant Recommended Frequency
(MHz)

CLK 50-100
TX_CLK 125
10/100/1000-Mbps Ethernet MAC (with Internal RX CLK 125
FIFO buffers) -
FF_TX_CLK 100
FF_RX_CLK 100
CLK 50-100
10/100/1000-Mbps Ethernet MAC (without Internal | TX_CLK <N> 125
FIFO buffers) RX_CLK <N> 125
RX_AFULL_CLK 100
CLK 50-100
FF_TX_CLK 100
FF_RX_CLK 100
10/100/1000-Mbps Ethernet MAC with 1000BASE- | TBI_TX_CLK 125
X/SGMII PCS (with Internal FIFO buffers) TBI RX CLK 125
REF_CLK 125
RECONFIG_CLK 37.5-50
GXB_CAL_BLK_CLK 125
CLK 50-100
RX_AFULL_CLK 100
TBI_TX_CLK <N> 125
10/100/1000-Mbps Ethernet MAC with 1000BASE- TBI RX CLK <N> 125
X/SGMII PCS (without Internal FIFO buffers) - -
REF_CLK 125
RECONFIG_CLK <N> 37.5-50
GXB_CAL_BLK_CLK 125

@ This signal is only applicable to all device family prior to the 28-nm devices, which consists of the Stratix V,
Arria V, Arria V GZ, and Cyclone V devices.
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MegaCore Function Variant Recommended Frequency
(MHz)

1000BASE-X/SGMII PCS only

CLK 50-100
REF_CLK 125
TBI_TX_CLK 125
TBI_RX_CLK 125
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You can use the testbench provided with the Triple-Speed Ethernet MegaCore function to exercise your
custom MegaCore function variation. The testbench includes the following features:

« Easy-to-use simulation environment for any standard HDL simulator.
 Simulation of all basic Ethernet packet transactions.
+ Open source Verilog HDL and VHDL testbench files.

The provided testbench applies only to custom MegaCore function variations created using Qsys.

Triple-Speed Ethernet Testbench Architecture
Figure 10-1: Triple-Speed Ethernet Testbench Architecture
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Testbench Components

The testbench comprises the following modules:

Device under test (DUT)—Your custom MegaCore function variation

Avalon-ST Ethernet frame generator—Simulates a user application connected to the MAC system-side
interface. It generates frames on the Avalon-ST transmit interface.

Avalon-ST Ethernet frame monitor—Simulates a user application receiving frames from the MAC
system-side interface. It monitors the Avalon-ST receive interface and decodes all data received.
MII/RGMII/GMII Ethernet frame generator—Simulates a MAC function that sends frames to the PCS
function.

MII/RGMII/GMII Ethernet frame monitor—Simulates a MAC function that receives frames from the
PCS function and decodes them.

MDIO slaves—Simulates a PHY management interface. It responds to an MDIO master transactor.
Clock and reset generator.

Table 10-1: Testbench Components

Configuration System-Side Ethernet-Side Frame Generator Frame Monitor
Interface Interface

MAC only Avalon-ST GMII/MII/RGMII | Avalon-ST Frame |Avalon-ST Frame
Generator Monitor

MAC with PCS | Avalon-ST TBI Avalon-ST Frame | Avalon-ST Frame
Generator Monitor

MAC with PCS | Avalon-ST 1.25 Gbps Avalon-ST Frame | Avalon-ST Frame

and embedded Generator Monitor

PMA

PCS only GMII/MII TBI GMII/MII Frame | GMII/MII Frame
Generator Monitor

PCS with GMII/MII 1.25 Gbps GMII/MII Frame | GMII/MII Frame

embedded Generator Monitor

PMA

Testbench Verification

The testbench is self-checking and determines the success of a simulation by verifying the frames received.
It also checks for any errors detected by the frame monitors. The testbench does not verify the IEEE
statistics generated by the MAC layer. Simulation fails only if the testbench is not able to detect
deliberately inserted errors. At the end of a simulation, the testbench displays messages in the simulator
console indicating its results.
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The testbench verifies the following functionality:

« Transmit and receive datapaths are functionally correct.
o Ethernet frames generated by the frame generator are received by the frame monitor.
« Additional checks for configurations that contain the MAC function:

o Correct CRC-32 is inserted.
 Short frames are padded up to at least 64 bytes in length.

« Untagged received frames of size greater than the maximum frame length are truncated to the
maximum frame length with additional bytes up to 12.

« CRC-32 is optionally discarded before the frames are received by the traffic monitor.
 Additional checks for configurations that contain the PCS function with optional embedded PMA:

o Transmit frames generated by the frame generator are correctly encapsulated.
+ Received frames are de-encapsulated before they are forwarded to the frame monitor.

Testbench Configuration

The testbench is configured, by default, to operate in loopback mode. Frames sent through the transmit
path are looped back into the receive path.

Separate data paths can be configured for single-channel MAC with internal FIFO buffers. In this
configuration, the MII/GMII Ethernet frame generator is enabled and the testbench control block
simulates independent yet complete receive and transmit datapaths.

You can also customize other aspects of the testbench using the testbench simulation parameters.
The device under test is configured with the following default settings:

 Link speed is set to Gigabit except for configurations that contain Small MAC. For Small MACs, the
default speed is 100 Mbps.

 Five Ethernet frames of payload length 100, 101, 102, 103 and 104 bytes are transmitted to the system-
side interface and looped back on the ethernet-side interface.

o Default settings for the MAC function:

o The command_config register is set to 0x0408003B.
o Promiscuous mode is enabled.
o The maximum frame length, register frm_length, is configured to 1518.

« For a single-channel MAC with internal FIFO buffers, the transmit FIFO buffer is set to start data
transmission as soon as its level reaches tx_section_full. The receive FIFO bulffer is set to begin
forwarding Ethernet frames to the Avalon-ST receive interface when its level reaches
rx_section_full.

o Default setting for the PCS function:

o The if_mode register is set to 0x0000.
« Auto-negotiation between the local PHY and remote link PHY is bypassed.

Test Flow

The testbench performs the following operations upon a simulated power-on reset:
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o Initializes the DUT registers.
o Starts transmission. For a single-channel MAC with internal FIFO bulffers, clears the FIFOs.
+ Ends transmission and checks the following elements to determine that the simulation is successful:

+ No Ethernet protocol errors detected.
« Ethernet frames generated and transmitted are received by the frame monitor.

Simulation Model

This section describes the step-by-step instructions for generating the simulation model and simulating
your design using the ModelSim simulator or other simulators.

Generate the Simulation Model
The generated design example includes both Verilog HDL and VHDL testbench files for the device under
test (DUT)—your custom MegaCore function variation.

To generate a Verilog functional simulation model, use the command prompt and run the quartus_sh -t
generate_sim_verilog.tcl file. Alternatively, perform the following steps:

1. Launch the Quartus II software and browse to the <variation name>_testbench directory.
2. Open the generate_sim.qpf file from the project directory.

3. On the Tools menu, select Tcl Scripts and select the generate_sim_verilog.tcl file.

4. Click Run.

To generate a VHDL functional simulation model, you can use the command prompt and run the
quartus_sh -t generate_sim_vhdl.tcl file. Alternatively, perform the following steps:

1. Launch the Quartus II software and browse to the <variation name>_testbench directory.
2. Open the generate_sim.qpf file from the project directory.

3. On the Tools menu, select Tcl Scripts and browse to the generate_sim_vhdl.tcl file.

4. Click Run.

Simulate the IP Core

You can simulate your IP core variation with the functional simulation model and the testbench or design
example generated with your IP core. The functional simulation model and testbench files are generated
in a project subdirectory. This directory may also include scripts to compile and run the testbench.

For a complete list of models or libraries required to simulate your IP core, refer to the scripts provided
with the testbench in Simulation Model Files on page 10-5.

Before you begin

Generate the simulation model as shown in Generate the Simulation Model on page 10-4 before
simulating the testbench design.

To use the ModelSim” simulation software to simulate the testbench design, follow these steps:

1. For Verilog testbench design:
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a. Browse to the following project directory: <variation name>_testbench/testbench_verilog/
<variation name>

b. Run the following command to set up the required libraries, to compile the generated IP Functional
simulation model, and to exercise the simulation model with the provided testbench:

run_<variation_name>_tb.tcl
2. For VHDL testbench design:

a. Browse to the following project directory: <variation name>_testbench/testbench_vhdl/
<variation name>

b. Run the following command to set up the required libraries, to compile the generated IP Functional
simulation model, and to exercise the simulation model with the provided testbench:

run_<variation_name>_tb.tcl

For more information about simulating Altera IP cores, refer to Simulating Altera Designs in volume
3 of the Quartus II Handbook.

Note: Use the simulation models only for simulation and not for synthesis or any other purposes.
Using these models for synthesis creates a nonfunctional design.

Simulation Model Files

Previously, the Triple-Speed Ethernet MegaCore function generates a <variation_name>.vho or
<variation_name>.vo file for VHDL or Verilog HDL IP functional simulation model.

For the new Triple-Speed Ethernet MegaCore function created in Quartus II ACDS 13.0, the simulation
model will be generated using the industrial standard IEEE simulation encryption.

Table 10-2 lists the scripts available for you to compile the simulation model files in a standalone flow.

Table 10-2: Simulation Model Files

<variation_name>_sim/mentor/ Contains a ModelSim script msim_setup.tel to set up and run a
simulation.

<variation_name>_sim/synopsys/vcs Contains a shell script ves_setup.sh to set up and run a ves®
simulation.

<variation_name>_sim/synopsys/ Contains a shell script vesmx_setup.sh and synopsys_sim.setup

vesmx to set up and run a VCS MX simulation.

<variation_name>_sim/mentor/ Contains a shell script nesim_setup.sh and other setup files to set

cadence up and run an NCSIM simulation.
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Driver Architecture

Figure 11-1: Triple-Speed Ethernet Software Driver Architecture
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1. The first n bytes are reserved for SGDMA descriptors, where n = (Total number of descriptors + 3) x

32. Applications must not use this memory region.

2. For MAC variations without internal FIFO buffers, the transmit and receive FIFOs are external to the

MAC function.
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Directory Structure

Structure of the altera_triple_speed_ethernet directory.

Figure 11-2: Directory Structure

(1 altera_triple_speed_ethernet
HAL

inc

triple_speed_ethernet.h
altera_avalon_tse.h
altera_avalon_tse_system_info.h

s[c
altera_avalon_tse.c
altera_avalon_tse_system_info.c

{%Ie_speed_ethernet_regs.h
ucosi

inc

iniche
ins_tse_mach

C triple_speed_ethernet_iniche.h

iniche
Ins_tse_mac.c

PHY Definition

By default, the software driver only supports the following PHYs:

« National DP83848C (10/100 Mbps)

« National DP83865 (10/100/1000 Mbps)

o Marvell 88E1111 (10/100/1000 Mbps)

o Marvell 88E1145 (Quad PHY, 10/100/1000 Mbps).

You can extend the software driver to support other PHYs by defining the PHY profile using the structure
alt_tse_phy_profile and adding it to the system using the function alt_tse_phy_add_profile(). For
each PHY instance, use the structure alt_tse_system_phy_struct to define it and the function
alt_tse_system_add_sys() to add the instance to the system.

The software driver automatically detects the PHY’s operating mode and speed if the PHY conforms to
the following specifications:

+ One bit to specify duplex and two consecutive bits (the higher bit being the most significant bit) to
specify the speed in the same extended PHY specific register.

o The speed bits are set according to the convention shown in Table 11-1.
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Table 11-1: PHY Speed Bit Values

Speed (Mbps)

PHY Speed Bits
I
1 0

1000
100 0 1
10 0 0

PHY Definition 11-3

For PHYs that do not conform to the aforementioned specifications, you can write a function to retrieve
the PHY’s operating mode and speed, and set the field *link_status_read in the PHY data structure to
your function’s address.

You can also execute a function to initialize a PHY profile or a PHY instance by setting the function
pointer (*phy_cfg and *tse_phy_cfg) in the respective structures to the function’s address.

Example of PHY Profile Structure

Software Programming Interface

typedef struct alt_tse_phy_ profile_struct{ /* PHY profile */

/*The name of the PHY*/
char name[80];

/*0Organizationally Unique ldentififier*/
alt u32 oui;

/*PHY model number*/
alt_u8 model_number;

/*PHY revision number*/
alt u8 revision_number;

/*The location of the PHY Specific Status Register*/
alt u8 status _reg location;

/*The location of the Speed Status bit in the PHY Specific Status
Register*/
alt_u8 speed_Isb_location;

/*The location of the Duplex Status bit in the PHY Status Specific
Register*/
alt _u8 duplex bit _location;

/*The location of the Link Status bit in PHY Status Specific
Register*/
alt u8 link bit location;

/*PHY initialization function pointer—profile specific*/
alt 32 (*phy_cfg)(np_tse _mac *pmac);

/*Pointer to the function that reads and returns 32-bit link
status.Possible status:
full duplex (bit 0 = 1), half duplex (bit 0 = 0),gigabit (bit 1 = 1),
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100Mbps (bit 2 = 1), 10Mbps (bit 3 = 1),invalid speed (bit 16 1).*/
alt u32 (*link_status_read)(np_tse_mac *pmac);

} alt_tse phy profile;

Example of PHY Instance Structure

typedef struct alt_tse system phy struct { /* PHY instance */

/* PHY"s MDIO address */

alt_32tse phy mdio_address;

/* PHY initialization function pointer—instance specific */
alt_32 (*tse_phy_cfg)(np_tse _mac *pmac);

} alt_tse_system_ phy;

Using Multiple SG-DMA Descriptors

To successfully use multiple SG-DMA descriptors in your application, make the following modifications:

o Set the value of the constant ALTERA_TSE_SGDMA_RX_DESC_CHAIN_SIZE in altera_avalon_tse.h to the
number of descriptors optimal for your application. The default value is 1 and the maximum value is
determined by the constant NUMBIGBUFFS. For TCP applications, Altera recommends that you use the
default value.

o Increase the amount of memory allocated for the Interniche stack.

The memory space for the Interniche stack is allocated using the Interniche function pk_alloc().
Although user applications and other network interfaces such as LAN91C111 can share the memory
space, Altera recommends that you use this memory space for only one purpose, that is storing
unprocessed packets for the Triple-Speed Ethernet MegaCore function. Each SG-DMA descriptor used
by the device driver consumes a buffer size of 1536 bytes (defined by the constant BIGBUFSI1ZE) in the
memory space. To achieve reasonable performance and to avoid memory exhaustion, add a new
constant named NUMBIGBUFS to your application and set its value using the following guideline:

NUMBIGBUFS = <current value> + <number of SG-DMA descriptors>

By default, the constant NUMBIGBUFS is set to 30 in ipport.h. If you changed the default value in the
previous release of the MegaCore function to optimize performance and resource usage, use the
modified value to compute the new value of NUMBIGBUFS.

Using Jumbo Frames

To use jumbo frames, set the frm_length register to 9600 and edit the files and definitions.
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Table 11-2: Jumbo Frames Definitions

I

ip\altera\ethernet\altera_eth_tse\src\ #define ALTERA_TSE_PKT_INIT_LEN 8206
software\lib\UCOSIN\inc\iniche\altera_ _
.. #define ALTERA_TSE_MAX_MTU_SIZE 8192
eth_tse_iniche.h — — — —

#define ALTERA TSE_MIN_MTU_SIZE 14

ip\altera\ethernet\altera_eth_tse\src\ #define ALTERA_TSE MAC_MAX_ FRAME_LENGTH 8196( 1)
software\lib\HAL\inc\altera_avalon_tse.h

<BSP project directory> #ifndef BIGBUFSIZE

iniche\src\h\nios2\ipport.h
\iniche\src\h\nios2\ippor #define BIGBUFSIZE 1536

#endi

Note to Table 11-2:

1. The maximum value for ALTERA_TSE_MAC_MAX_FRAME_LENGTH is defined by the frm_length
register.

API Functions

This section describes each provided API function in alphabetical order.

alt_tse_mac_get_common_speed()

Prototype: alt_tse_mac_get_common_speed(np_tse_mac *pmac)

Thread-safe: No

Available from No

ISR:

Include: <altera_avalon_tse.h>

Description: The alt_tse_mac_get_common_speed()obtains the common speed
supported by the PHYs connected to a multiport MAC and remote link
partners.

Parameter: pmac—A pointer to the base of the MAC control interface.

Return: TSE_PHY_SPEED_1000 if the PHYs common speed is 1000 Mbps.
TSE_PHY_SPEED_100 if the PHYs common speed is 100 Mbps.
TSE_PHY_SPEED_10 if the PHYs common speed is 10 Mbps.
TSE_PHY_SPEED_NO_COMMON if there isn’t a common speed among the PHYs.

See also: alt_32 alt_tse _mac_set_common_speed()
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alt_tse_mac_set_common_speed()

Prototype: alt_tse_mac_set_common_speed(np_tse_mac *pmac, alt_32 common_
speed)

Thread-safe: No

Available from No

ISR:

Include: <altera_avalon_tse.h>

Description: The alt_tse_mac_set_common_speed() sets the speed of a multiport MAC
and the PHY's connected to it.

Parameter: pmac—A pointer to the base of the MAC control interface.
common_speed—The speed to set.

Return: TSE_PHY_SPEED_1000 if the PHYs common speed is 1000 Mbps.
TSE_PHY_SPEED_100 if the PHYs common speed is 100 Mbps.
TSE_PHY_SPEED_10 if the PHYs common speed is 10 Mbps.
TSE_PHY_SPEED_NO_COMMON if there isn’t a common speed among the PHYs.
The current speed of the MAC and PHYs is not changed.

See also: alt_32 alt_tse_mac_get_common_speed()

alt_tse_phy_add_profile()

Prototype: alt_tse_phy add_profile(alt_tse_phy profile *phy)

Thread-safe: No

Available from No

ISR:

Include: <altera_avalon_tse.h>

Description: The alt_tse_phy_add_profile() function adds a new PHY to the PHY
profile. Use this function if you want to use PHY's other than Marvell
88E1111, Marvell Quad PHY 88E1145, National DP83865, and National
DP83848C.

Parameter: phy—A pointer to the PHY structure.

Return: ALTERA_TSE_MALLOC_FAILED if the operation is not successful. Otherwise,

the index of the newly added PHY is returned.

alt_tse_system_add_sys()
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triple_speed_ethernet_init()

Prototype:

alt_tse_system_add_sys(alt_tse_system_mac *psys_mac, alt_tse_
system_sgdma *psys_sgdma, alt_tse_system desc_mem *psys_mem,
alt_tse_system_shared_fifo *psys_shared_fifo, alt_tse_system_
phy *psys_phy)

Thread-safe:

No

Available from
ISR:

No

Include:

<system.h><system.h><altera_avalon_tse_system_info.h>
<altera_avalon_tse.h><altera_avalon_tse_system_info.h>
<altera_avalon_tse_system_info.h><altera_avalon_tse_system_info.h>

Description:

The alt_tse_system_add_sys() function defines the TSE system’s
components: MAC, scatter-gather DMA, memory, FIFO and PHY. This
needs to be done for each port in the system.

Parameter:

psys_mac—A pointer to the MAC structure.

psys_sgdma—A pointer to the scatter-gather DMA structure.
psys_mem—A pointer to the memory structure.
psys_shared_fifo—A pointer to the FIFO structure.
psys_phy—A pointer to the PHY structure.

Return:

SUCCESS if the operation is successful.SUCCESS if the operation is successful.
ALTERA_TSE_MALLOC_FAILED if the operation fails.
ALTERA_TSE_SYSTEM_DEF_ERROR if one or more of the definitions are
incorrect, or empty.

triple_speed_ethernet_init()

Prototype: error_t triple_speed_ethernet_init(alt_niche_dev *p_dev)
Thread-safe: No
Available from No

ISR:

Include:

<triple_speed_ethernet_iniche.h>
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Description: The triple_speed ethernet_init() function opens and initializes the
Triple-Speed Ethernet driver. Initialization involves the following
operations:

o Set up the NET structure of the MAC device instance.
o Configure the MAC PHY Address.

o Register and open the SGDMA RX and TX Module of the MAC device
instance.

« Enable the SGDMA RX interrupt and register it to the Operating System.
o Register the SGDMA RX callback function.
« Obtains the PHY Speed of the MAC.

 Set up the Ethernet MAC Register settings for the Triple-Speed Ethernet
driver operation.

o Set up the initial descriptor chain to start the SGDMA RX operation.

Parameter: p_dev—A pointer to the Triple-Speed Ethernet device instance.
Return: SUCCESS if the Triple-Speed Ethernet driver is successfully initialized.
See also: tse_mac_close()

tse_mac_close()

Prototype: int tse_mac_close(int iface)

Thread-safe: No

Available from No

ISR:

Include: <triple_speed_ethernet_iniche.h>

Description: The tse_mac_close() closes the Triple-Speed Ethernet driver by

performing the following operations:

» Configure the admin and operation status of the NET structure of the
Triple-Speed Ethernet driver instance to ALTERA_TSE_ADMIN_STATUS_
DOWN.

o De-register the SGDMA RX interrupt from the operating system.

o Clear the RX_ENA bit in the command_config register to disable the RX

datapath.
Parameter: iface—The index of the MAC interface. This argument is reserved for
configurations that contain multiple MAC instances.
Return: SUCCESS if the close operations are successful.
An error code if de-registration of SGDMA RX from the operating system
failed.
See also: triple_speed_ethernet_init()
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tse_mac_raw_send()

tse_mac_raw_send()

Prototype: int tse_mac_raw_send(NET net, char *data, unsigned data_bytes)
Thread-safe: No
Available from No

ISR:

Include:

<triple_speed_ethernet_iniche.h>

Description:

The tse_mac_raw_send() function sends Ethernet frames data to the MAC
function. It validates the arguments to ensure the data length is greater than
the ethernet header size specified by ALTERA_TSE_MIN_MTU_SI1ZE. The
function also ensures the SGDMA TX engine is not busy prior to
constructing the descriptor for the current transmit operation.

Upon successful validations, this function calls the internal API, tse_mac_
sTxWrite, to initiate the synchronous SGDMA transmit operation on the
current data buffer.

Parameter:

net—The NET structure of the Triple-Speed Ethernet MAC instance.
data—A data pointer to the base of the Ethernet frame data, including the
header, to be transmitted to the MAC. The data pointer is assumed to be
word-aligned.

data_bytes—The total number of bytes in the Ethernet frame including the
additional padding bytes as specified by ETHHDR_BIAS.

Return:

SUCCESS if the current data buffer is successfully transmitted.

SEND_DROPPED if the number of data bytes is less than the Ethernet header
size.

ENP_RESOURCE if the SGDMA TX engine is busy.

tse_mac_setGMIl mode()

Prototype: int tse_mac_setGMI Imode(np_tse_mac *pmac)
Thread-safe: No
Available from No

ISR:

Include: <triple_speed_ethernet_iniche.h>

Description: The tse_mac_setGMI Imode() function sets the MAC function operation
mode to Gigabit (GMII). The settings of the command_config register are
restored at the end of the function.

Parameter: pmac—A pointer to the MAC control interface base address.

Return: SUCCESS
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See also:

| tse_mac_setMI Imode ()

tse_mac_setMIlimode()

Prototype: int tse_mac_setMlImode(np_tse_mac *pmac)

Thread-safe: No

Available from No

ISR:

Include: <triple_speed_ethernet_iniche.h>

Description: The tse_mac_setMI Imode() function sets the MAC function operation
mode to MII (10/100). The settings of the command_config register are
restored at the end of the function.

Parameter: pmac—A pointer to the MAC control interface base address.

Return: SUCCESS

See also: tse_mac_setGMI Imode()

tse_mac_SwReset()

Prototype: int tse_mac_SwReset(np_tse_mac *pmac)

Thread-safe: No

Available from No

ISR:

Include: <triple_speed_ethernet_iniche.h>

Description: The tse_mac_SwReset() performs a software reset on the MAC function. A
software reset occurs with some latency as specified by ALTERA_TSE_SW_
RESET_TIME_OUT_CNT. The settings of the command_config register are
restored at the end of the function.

Parameter: pmac—A pointer to the MAC control interface base address.

Return: SUCCESS

Constants

Table 11-3 lists all constants defined for the MAC registers manipulation and provides links to detailed
descriptions of the registers. It also list the constants that define the MAC operating mode and timeout

values.
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Table 11-3: Constants Mapping

Constants 11-11

ALTERA_TSE_DUPLEX_MODE_DEFAULT

1

0: Half-duplex
1: Full-duplex

ALTERA_TSE_MAC_SPEED_DEFAULT

0: 10 Mbps
1: 100 Mbps
2: 1000 Mbps

ALTERA_TSE_SGDMA_RX_DESC_CHAIN_SIZE

The number of SG-DMA
descriptors required for the
current operating mode.

ALTERA_CHECKLINK_TIMEOUT_THRESHOLD

1000000

The timeout value when the
MAC tries to establish a link
with a PHY.

ALTERA_AUTONEG_T IMEOUT_THRESHOLD

250000

The auto-negotiation timeout
value.

Command_Config Register (Command_Config Register (Dword Offset 0x02) on page 6-7)

ALTERA_TSEMAC_CMD_TX_ENA_OFST 0

Configures the TX_ENA bit.
ALTERA_TSEMAC_CMD_TX_ENA_MSK 0x1
ALTERA_TSEMAC_CMD_RX_ENA_OFST 1

Configures the RX_ENA bit.
ALTERA_TSEMAC_CMD_RX_ENA_MSK 0x2
ALTERA_TSEMAC_CMD_XON_GEN_OFST 2

Configures the XON_GEN bit.
ALTERA_TSEMAC_CMD_XON_GEN_MSK 0x4
ALTERA_TSEMAC_CMD_ETH_SPEED_OFST 3

Configures the ETH_SPEED bit.
ALTERA_TSEMAC_CMD_ETH_SPEED_MSK 0x8
ALTERA_TSEMAC_CMD_PROMIS_EN_OFST 4

Configures the PROMIS_EN bit.
ALTERA_TSEMAC_CMD_PROMIS_EN_MSK 0x10
ALTERA_TSEMAC_CMD_PAD_EN_OFST 5

Configures the PAD_EN bit.
ALTERA_TSEMAC_CMD_PAD_EN_MSK 0x20
ALTERA_TSEMAC_CMD_CRC_FWD_OFST 6

Configures the CRC_FWD bit.
ALTERA_TSEMAC_CMD_CRC_FWD_MSK 0x40
ALTERA_TSEMAC_CMD_PAUSE_FWD_OFST 7

Configures the PAUSE_FWD bit.
ALTERA_TSEMAC_CMD_PAUSE_FWD_MSK 0x80
ALTERA_TSEMAC_CMD_PAUSE_IGNORE_OFST 8 Configures the PAUSE_IGNORE
ALTERA_TSEMAC_CMD_PAUSE_IGNORE_MSK 0x100 bit.
ALTERA_TSEMAC_CMD_TX_ADDR_| NS_OFST 9 Conﬁgures the TX_ADDR_' NS
ALTERA_TSEMAC_CMD_TX_ADDR_INS_MSK 0x200 bit.
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ALTERA_TSEMAC_CMD_HD_ENA_OFST 10
Configures the HD_ENA bit.
ALTERA_TSEMAC_CMD_HD_ENA_MSK 0x400
ALTERA_TSEMAC_CMD_EXCESS_COL_OFST 11
Configures the EXCESS_COL bit.
ALTERA_TSEMAC_CMD_EXCESS_COL_MSK 0x800
ALTERA_TSEMAC_CMD_LATE_COL_OFST 12
Configures the LATE_COL bit.
ALTERA_TSEMAC_CMD_LATE_COL_MSK 0x1000
ALTERA_TSEMAC_CMD_SW_RESET_OFST 13
Configures the SW_RESET bit.
ALTERA_TSEMAC_CMD_SW_RESET_MSK 0x2000
ALTERA_TSEMAC_CMD_MHASH_SEL_OFST 14
Configures the MHASH_SEL bit.
ALTERA_TSEMAC_CMD_MHASH_SEL_MSK 0x4000
ALTERA_TSEMAC_CMD_LOOPBACK_OFST 15
Configures the LOOP_ENA bit.
ALTERA_TSEMAC_CMD_LOOPBACK_MSK 0x8000
ALTERA_TSEMAC_CMD_TX_ADDR_SEL_OFST 16 Configures the TX_ADDR_SEL
ALTERA_TSEMAC_CMD_TX_ADDR_SEL_MSK 0x70000 bits (bits 16 - 18).
ALTERA_TSEMAC_CMD_MAGIC_ENA_OFST 19
Configures the MAGIC_ENA bit.
ALTERA_TSEMAC_CMD_MAGIC_ENA_MSK 0x80000
ALTERA_TSEMAC_CMD_SLEEP_OFST 20
ALTERA_TSEMAC_CMD_SLEEP_MSK 0x10000 | Configures the SLEEP bit.
0
ALTERA_TSEMAC_CMD_WAKEUP_OFST 21
ALTERA_TSEMAC_CMD_WAKEUP_MSK 0x20000 | Configures the WAKEUP bit.
0
ALTERA_TSEMAC_CMD_XOFF_GEN_OFST 22
ALTERA_TSEMAC_CMD_XOFF_GEN_MSK 0x40000 | Configures the XOFF_GEN bit.
0
ALTERA_TSEMAC_CMD_CNTL_FRM_ENA_OFST 23
Configures the CNTL_FRM_ENA
ALTERA_TSEMAC_CMD_CNTL_FRM_ENA_MSK 0x80000 bit.
0
ALTERA_TSEMAC_CMD_NO_LENGTH_CHECK_OFST 24
Configures the NO_LENGTH_
ALTERA_TSEMAC_CMD_NO_LENGTH_CHECK_MSK 0x10000 CHECK bit.
00
ALTERA_TSEMAC_CMD_ENA_10_OFST 25
ALTERA_TSEMAC_CMD_ENA_10_MSK 0x20000 | Configures the ENA_10 bit.
00
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Constants 11-13

ALTERA_TSEMAC_CMD_RX_ERR_DISC_OFST 26
Configures the RX_ERR_DISC
ALTERA_TSEMAC_CMD_RX_ERR_DISC_MSK 0x40000 | pit.
00
ALTERA_TSEMAC_CMD_CNT RESET OFST 31
ALTERA_TSEMAC_CMD_CNT RESET MSK 0x80000 | Configures the CNT_RESET bit.
000

Tx_Cmd_Stat Register (Transmit and Receive Command Registers (Dword Offset 0x3A -

0x3B) on page 6-13)

ALTERA_TSEMAC_TX_CMD_STAT_OMITCRC_OFST 17

Configures the OMIT_CRC bit.
ALTERA_TSEMAC_TX_CMD_STAT_OMITCRC_MSK 0x20000
ALTERA_TSEMAC_TX_CMD_STAT_TXSHIFT16_OFST |18

Configures the TX_SHIFT16 bit.
ALTERA_TSEMAC_TX_CMD_STAT_TXSHIFT16_MSK 0x40000

Rx_Cmd_Stat Register (Transmit and Receive Command Registers (Dword Offset 0x3A -

0x3B) on page 6-13)

ALTERA_TSEMAC_RX_CMD_STAT RXSHIFT16 _OFST |25
ALTERA_TSEMAC_RX_CMD_STAT RXSHIFT16_MSK 0x20000
00

Configures the RX_SHIFT16 bit
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Basic Frame Format
Figure A-1: MAC Frame Format

7 octets PREAMBLE
1 octet SFD
6 octets DESTINATION ADDRESS
6 octets SOURCE ADDRESS
2 octets LENGTH/TYPE
Frame length 79 1500/9600 octets PAYLOAD DATA
0..46 octets PAD
4 octets FRAME CHECK SEQUENCE
EXTENSION (half duplex only)

A basic Ethernet frame comprises the following fields:

o Preamble—a maximum of 7-octet fixed value of 0x55.

o Start frame delimiter (SFD)—a 1-octet fixed value of 0xD5 which marks the beginning of a frame.

o Destination and source addresses—6 octets each. The least significant byte is transmitted first.

o Length or type—a 2-octet value equal to or greater than 1536 (0x600) indicates a type field. Otherwise,
this field contains the length of the payload data. The most significant byte of this field is transmitted
first.

 Payload Data and Pad—variable length data and padding.

o Frame check sequence (FCS)—a 4-octet cyclic redundancy check (CRC) value for detecting frame
errors during transmission.

« An extension field—Required only for gigabit Ethernet operating in half-duplex mode. The MAC
function does not support this implementation.
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A-2 VLAN and Stacked VLAN Frame Format

VLAN and Stacked VLAN Frame Format

The extension of a basic MAC frame is a virtual local area network (VLAN) tagged frame, which contains
an additional 4-byte field for the VLAN tag and information between the source address and length/type
fields. VLAN tagging is defined by the IEEE Standard 802.1Q. VLAN tagging can identify and separate
many groups' network traffic from each other in enterprise and metro networks. Each VLAN group can
consist of many users with varied MAC address in different geographical locations of a network. VLAN
tagging increases and scales the network performance and add privacy and safety to various groups and

customers' network traffic.

UG-01008
2015.06.15

VLAN tagged frames have a maximum length of 1522 bytes, excluding the preamble and the SFD fields.

Figure A-2: VLAN Tagged MAC Frame Format

7 octets PREAMBLE
1 octet SFD
6 octets DESTINATION ADDRESS
6 octets SOURCE ADDRESS
2 octets LENGTH/TYPE (VLAN Tag 0x8100)
2 octets VLAN info
Frame length < otets CLIENT LENGTH/TYPE
0..1500/9600 octets PAY LOAD DATA
0.42octets PAD
4 octets FRAME CHECK SEQUENCE

EXTENSION (half duplex only)

In metro Ethernet applications, which require more scalability and security due to the sharing of an
Ethernet link by many service providers, MAC frames can be tagged with two consecutive VLAN tags
(stacked VLAN). Stacked VLAN frames contain an additional 8-byte field between the source address and

client length/type fields, as illustrated.

Altera Corporation
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Pause Frame Format A-3

Figure A-3: Stacked VLAN Tagged MAC Frame Format

Frame length

Stacked VLANs

7 octets PREAMBLE

1 octet SFD

6 octets DESTINATION ADDRESS

6 octets SOURCE ADDRESS

2 octets LENGTH/TYPE (VLAN Tag 0x8100)
2 octets VLAN info

2 octets LENGTH/TYPE (VLAN Tag 0x8100)
2 octets VLAN info

2 octets CLIENT LENGTH/TYPE
0..1500/9600 octets PAY LOAD DATA
0..38 octets PAD

4 octets FRAME CHECK SEQUENCE

EXTENSION (half duplex only)

Pause Frame Format

A pause frame is generated by the receiving device to indicate congestion to the emitting device. If flow
control is supported, the emitting device should stop sending data upon receiving pause frames.

The length/type field has a fixed value of 0x8808, followed by a 2-octet opcode field of 0x0001. A 2-octet
pause quanta is defined in the second and third bytes of the frame payload (P1 and P2). The pause quanta,
P1, is the most significant byte. A pause frame has no payload length field, and is always padded with

42 bytes of 0x00.

Figure A-4: Pause Frame Format

7octets PREAMBLE

1 octet SFD

6 octets DESTINATION ADDRESS
6 octets SOURCE ADDRESS

2 octets TYPE (0x8808)

2 octets OPCODE (0X0001)

2 octets PAUSE QUANTA (P1, P2)
47 octets PAD

4 octets (RC

Ethernet Frame Format
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Pause Frame Generation

When you turn on the Enable full-duplex flow control option, pause frame generation is triggered by the
following events:

o RXFIFO fill level hits the rx_section_empty threshold.
o XOFF register write.

« XON register write.

o XOFF I/O pin (xoff_gen) assertion.

o XON I/O pin (xon_gen) assertion.

If the RX FIFO buffer is almost full, the MAC function triggers the pause frame generation to the remote
Ethernet device.

If the local Ethernet device needs to generate pause frame via XOFF or XON register write or I/O pin
assertion, it is recommended to set the rx_section_empty register to a larger value to avoid non-
deterministic result.

Table A-1 summarizes the pause frame generation based on the above events.

Table A-1: Pause Frame Generation

Register Write or I/O Pin Assertion
Description
XOFF_GEN XON_GEN
1 0

If the XOFF_GEN bit is set to 1, the XOFF pause frames are continu-
ously generated and sent to the MII/GMII TX interface until the
XOFF_GEN bit is cleared.

0 1 If the XON_GEN bit is set to 1, the XON pause frames are continu-
ously generated and sent to the MII/GMII TX interface until the
XON_GEN bit is cleared.

1 1 This event is not recommended as it will produce non-determin-
istic result.

Note to Table A-1 :

1. Set the XON and XOFF registers to 0 when you use the I/O pin to generate the pause frame and vice
versa.

Altera Corporation Ethernet Frame Format
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Functionality Configuration Parameters

You can use these parameters to enable or disable specific functionality in the MAC and PCS.

Table B-1: MegaCore Functionality Configuration Parameters

Supported in configurations that contain the 10/100/1000 Ethernet MAC

ETH_MODE 10: Enables MII. 1000
100: Enables MII.
1000: Enables GMIL.
HD_ENA Sets the HD_ENA bit in the command_config register. See 0
Command_Config Register (Dword Offset 0x02) on page 6-7.
TB_MACPAUSEQ Sets the pause_quant register. See Base Configuration Registers 15
(Dword Offset 0x00 - 0x17) on page 6-3.
TB_MACIGNORE_ Sets the PAUSE_IGNORE bit in the command_config register. See 0
PAUSE Command_Config Register (Dword Offset 0x02) on page 6-7.
TB_MACFWD_PAUSE | Sets the PAUSE_FWD bit in the command_config register. See 0
Command_Config Register (Dword Offset 0x02) on page 6-7.
TB_MACFWD_CRC Sets the CRC_FWD bit in the command_config register. See 0
Command_Config Register (Dword Offset 0x02) on page 6-7.
TB_MACINSERT _ Sets the ADDR_INS bit in the command_config register. See 0
ADDR Command_Config Register (Dword Offset 0x02) on page 6-7.
TB_PROMIS_ENA Sets the PROMIS_EN bit in the command_config register. See 1
Command_Config Register (Dword Offset 0x02) on page 6-7.
TB_MACPADEN Sets the PAD_EN bit in the command_config register. See 1
Command_Config Register (Dword Offset 0x02) on page 6-7.
TB_MACLENMAX Maximum frame length. 1518
TB_IPG_LENGTH Sets the tx_ipg_length register. See Base Configuration Registers 12
(Dword Offset 0x00 - 0x17) on page 6-3.
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B-2 Functionality Configuration Parameters

TB_MDIO_ADDRO Sets the mdio_addroO register. See Base Configuration Registers 0
(Dword Offset 0x00 - 0x17) on page 6-3.
TB_MDIO_ADDR1 Sets the mdio_addr1 register. See Base Configuration Registers 1
(Dword Offset 0x00 - 0x17) on page 6-3.
TX_FIFO_AE Sets the tx_almost_empty register. See Base Configuration Registers |8
(Dword Offset 0x00 - 0x17) on page 6-3.
TX_FIFO_AF Sets the tx_almost_full register. See Base Configuration Registers |10
(Dword Offset 0x00 - 0x17) on page 6-3.
RX_FIFO_AE Sets the rx_almost_empty register. See Base Configuration Registers |8
(Dword Offset 0x00 - 0x17) on page 6-3.
RX_FIFO_AF Sets the rx_almost_full register. See Base Configuration Registers |8
(Dword Offset 0x00 - 0x17) on page 6-3.
TX_FIFO_ Sets the tx_section_empty register. See Base Configuration 16
SECTION_EMPTY Registers (Dword Offset 0x00 - 0x17) on page 6-3.
TX_FIFO_ Sets the tx_section_full register. See Base Configuration Registers | 16
SECTION_FULL (Dword Offset 0x00 - 0x17) on page 6-3.
RX_FIFO_ Sets the rx_section_empty register. See Base Configuration 0
SECTION_EMPTY Registers (Dword Offset 0x00 - 0x17) on page 6-3.
RX_FIFO_ Sets the rx_section_full register. See Base Configuration Registers | 16
SECTION_FULL (Dword Offset 0x00 - 0x17) on page 6-3.
MCAST_TABLEN Specifies the first n addresses from MCAST_ADDRESSLIST from which |9
multicast address is selected.
MCAST_ADDRESS- | A list of multicast addresses. 0x887654332
LIST 211
0x886644352
611
0xABCDEF0
12313
0x92456545
AB15
0x432680010
217
0xADB5892
15439
0xFFEACFE
3434B
0xFFCCDD
AA3123
0xADB3584
15439
Supported in configurations that contain the 1000BASE-X/SGMII PCS
TB_SGMI1_ENA Sets the SGMI1_ENA bit in the if_mode register. See If Mode Register |0
(Word Offset 0x14) on page 6-26.
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Test Configuration Parameters B-3

TB_SGMI1_AUTO_
CONF

Sets the USE_GMI1_AN bit in the if_mode register. See If Mode
Register (Word Offset 0x14) on page 6-26.

0

Test Configuration Parameters

You can use these parameters to create custom test scenarios.

Table B-2: Test Configuration Parameters

Supported in configurations that contain the 10/100/1000 Ethernet MAC

TB_RXFRAMES Enables local loopback on the Ethernet side (GMII/MII/RGMII). The |0
value must always be set to 0.

TB_TXFRAMES Specifies the number of frames to be generated by the Avalon-ST 5
Ethernet frame generator.

TB_RXIPG IPG on the receive path. 12

TB_ENA_VAR_IPG | 0: A constant IPG, TB_RXIPG, is used by the GMII/RGMII/MII 0
Ethernet frame generator.
1: Enables variable IPG on the receive path.

TB_LENSTART Specifies the payload length of the first frame generated by the frame | 100
generators. The payload length of each subsequent frame is
incremented by the value of TB_LENSTEP.

TB_LENSTEP Specifies the payload length increment. 1

TB_LENMAX Specifies the maximum payload length generated by the frame 1500

generators. If the payload length exceeds this value, it wraps around to
TB_LENSTART. This parameter can be used to test frame length error by
setting it to a value larger than the value of TB_MACLENMAX.

TB_ENA_PADDING

0: Disables padding.

1: If the length of frames generated by the GMII/RGMII/MII Ethernet
frame generator is less than the minimum frame length (64 bytes), the
generator inserts padding bytes to the frames to make up the
minimum length.

TB_ENA_VLAN

0: Only basic frames are generated.

1: Enables VLAN frames generation. This value specifies the number
of basic frames generated before a VLAN frame is generated followed
by a stacked VLAN frame.

TB_STOPREAD

Specifies the number of packets to be read from the receive FIFO
before reading is suspended. You can use this parameter to test FIFO
overflow and flow control.

Simulation Parameters
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TB_HOLDREAD Specifies the number of clock cycles before the Avalon-ST monitor 1000
stops reading from the receive FIFO.

TB_TX_FF_ERR 0: Normal behavior. 0
1: Drives the Avalon-ST error signal high to simulate erroneous
frames transmission.

TB_TRIGGERXOFF | Specifies the number of clock cycles from the start of simulation 0
before the xoff_gen signal is driven.

TB_TRIGGERXON Specifies the number of clock cycles from the start of simulation 0
before the xon_gen signal is driven high.

RX_COL_FRM Specifies which frame is received with collision. Valid in fast Ethernet |0
and half-duplex mode only.

RX_COL_GEN Specifies which nibble within the frame collision occurs. 0

TX_COL_FRM Specifies which frame is transmitted with a collision. Valid in fast 0
Ethernet and half-duplex mode only.

TX_COL_GEN Specifies which nibble within the frame collision occurs on the 0
transmit path.

TX_COL_NUM Specifies the number of consecutive collisions during retransmission. |0

TX_COL_DELAY Specifies the delay, in nibbles, between collision and retransmission. 0

TB_PAUSECONTROL |0: GMII frame generator does not respond to pause frames. 1
1: Enables flow control in the GMII frame generator.

TB_MDIO_ Enable / Disable MDIO simulation. 0

SIMULATION

Supported in configurations that contain the 1000BASE-X/SGMII PCS

TB_SGMI1_HD 0: Disables half-duplex mode. 0
1: Enables half-duplex mode.

TB_SGMI1_1000 0: Disables gigabit operation. 1
1: Enables gigabit operation.

TB_SGMI1_100 0: Disables 100 Mbps operation. 0
1: Enables 100 Mbps operation.

TB_SGMI1_10 0: Disables 10 Mbps operation. 0
1: Enables 10 Mbps operation.

Altera Corporation
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TB_TX_ERR 0: Disables error generation. 0

1: Enables error generation.
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The Time-of-Day (ToD) clock provides a stream of timestamps for the IEEE 1588v2 feature.

ToD Clock Features

o Provides a stream of 64-bit and 96-bit timestamps.

o The 64-bit timestamp has 48-bit nanosecond field and 16-bit fractional nanosecond field.
o The 96-bit timestamp has 48-bit second field, 32-bit nanosecond field, and 16-bit fractional

nanosecond field.

« Runs at 125-MHz for the Triple-Speed Ethernet MegaCore function.
+ Supports coarse adjustment and fine adjustments through clean frequency adjustment.

+ Supports period adjustment for frequency control using the Period register.

« Supports offset adjustment using the AdjustPeriod register.

ToD Clock Device Family Support

Table C-1: Device Family Support

Arria V GX/GT/GZ/SoC Preliminary
Cyclone V GX/GT/SoC Preliminary
Stratix V GX/GT Preliminary
Other device families No support

ToD Clock Performance and Resource Utilization

Table C-2 provides the estimated resource utilization and performance of the ToD clock for the Stratix V
device family. The estimates are obtained by compiling the Triple-Speed Ethernet MegaCore function
using the Quartus II software targeting a Stratix V GX (5SGXMA7N3F45C3) device with speed grade -3.
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Table C-2: Stratix V Performance and Resource Utilization

MegaCore Function FIFO Buffer | Combina- Logic Memory

Size (Bits) | tional ALUTs Registers (M20K Blocks/
MLAB Bits)

TOD Clock | Default | 0 378 1,120 0/0

ToD Clock Parameter Setting

The ToD Clock is part of the reference design components in the Quartus II software. You can enable this
module from the IP Catalog and in Qsys (Interface Protocols > Ethernet > Reference Design
Components).

Table C-3: ToD Clock Configuration Parameters

I N N

DEFAULT NSEC_ Between 0 and 0x000F 4-bit value that defines the reset value for PER10D_
PERIOD NS. For Triple-Speed Ethernet MegaCore function,
set the value to 0x0008.

The default value is 0x0006.

DEFAULT_FNSEC_ | Between 0 and OxFFFF 16-bit value that defines the reset value for PER10D_
PERIOD FNS. For Triple-Speed Ethernet MegaCore function,
set the value to 0x0000.

The default value is 0x6666.

DEFAULT _NSEC_ Between 0 and 0x000F 4-bit value that defines the reset value for
ADJPERIOD ADJPERIOD_NS.

The default value is 0x0006.

DEFAULT_FNSEC_ | Between 0 and OxFFFF 16-bit value that defines the reset value for PER10D_
ADJPERIOD FNS.

The default value is 0x6666.

Altera Corporation Time-of-Day (ToD) Clock
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ToD Clock Interface Signals

Figure C-1: Time-of-Day Clock Interface Signals
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ToD Clock Avalon-MM Control Interface Signals

Table C-4: Avalon-MM Control Interface Signals for ToD Clock

I I T

csr_address[] Input Use this bus to specify the register address you want
to read from or write to.

csr_read Input 1 Assert this signal to request a read.

csr_readdata[] Output 32 Carries the data read from the specified register.

csr_write Input 1 Assert this signal to request a write.

csr_writedata[] Input 32 Carries the data to be written to the specified
register.

clk Input 1 Register access reference clock.

rst_n Input 1 Assert this active low signal to reset the ToD clock.

Time-of-Day (ToD) Clock
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ToD Clock Avalon-ST Transmit Interface Signals

Table C-5: Avalon-ST Transmit Interface Signals for ToD Clock

I ) T

time_of_day_64b[] Output Timestamp from the ToD clock

o Bits 0 to 15: 16-bit fractional nanosecond
field

o Bits 16 to 63: 48-bit nanosecond field

time_of _day 96b[] Output 96 Timestamp from the ToD clock

o Bits 0 to 15: 16-bit fractional nanosecond
field

o Bits 16 to 47: 32-bit nanosecond field
o Bits 48 to 95: 48-bit second field

time_of_day 96b_load_valid |Input 1 Indicates that the synchronized ToD is valid.
Every time you assert this signal, the
synchronized ToD is loaded into the ToD
clock. Assert this signal for only one clock
cycle.

time_of_day 96b_load_data[] | Input 96 Loads 96-bit synchronized ToD from master
ToD clock to slave ToD clock within 1 clock
cycle.

o Bits 0 to 15: 16-bit fractional nanosecond
field

o Bits 16 to 63: 32-bit nanosecond field
o Bits 64 to 95: 48-bit second field

time_of_day_64b_load_valid |Input 1 Indicates that the synchronized ToD is valid.
Every time you assert this signal, the
synchronized ToD is loaded into the ToD
clock. Assert this signal for only one clock
cycle.

time_of_day_64b_load_data[] | Input 64 Loads 64-bit synchronized ToD from master
ToD clock to slave ToD clock within 1 clock
cycle.

o Bits 0 to 15: 16-bit fractional nanosecond
field

o Bits 16 to 63: 48-bit nanosecond field

period_clk Input 1 Clock for the ToD clock. The clock must be
in the same clock domain as tx_time_of_day
and rx_time_of_day in the MAC function.

Altera Corporation Time-of-Day (ToD) Clock
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“mm
period_rst_n Input Assert this signal to reset period_clk to the

same clock domain as tx_time_of_day and
rx_time_of_day in the MAC function.

ToD Clock Configuration Register Space

Table C-6: ToD Clock Registers

Dword R/W Description
Offset

0x00 | SecondsH RW « Bits 0 to 15: High-order 16-bit second field. 0x0
 Bits 16 to 31: Not used.

0x01 | SecondsL RW Bits 0 to 32: Low-order 32-bit second field. 0x0

0x02 | NanoSec RW Bits 0 to 32: 32-bit nanosecond field. 0x0

0x03 | Reserved — Reserved for future use —

0x04 | Period RW The period for the frequency adjustment. n
o Bits 0 to 15: Period in fractional nanosecond (PERIOD_

FNS).

 Bits 16 to 24: Period in nanosecond (PERIOD_NS).
« Bits 25 to 31: Not used.
The default value for the period depends on the fy4x of
the MAC function. For example, if fy;5x = 125-MHz, the
period is 8-ns (PERIOD_NS = 0x0008 and PERIOD_FNS =
0x0000).

0x05 | AdjustPeriod RW The period for the offset adjustment. 0x0
 Bits 0 to 15: Period in fractional nanosecond

(ADJPERIOD_FNS).

o Bits 16 to 24: Period in nanosecond (ADJPERIOD_NS).
 Bits 25 to 31: Not used.

0x06 | AdjustCount RW Bits 0 to 19: The number of AdjustPeriod clock cycles 0x06
used during offset adjustment.
Bits 20 to 31: Not used.

Time-of-Day (ToD) Clock Altera Corporation
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C-6 Using ToD Clock SecondsH, SecondsL, and NanoSec Registers

Dword
Offset

0x07 |DriftAdjust

RW

Description

The drift of ToD adjusted periodically by adding a
correction value as configured in this register space.

 Bits 0 to 15: Adjustment value in fractional
nanosecond (DRIFT_ADJUST_FNS). This value is added
into the current ToD during the adjustment. The
default value is 0.

« Bits 16 to 19: Adjustment value in nanosecond
(DRIFT_ADJUST_NS). This value is added into the
current ToD during the adjustment. The default value
is 0.

« Bits 20 to 32: Not used.

UG-01008
2015.06.15

0x0

0x08 |DriftAdjustRate

RW

The count of clock cycles for each ToD’s drift adjustment
to take effect.

o Bits 0 to 15: The number of clock cycles (ADJUST_
RATE). The ToD adjustment happens once after every
period in number of clock cycles as indicated by this
register space.

« Bits 16 to 32: Not used.

0x0

Using ToD Clock SecondsH, SecondsL, and NanoSec Registers

To avoid data integrity issue, follow these sequence to read from or write to the SecondsH, SecondsL, and

NanoSec registers:

+ Read: Read from NanoSec, then SecondsL, and followed by SecondsH.

« Write: Write to SecondsH, then SecondsL, and followed by NanoSec.

Adjusting ToD Clock Drift

You can use the DriftAdjust and DriftAdjustRate registers to correct any drift in the ToD clock.

In the case of a ToD for 10G with period of 6.4ns, the nanosecond field is converted directly to PERIOD_NS
while the fractional nanosecond need to be multiplied with 216 or 65536 in order to convert to
PERIOD_FNS. This results in 0x6 PERIOD_NS and 0x6666.4 PERIOD_FNS.

PERI0OD_NS only accepts 0x6666 and ignores 0x0000.4, which in turn would cause some inaccuracy in the
configured period. This inaccuracy causes the ToD to drift from the actual time as much as 953.67 ns after
a period of 1 second. You would notice that after every 5 cycles, 0x0000.4 accumulates to 0x0002. If the
TOD is able to add 0x0002 of fractional nanosecond into the ToD once after every period of 5 cycles, then

it will correct the drift.

Therefore, for the 10G case, DRIFT_ADJUST_NS is now configured to 0x0, DRIFT_ADJUST_FNS is
configured to 0x0002 and ADJUST_RATE is configured to 0x5.
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The ToD Synchronizer provides a high accuracy synchronization of time of day from a master ToD clock
to a slave ToD clock. This synchronizer provides more user flexibility for your design.

The IEEE 1588v2 specifies multiple type of PTP devices, which include the following clocks:

« ordinary clock

« boundary clock

o transparent clock

o peer to peer transparent clock

Some of these PTP devices, boundary clock for example, consists of multiple ports that act as master or
slave in the IEEE 1588v2 system. All these ports may share a common system clock or have its own
individual clock. If every port has an individual ToD running on its own clock, then you must implement
a method to instantiate one ToD clock as the master and the rest of the ToD clocks synchronized to this
master ToD clock.

For this purpose, Altera provides the ToD synchronizer module. This module synchronizes a master ToD
and a slave ToD in the following conditions:

» Master and slave ToD clock are in the same frequency (within 125 MHz to 312.5 MHz) but different
phase.

» Master and slave ToD clock are in the same frequency (within 125 MHz to 312.5 MHz) but different

PPM.
» Master and slave ToD clock are in different frequencies of either 125 MHz or 156.25 MHz.
« Master and slave ToD clock are in different frequencies of either 125 MHz or 312.5 MHz.
« Master and slave ToD clock are in different frequencies of either 156.25 MHz or 312.5 MHz.
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Figure D-1: Connection between ToD Synchronizer, Master ToD, Slave ToD, and Sampling Clock PLL
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Master TOD clock domain—consists of three interfaces: clk_master, reset_master, and

tod_master_data.

Slave TOD clock domain—consists of five interfaces: clk_slave, reset_slave, tod_slave_valid,
tod_slave_data, and start_tod_sync.

Sampling clock PLL—consists of the clk_domain interface.

The Tod synchronizer module synchronizes the master ToD clock domain with the slave ToD clock
domain. The dual-clock FIFO in the Tod synchronizer block takes in the time of day from the master ToD
clock domain and transfers it to the slave ToD clock domain. The slave ToD then will load the synchron-
ized time of day into its own internal counter, which then increments based on the new value.

As the ToD transfer is in progress, the master ToD domain keeps incrementing. When the ToD reaches
the slave ToD clock domain and is ready to be loaded, it is much slower than the master ToD. To achieve
high accuracy synchronization, the latency caused by the transfer must be reflected in the synchronized
ToD.

The sampling clock PLL (clk_sampling) samples the FIFO fill level and calculates the latency through the
FIFO. For better accuracy, the sampling clock must be derived from the master (clk_master) or slave
(clk_slave) clock domain using a PLL.

If you use the recommended sampling clock frequency, the Tod synchronizer module takes 64 clock
cycles of sampling clock for every newly synchronized ToDto be valid at the output port.

Altera recommends that you use the following sampling clock frequencies:

1G master and slave—(64/63)*125 MHz
10G master and slave—(64/63)*156.25 MHz
1G master and 10G slave—(16/63)*125 MHz or (64/315)*156.25 MHz
10G master and 1G slave—(16/63)*125 MHz or (64/315)*156.25 MHz
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e 10G (312.5 Mhz) master and slave—(64/63)*312.5 MHz

ToD Synchronizer Parameter Settings D-3

o 1G master and 10G (312.5 Mhz) slave—(32/63)*125 MHz or (64/315)*312.5 MHz
e 10G (156.25 MHz) master and 10G (312.5 Mhz) slave—(64/63)*156.25 MHz or (32/63)*312.5 MHz

Table D-1: Settings to Achieve The Recommended Factors for Stratix V PLL

64/63 16/63 64/315 32/63
64 16 64 32

M-Counter
N-Counter 21 03 21 03
C-Counter 03 21 15 21

ToD Synchronizer Parameter Settings

The ToD Synchronizer is part of the reference design components in the Quartus II software. You can
enable this module from the IP Catalog and in Qsys (Interface Protocols > Ethernet > Reference Design

Components).

Table D-2: ToD Synchronizer Configuration Parameters

I T

Value that defines the time of day format that this block is

TOD_MODE

Between 0 and 1

synchronizing.

The default value is 1.

o 1:96-bits format (32 bits seconds, 48 bits nanosecond and
16 bits fractional nanosecond)

o 0: 64-bits format (48 bits nanosecond and 16 bits fractional

nanoseconds).

ToD Synchronizer
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I S S
SYNC_MODE Between 0 and 6 Value that defines types of synchronization.

The default value is 1.

o 0: Master clock frequency is 125MHz (1G) while slave is
156.25MHz (10G).

o 1: Master clock frequency is 156.25MHz (10G) while slave is
125MHz (1G).

o 2: Master and slave are same in the same frequency; can be
in different ppm or phase. When you select this mode,
specify the period of master and slave through the PER10D_
NSEC and PERI0D_FNSEC parameters.

o 3: Master clock frequency is 156.25MHz (10G) while slave is
312.5MHz (10G).

o 4: Master clock frequency is 312.5MHz (10G) while slave is
156.25MHz (10G).

o 5: Master clock frequency is 125MHz (1G) while slave is
312.5MHz (10G).

o 6: Master clock frequency is 312.5MHz (10G) while slave is
125MHz (1G).

PERIOD_NSEC Between 0 and 4hF | A 4-bit value that defines the reset value for a nanosecond of
period.

The default value is 4'h6 to capture 6.4ns for 156.25 MHz
frequency. For 125 MHz frequency (1G), set this parameter to

4'h8.
PERIOD_FNSEC Between 0 and A 4-bit value that defines the reset value for a fractional
16’ hFFFF nanosecond of period.

The default value is 16'h6666 to capture 0.4ns of 6.4ns for
156.25 MHz frequency. For 125 MHz frequency (1G), set this
parameter to 16'h0.

ToD Synchronizer Signals

ToD Synchronizer Common Clock and Reset Signals

Table D-3: Clock and Reset Signals for the ToD Synchronizer

I Y

clk_master Input Clock from master ToD domain.

reset_master Input 1 Reset signal that is synchronized to the
master ToD clock domain.

Altera Corporation ToD Synchronizer

D Send Feedback


mailto:TechDocFeedback@altera.com?subject=Feedback%20on%20ToD%20Synchronizer%20(UG-01008%202015.06.15)&body=We%20appreciate%20your%20feedback.%20In%20your%20comments,%20also%20specify%20the%20page%20number%20or%20paragraph.%20Thank%20you.

UG-01008

2015.06.15 ToD Synchronizer Interface Signals D-5
I 7 ™ S
clk_slave Input Clock from slave ToD domain.
reset_slave Input 1 Reset signal that is synchronized to the slave

ToD clock domain.

clk_sampling Input 1 Sampling clock to measure the latency across
the ToD Synchronizer.

ToD Synchronizer Interface Signals

Table D-4: Interface Signals for the ToD Synchronizer

I R T S

start_tod_sync Input Assert this signal to start the ToD synchroni-
zation process. When this signal is asserted,
the synchronization process continues and
the time of day from the master ToD clock
domain will be repeatedly synchronized with
the slave ToD clock domain.

tod_master_data Input 1 This signal carries the 64-bit or 96-bit format
data for the time of day from the master ToD.
The width of this signal is determined by the
TOD_MODE parameter.

tod_slave valid This signal indicates that the tod_data_
slave signal is valid and ready to be loaded
into the slave ToD clock in the following
cycle.

This signal will only be high for 1 cycle every
time a new time of day is successfully
synchronized to the slave clock domain.

tod_slave data[n-1:0] Input 1 This signal carries the 64-bit or 96-bit format
synchronized time of day that is ready to be
loaded into the slave clock domain. The
width of this signal is determined by the TOD_
MODE parameter.

The synchronized time of day will be 1 slave
clock period bigger than the master ToD
because it takes 1 slave clock cycle to load this
data into the slave ToD.
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Packet Classifier

The Packet Classifier decodes the packet types of incoming PTP packets and returns the decoded
information aligned with SOP to the Triple-Speed Ethernet MAC with IEEE 1588v2 feature.

Packet Classifier Block

Figure E-1: Packet Classifier Block Diagram
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+ Data Pipeline—holds the data frame up to a specified number of cycles. The number of cycles is
determined by the largest length type field.

o FIFO Packets—holds the Avalon-ST frame data.

« FIFO Insert Control—the ingress control input bus that includes the signals required for decoding
logics and signals to the MAC that is required to be aligned with SOP.

« FIFO Request Control—contains decoded data such as control signals to inserter and timestamp field

locations.

» Decoding—Decodes packet types of incoming PTP packets and returns the decoded data to be stored
in the FIFO request control block.
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Packet Classifier Signals

Packet Classifier Common Clock and Reset Signals

Table E-1: Clock and Reset Signals for the Packet Classifier

I N ) K

Input 156.25-MHz register access reference
clock.
reset Input 1 Assert this signal to reset the clock.

Packet Classifier Avalon-ST Interface Signals

Table E-2: Avalon-ST Dataln Interface Signals for the Packet Classifier

I N ) K

data_sink_sop Input

data_sink_eop Input 1

data_sink_valid Input 1

data_sink_ready Output |1 The Avalon-ST input frames.
data_sink_data Input 64

data_sink_empty Input 3

data_sink_error Input 1

Table E-3: Avalon-ST DataOut (Source) Interface Signals for the Packet Classifier

I N ) K B

data_src_sop Input
data_src_eop Input 1
data_src_valid Input 1
data_src_ready Output |1 The Avalon-ST output frames.
data_src_data Input 64
data_src_empty Input 3
data_src_error Input 1
Altera Corporation Packet Classifier
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Packet Classifier Ingress Control Signals

Table E-4: Ingress Control Signals for the Packet Classifier

e —— L e

tx_etstamp_ins_ctrl_in_ingress_ | Input 96-bit format of ingress timestamp
timestamp_96b that holds data so that the output can
align with the start of an incoming
packet.
tx_etstamp_ins_ctrl_in_ingress_ | Input 64 64-bit format of ingress timestamp
timestamp_64b that holds data so that the output can
align with the start of an incoming
packet.
tx_etstamp_ins_ctrl_out_ Output |96 96-bit format of ingress timestamp
ingress_timestamp_96b that holds data so that the output can
align with the start of an outgoing
packet.
tx_etstamp_ins_ctrl_out_ Output |64 64-bit format of ingress timestamp
ingress_timestamp_64b that holds data so that the output can
align with the start of an outgoing
packet.
tx_egress_timestamp_request_in_ | Input 1 Assert this signal when timestamp is
valid required for the particular frame.
This signal must be aligned to the
start of an incoming packet.
tx_egress_timestamp_request_in_ | Input 4 A width-configurable fingerprint
fingerprint that correlates timestamps for
incoming packets.
tx_egress_timestamp_request_ Output |1 Assert this signal when timestamp is
out_valid required for the particular frame.
This signal must be aligned to the
start of an outgoing packet.
tx_egress_timestamp_request_ Output |4 A width-configurable fingerprint
out_fingerprint that correlates timestamps for
outgoing packets.
clock mode Input 2 Determines the clock mode.
 00: Ordinary clock
+ 01: Boundary clock
+ 10: End-to-end transparent clock
o 11: Peer-to-peer transparent clock

Packet Classifier

C] Send Feedback

Altera Corporation


mailto:TechDocFeedback@altera.com?subject=Feedback%20on%20Packet%20Classifier%20(UG-01008%202015.06.15)&body=We%20appreciate%20your%20feedback.%20In%20your%20comments,%20also%20specify%20the%20page%20number%20or%20paragraph.%20Thank%20you.

UG-01008

E-4 Packet Classifier Control Insert Signals 2015.06.15
e L i
pkt_with_crc Input Indicates whether or not a packet
contains CRC.

o 1: Packet contains CRC
e 0: Packet does not contain CRC

tx_etstamp_ins_ctrl_in_ Input 1 Indicates the update for residence
residence_time_update time.

« 1: Allows update for residence
time based on decoded results.

o 0: Prevents update for residence
time. When this signal is
deasserted, tx_etstamp_ins_
ctrl_out_residence_time_
update also gets deasserted.

tx_etstamp_ins_ctrl_in_ Input 1 Format of the timestamp to be used
residence_time_calc_format for calculating residence time. This
signal must be aligned to the start of
an incoming packet.

o 1: 64-bit timestamp format
o 0:96-bit timestamp format

tx_etstamp_ins_ctrl_out_ Output |1 Format of the timestamp to be used
residence_time_calc_format for calculating residence time. This
signal must be aligned to the start of
an outgoing packet.

o 1: 64-bit timestamp format
o 0:96-bit timestamp format

Packet Classifier Control Insert Signals
These signals must be aligned to the start of a packet.

Table E-5: Control Insert Signals for the Packet Classifier

I K N

tx_etstamp_ins_ctrl_out_ Output Assert this signal to set the checksum
checksum_zero field.

tx_etstamp_ins_ctrl_out_ Output |1 Assert this signal to correct the
checksum_correct packet checksum by updating the

checksum correction specified by
tx_etstamp_ins_ctrl_out_
offset_checksum_correction.

tx_etstamp_ins_ctrl_out_ Output |1 The timestamp format of the frame
timestamp_format where the timestamp is inserted.
Altera Corporation Packet Classifier
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tx_etstamp_ins_ctrl_out_ Output Assert this signal to insert timestamp
timestamp_insert into the associated frame.
tx_etstamp_ins_ctrl_out_ Output |1 Assert this signal to add the
residence_time_update residence time into the correction

field of the PTP frame.

Packet Classifier Timestamp Field Location Signals
These signals must be aligned to the start of a packet.

Table E-6: Timestamp Field Location Signals for the Packet Classifier

I N K7

tx_etstamp_ins_ctrl_out_offset_ | Output Indicates the location of the

timestamp timestamp field.
tx_etstamp_ins_ctrl_out_offset_ | Output |16 Indicates the location of the

correction_field correction field.
tx_etstamp_ins_ctrl_out_offset_|Output |16 Indicates the location of the

checksum_field checksum field.
tx_etstamp_ins_ctrl_out_offset_ |Output |16 Indicates the location of the
checksum_correction checksum corrector field.
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Triple-Speed Ethernet IP Core Document Revision History

I

June 2015 2015.06.15

L]

Added a new parameter, Use clock enable for MAC, in the Core
Configuration Parameters table.

Added description for new signals—tx_clkena, rx_clkena, and
led_panel_link.

Added Qsys-equivalent signal names for the following signals:

» control_port_clock_connection: clk

o pcs_mac_tx_clock_connection: tx_clk
o pcs_mac_rx_clock_connection: rx_clk
o receive_clock_connection: ff_rx_clk

o transmit_clock_connection: ff tx_clk

Revised the Command_config register field descriptions for bits 0, 1,
and 13.

Corrected the Command_config register setting for Enable MAC

Transmit and Receive Datapath register initialization sequence

from 0x00802223 to 0x00800223.

Corrected the bit width for pkt_class_data signal in the following

timing diagrams:

o Receive Operation—MAC Without Internal FIFO Bulffers.

« Invalid Length Error During Receive Operation—MAC Without
Internal FIFO Bulffers.

Updated the following sections to indicate that the reconfiguration
signals are not present in variations targeting Arria 10, Stratix V,
Arria V, and Cyclone V devices with GX transceivers.

« note in Figure F-5

o SERDES control signals description in Table F-27.

« note in Figure F-6

o Sharing Transceiver Quads on page 8-7

Updated the description for Extended Statistics Counters (0x3C -
0x3E) to state the specific order for reading counters.

Removed "10/100/1000-Mbps MAC with 1000BASE-X/SGMII PCS"
configuration from the list of supported configurations in IEEE
1588v2 feature.

Added a new topic - Using ToD Clock SecondsH, SecondsL, and
NanoSec Registers on page 14-6.
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June 2014 14.0 o Added alink to the Altera website that provides the latest device

support information for Altera IP.

o Added a note in PCS/Transceiver Options on page 3-5—You must
configure the Arria 10 Transceiver ATX PLL output clock
frequency to 1250.0 MHz when using the Arria 10 Transceiver
Native PHY with the Triple-Speed Ethernet IP core.

o Added MAC Error Correction Code on page 4-20 section.
o Added new support configuration for IEEE 1588v2 feature.

« Updated the tx_period and rx_period register bits in IEEE
1588v2 Feature (Dword Offset 0xDO0 - 0xD6) on page 6-16.

» Updated the timing adjustment for the IEEE 1588v2 feature PMA
delay in IEEE 1588v2 Feature PMA Delay on page 6-17.

+ Revised the control interface signal names to reg_rd, reg_data_in,
reg_wr, reg_busy, and reg_addr in MAC Control Interface
Signals on page 7-3.

o Added ECC status signals in ECC Status Signals on page 7-12 and
ECC Status Signals on page 7-21.

o Added Arria 10 Transceiver Native PHY signals in Arria 10
Transceiver Native PHY Signals on page 7-20.

» Added Transceiver Native PHY signal in Transceiver Native PHY
Signal on page 7-25.

« Updated the following the signal diagrams:

« 10/100/1000 Ethernet MAC Signals
« 1000BASE-X/SGMII PCS Function Signals
o 10/100/1000 Ethernet MAC with 1000BASE-X/SGMII PCS
Signals
« 10/100/1000 Multiport Ethernet MAC Function without
Internal FIFO Buffers, with IEEE 1588v2, 1000BASE-X/SGMII
PCS and Embedded PMA Signals
o Added IEEE 1588v2 feature PHY path delay interface signals in
IEEE 1588v2 PHY Path Delay Interface Signals on page 7-35.
« Updated the Period and AdjustPeriod register bits in ToD Clock
Configuration Register Space on page 14-5.
« Added two new conditions that the ToD synchronizer module
supports in ToD Synchronizer chapter.
o Added three new recommended sampling clock frequencies in ToD
Synchronizer chapter.
+ Added a new setting of 32/63 in ToD Synchronizer Block on page
15-2.
o Updated the SYNC_MODE parameter value and description in ToD
Synchronizer Parameter Settings on page 15-3.
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December
2013

13.1

Added support for Arria 10 device.

Added device family support list for IEEE 1588v2 variant.
Updated the PCS/Transceiver options parameters in PCS/
Transceiver Options on page 3-5.

Updated the bit order in Table F-16 , Table F-17 and Table F-19.
Added information on how to view all the signal names when
implementing the IP in Qsys in Interface Signals.

Added a section about exposed ports in the new user interface in
Design Considerations.
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May 2013 13.0 o Updated the MegaWizard Plug-In Manager flow in Getting Started
with Altera IP Cores.

+ Added information about generating a design example and
simulation testbench in Generating a Design Example or
Simulation Model on page 2-2.

« Updated the list of Quartus II generated files.

o Added information about the recommended pin assignments in
Design Constraint File No Longer Generated on page 2-4.

o Updated the MegaCore parameter names and description in
Parameter Settings.

o Updated the IEEE 1588v2 feature list in Functional Description.

» Updated the SGMII auto-negotiation description in Functional
Description.

o Added information about the IEEE 1588v2 feature PMA delay in
IEEE 1588v2 Feature PMA Delay on page 6-17.

o Updated the Multiport Ethernet MAC with IEEE 1588v2,
1000BASE-X/SGMII PCS and Embedded PMA Signals.

« Updated the IEEE 1588v2 timestamp signal names.

o Added timing diagrams for IEEE 1588v2 timestamp signals.

o Added a section about migrating existing design to the Quartus II
software new MegaCore user interface in Design Considerations.

o Updated Timing Constraints chapter, to describe the new timing
constraint files and the recommended clock input frequency for
each MegaCore Function variant.

o Added information about the simulation model files generated
using IEEE simulation encryption in Simulation Model Files on
page 10-5.

« Updated the jumbo frames file directory in Using Jumbo Frames
on page 11-4.

o Updated the ToD configuration parameters in ToD Clock
Parameter Setting on page 14-2 and ToD interface signals in ToD
Clock Interface Signals, ToD Clock Avalon-ST Transmit
Interface Signals on page 14-4 and ToD Clock Avalon-MM
Control Interface Signals on page 14-3.

o Added information to describe the ToD’s drift adjustment in
Adjusting ToD Clock Drift on page 14-6.

o Added ToD Synchronizer and Packet Classifier chapters.

« Removed SOPC Builder information.
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January 2013 | 12.1 o Added Altera IEEE 1588v2 Feature section in Chapter 4.

» Added information for the following GUI parameters: Enable
timestamping, Enable PTP 1-step clock, and Timestamp fingerprint
width in “Timestamp Options”.

o Added MAC registers with IEEE 1588v2 feature.

o Added IEEE 1588v2 feature signals tables.

o Added Triple-Speed Ethernet with IEEE 1588v2 Design Example
section.

+ Added Time-of-Day Clock section.

June 2012 12.0 « Added support for Cyclone V.

o Updated the Congestion and Flow Control section in Chapter 4.
o Added Register Initialization section in Chapter 5.

o Added holdoff_quant register description.

o Added UNIDIRECTIONAL_ENABLE bit description.

» Revised and moved the section on Timing Constraint to a new
chapter.

o Added information about how to customize the SDC file in Chapter
8.

o Added Pause Frame Generation section.

November 11.1 o Added support for Arria V.

2011 + Revised the Device Family Support section in Chapter 1.

o Added disable_read_timeout and read_timeout registers at
address 0x15 and 0x16.

June 2011 11.0 « Updated support for Cyclone IV GX, Cyclone III LS, Aria Il GZ,
HardCopy IV GX/E and HardCopy III E devices.
o Revised Performance and Resource Utilization section in Chapter 1.

« Updated Chapter 3 to include Qsys System Integration Tool Design
Flow.

o Added Transmit and Receive Latencies section in Chapter 4.
o Updated all MAC register address to dbyte addressing.

December 10.1 o Added support for Arria I GZ.

2010 o Added a new parameter, Starting Channel Number.

« Streamlined the contents and document organization.
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August 2010 |10.0 o Added support for Stratix V.
» Revised the nomenclature of device support types.
o Added chapter 5, Design Considerations. Moved the Clock
Distribution section to this chapter and renamed it to Optimizing
Clock Resources in Multiport MAC and PCS with Embedded PMA.
Added sections on PLL Sharing and Transceiver Quad Sharing.
o Updated the description of Enable transceiver dynamic reconfigura-
tion.
November 9.1 « Added support for Cyclone IV, Hardcopy I1I, and Hardcopy 1V,
2009 and updated support for Hardcopy II to full.
o Updated chapter 1 to include a feature comparison between 10/100/
1000 Ethernet MAC and small MAC.
o Updated chapter 4 to revise the 10/100/1000 Ethernet MAC
description, Length checking, Reset, and Control Interface sections.
March 2009 9.0 « Added support for Arria IT GX.
o Updated chapter 3 to include a new parameter that enables wider
statistics counters.
o Updated chapter 4 to reflect support for different speed in multiport
MAC:s and gated clocks elimination.
» Updated chapter 6 to reflect enhancements made on the device
drivers.
November 8.1 « Updated Chapters 3 and 4 to add description on dynamic reconfi-
2008 guration.
o Updated Chapter 6 to include a procedure to add unsupported
PHYs.
May 2008 8.0 o Revised the performance tables and device support.
o Updated Chapters 3 and 4 to include information on MAC with
multi ports and without internal FIFOs.
» Revised the clock distribution section in Chapter 4.
» Reorganized Chapter 5 to remove redundant information and to
include the new testbench architecture.
o Updated Chapter 6 to include new public APIs.
October 2007 |7.2 « Updated Chapter 1 to reflect new device support.
o Updated Chapters 3 and 4 to include information on Small MAC.
May 2007 7.1 o Added Chapters 2, 3, 5 and 6.
« Updated contents to reflect changes and enhancements in the
current version.
March 2007 | 7.0 Updated signal names and description.

Additional Information

C] Send Feedback

Altera Corporation


mailto:TechDocFeedback@altera.com?subject=Feedback%20on%20Additional%20Information%20(UG-01008%202015.06.15)&body=We%20appreciate%20your%20feedback.%20In%20your%20comments,%20also%20specify%20the%20page%20number%20or%20paragraph.%20Thank%20you.

UG-01008
F-8 How to Contact Altera

2015.06.15
I O S
December 6.1 « Global terminology changes: 1000BASE-X PCS/SGMII to
2006 1000BASE-X/SGMII PCS, host side or client side to internal system

side, HD to half-duplex.
o Initial release of document on Web.

December 6.1 Initial release of document on DVD.
2006

How to Contact Altera

Table F-1: Altera Contact Information

Technical support Website www.altera.com/support
Website www.altera.com/training
Technical training
Email custrain@altera.com
Product literature Website www.altera.com/literature
General Email nacomp@altera.com
Nontechnical support Software Email apgcs@altera.com
licensing

Related Information

o www.altera.com/support
« www.altera.com/training
« www.altera.com/literature

®) You can also contact your local Altera sales office or sales representative.
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