
Introduction
The LogiCORE™ IP Ethernet 1000BASE-X PCS/PMA or
SGMII core provides a flexible solution for connection to an
Ethernet Media Access Controller (MAC) or other custom
logic and supports two standards of operation that can be
dynamically selected:

• 1000BASE-X Physical Coding Sublayer (PCS) and 
Physical Medium Attachment (PMA) operation, as 
defined in the IEEE 802.3-2008 standard

• GMII to Serial-GMII (SGMII) bridge or SMGII to GMII 
bridge, as defined in the Serial-GMII specification 
(ENG-46158)

Features
• Supported physical interfaces for 1000BASE-X and 

SGMII standards:

• Integrated transceiver interface using one of the 
following:

- Virtex®-7 and Kintex™-7 GTX Transceiver

- Virtex-6 FPGA GTX Transceiver

- Virtex-5 FPGA RocketIO™ GTP or GTX 
Transceiver 

- Virtex-4 FPGA RocketIO Multi-Gigabit 
Transceiver (MGT) 

- Spartan®-6 FPGA GTP Transceiver

• Parallel Ten-Bit-Interface (TBI) for connection to 
external SERDES4

• Support for SGMII over Select I/O LVDS in Virtex-6 
FPGA -2 and faster devices

• Configured and monitored through the serial MDIO 
Interface (MII Management), which can optionally be 
omitted from the core

• Supports 1000BASE-X Auto-Negotiation for information 
exchange with a link partner, which can optionally be 
omitted from the core

• Supports SGMII Auto-Negotiation for communication 
with the external PHY device

• Internal or external GMII4 to MAC or custom logic
• Available under terms of the Xilinx End User License 
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LogiCORE IP Facts Table

Core Specifics

Supported Device 
Family1

1. For a complete listing of supported devices, see the release notes
for this core. For supported family configurations see Table 9. All
derivatives are supported for each family; for example, LX, SX, FX
for Virtex-4 FPGAs. 
Virtex-7, Kintex-7, Virtex-6, Virtex-5, Virtex-4 FPGAs support
speed grade -1; 
Virtex-4 FPGA supports -10 speed grade; 
Spartan-6 supports -2 speed grade. 
All other supported Spartan devices support -4 speed grade.

Virtex-7, Kintex-7, Virtex-6, Virtex-5, Virtex-4,
Spartan-6,

Spartan-3, Spartan-3E, Spartan-3A/3A DSP

Supported User 
Interfaces GMII

Resources2

2. The precise number depends on user configuration; see Table 10.

Slices GTs LUTs FFs DCM BUFG Block 
RAMs

140–1100 0-1 170–1090 180–940 0-3 2-4 0-2

Provided with Core

Documentation Product Specification
User Guide

Design Files VHDL and Verilog, NGC Netlist

Example Designs

1000BASE-X PCS/PMA using a transceiver
1000BASE-X PCS with Ten-Bit Interface4

GMII to SGMII Bridge for all supported
interfaces4

Test Bench Demonstration Test Bench

Constraints File User Constraints File (.ucf)

Simulation Model Verilog and VHDL

Tested Design Tools

Design Entry Tools ISE v13.1 software

Simulation3

3. Virtex-7, Kintex-7, Virtex-6, Virtex-5, Virtex-4 and Spartan-6 device
designs incorporating a device-specific transceiver require a
Verilog LRM-IEEE 1364-2005 encryption-compliant simulator. For
VHDL simulation, a mixed HDL license is required.

Mentor Graphics ModelSim v6.6d
Cadence Incisive Enterprise Simulator (IES) v10.2

Synopsys VCS and VCS MX 2010.06

Synthesis Tools XST 13.1

Support

Provided by Xilinx, Inc.

Voltage Requirements4

4. Virtex-7 devices support TBI or GMII at 3.3V or lower only in certain
parts and packages; see the 7 Series FPGAs SelectIO Resources
User Guide. Virtex-6 devices support TBI or GMII at 2.5V only; see
the Virtex-6 FPGA Data Sheet: DC and Switching Characteristics.
Kintex-7, Spartan-6, Virtex-5, Virtex-4 and Spartan-3 devices
support TBI and GMII at 3.3V or lower.
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LogiCORE IP Ethernet 1000BASE-X PCS/PMA or SGMII v11.1
Applications
Typical applications for the Ethernet 1000BASE-X PCS/PMA or SGMII core include the following:

• Ethernet 1000BASE-X

• Serial-GMII 

Ethernet 1000BASE-X

Figure 1 illustrates a typical application for the Ethernet 1000BASE-X PCS/PMA or SGMII core with the core
operating to the 1000BASE-X standard using a device-specific transceiver to provide the Physical Coding Sublayer
(PCS) and Physical Medium Attachment (PMA) sublayers for 1-Gigabit Ethernet. 

• The PMA is connected to an external off-the-shelf GBIC or SFP optical transceiver to complete the Ethernet 
port. 

• The GMII of the Ethernet 1000BASE-X PCS/PMA is connected to an embedded Ethernet Media Access 
Controller (MAC), for example, the Xilinx® Tri-Mode Ethernet MAC core.

X-Ref Target - Figure 1

Figure 1: Typical 1000BASE-X Application
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LogiCORE IP Ethernet 1000BASE-X PCS/PMA or SGMII v11.1
Serial-GMII

Ethernet 1000BASE-X PCS/PMA or SGMII core can operate in two modes as shown in the following subsections.

GMII to SGMII Bridge 

Figure 2 illustrates a typical application for the Ethernet 1000BASE-X PCS/PMA or SGMII core, which shows the
core providing a GMII to SGMII bridge using a device-specific transceiver to provide the serial interface. 

• The device-specific transceiver is connected to an external off-the-shelf Ethernet PHY device that also supports 
SGMII. (This can be a tri-mode PHY providing 10BASE-T, 100BASE-T, and 1000BASE-T operation.)

• The GMII of the Ethernet 1000BASE-X PCS/PMA or SGMII core is connected to an embedded Ethernet MAC, 
for example, the Xilinx Tri-Mode Ethernet MAC core.

X-Ref Target - Figure 2

Figure 2: Typical Application for GMII to SGMII Bridge Mode
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LogiCORE IP Ethernet 1000BASE-X PCS/PMA or SGMII v11.1
SGMII to GMII Bridge

Figure 3 illustrates a typical application for the Ethernet 1000BASE-X PCS/PMA or SGMII core, which shows the
core providing a SGMII to GMII bridge using a device-specific transceiver to provide the serial interface.

• The device-specific transceiver is connected to an external off-the-shelf Ethernet MAC device that also 
supports SGMII. (This can be a tri-mode MAC providing 10/100/1000 Mb/s operation, for example, the Xilinx 
Tri-Mode Ethernet MAC core connected to 1000BASE-X PCS/PMA or SGMII core operating in GMII to SGMII 
Mode)

• The GMII of the Ethernet 1000BASE-X PCS/PMA or SGMII core is connected to a tri-mode PHY providing 
10BASE-T, 100BASE-T, and 1000BASE-T operation.

Overview of Ethernet Architecture
Figure 4 illustrates the 1-Gigabit Ethernet PCS and PMA sublayers provided by this core, which are part of the
Ethernet architecture. The part of this architecture, from the MAC to the right, is defined in the IEEE 802.3-2008
specification. This figure also shows where the supported interfaces fit into the architecture.

MAC

The Ethernet Media Access Controller (MAC) is defined in IEEE 802.3-2008, clauses 2, 3, and 4. A MAC is
responsible for the Ethernet framing protocols and error detection of these frames. The MAC is independent of, and
can connect to, any type of physical layer device.

X-Ref Target - Figure 3

Figure 3: Typical Application for SGMII to GMII Bridge Mode

X-Ref Target - Figure 4

Figure 4: Overview of Ethernet Architecture
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LogiCORE IP Ethernet 1000BASE-X PCS/PMA or SGMII v11.1
GMII / SGMII

The Gigabit Media Independent Interface (GMII), a parallel interface connecting a MAC to the physical sublayers
(PCS, PMA, and PMD), is defined in IEEE 802.3-2008, clause 35. For a MAC operating at a speed of 1 Gb/s, the full
GMII is used; for a MAC operating at a speed of 10 Mb/s or 100 Mb/s, the GMII is replaced with a Media
Independent Interface (MII) that uses a subset of the GMII signals.

The Serial-GMII (SGMII) is an alternative interface to the GMII/MII that converts the parallel interface of the
GMII/MII into a serial format capable of carrying traffic at speeds of 10 Mb/s, 100 Mb/s, and
1 Gb/s. This radically reduces the I/O count and for this reason is often preferred by PCB designers. The SGMII
specification is closely related to the 1000BASE-X PCS and PMA sublayers, which enables it to be offered in this
core. 

PCS

The Physical Coding Sublayer (PCS) for 1000BASE-X operation is defined in IEEE 802.3-2008, clauses 36 and 37, and
performs these operations: 

• Encoding (and decoding) of GMII data octets to form a sequence of ordered sets

• 8B/10B encoding (and decoding) of the sequence ordered sets

• 1000BASE-X Auto-Negotiation for information exchange with the link partner

Ten Bit Interface

The Ten-Bit-Interface (TBI), defined in IEEE 802.3-2008 clause 36 is a parallel interface connecting the PCS to the
PMA and transfers the 8B/10B encoded sequence-ordered sets. The TBI should be used with an external SERDES
device to implement the PMA functionality.

Physical Medium Attachment

The Physical Medium Attachment (PMA) for 1000BASE-X operation, defined in IEEE 802.3-2008 clause 36,
performs the following: 

• Serialization (and deserialization) of code-groups for transmission (and reception) on the underlying serial 
PMD

• Recovery of clock from the 8B/10B-coded data supplied by the PMD

The device-specific transceivers provide the serial interface required to connect the Physical Medium Dependent
(PMD). 

Physical Medium Dependent

The PMD sublayer is defined in IEEE 802.3-2008 clause 38 for 1000BASE-LX and 1000BASE-SX (long and short
wavelength laser). This type of PMD is provided by the external GBIC or SFP optical transceivers. An alternative
PMD for 1000BASE-CX (short-haul copper) is defined in IEEE 802.3-2008 clause 39.
DS264 March 1, 2011 www.xilinx.com 5
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LogiCORE IP Ethernet 1000BASE-X PCS/PMA or SGMII v11.1
Core Overview

Ethernet 1000BASE-X PCS/PMA or SGMII Support Using a Device Specific 
Transceiver

Using the Ethernet 1000BASE-X PCS/PMA or SGMII core with the device-specific transceiver provides the
functionality to implement the 1000BASE-X PCS and PMA sublayers. Alternatively, it can be used to provide a
GMII to SGMII bridge.

The core interfaces to a device-specific transceiver, which provides some of the PCS layer functionality such as
8B/10B encoding/decoding, the PMA SERDES, and clock recovery. Figure 5 illustrates the remaining PCS sublayer
functionality and the major functional blocks of the core. A description of the functional blocks and signals is
provided in subsequent sections.

GMII Block

The core provides a client-side GMII. This can be used as an internal interface for connection to an embedded MAC
or other custom logic. Alternatively, the core GMII can be routed to device IOBs to provide an off-chip GMII. 

Virtex-7 devices support GMII at 3.3V or lower only in certain parts and packages; see the 7 Series FPGAs SelectIO
Resources User Guide. Virtex-6 devices support GMII at 2.5V only; see the Virtex-6 FPGA Data Sheet: DC and Switching
Characteristics. Kintex-7, Spartan-6, Virtex-5, Virtex-4 and Spartan-3 devices support GMII at 3.3V or lower.

PCS Transmit Engine

The PCS transmit engine converts the GMII data octets into a sequence of ordered sets by implementing the state
diagrams of IEEE 802.3-2008 (Figures 36-5 and 36-6).

PCS Receive Engine and Synchronization

The synchronization process implements the state diagram of IEEE 802.3-2008 (Figure 36-9). The PCS receive engine
converts the sequence of ordered sets to GMII data octets by implementing the state diagrams of IEEE 802.3-2008
(Figures 36-7a and 36-7b).

X-Ref Target - Figure 5

Figure 5: Ethernet 1000BASE-X PCS/PMA or SGMII Core Using a Device-Specific Transceiver
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LogiCORE IP Ethernet 1000BASE-X PCS/PMA or SGMII v11.1
Optional Auto-Negotiation Block

IEEE 802.3-2008 clause 37 describes the 1000BASE-X Auto-Negotiation function that allows a device to advertise the
supported modes of operation to a device at the remote end of a link segment (link partner), and to detect
corresponding operational modes that the link partner might be advertising. Auto-Negotiation is controlled and
monitored through the PCS Management Registers.

Optional PCS Management Registers 

Configuration and status of the core, including access to and from the optional Auto-Negotiation function, is
performed with the 1000BASE-X PCS Management Registers as defined in IEEE 802.3-2008 clause 37. These
registers are accessed through the serial Management Data Input/Output Interface (MDIO), defined in IEEE
802.3-2008 clause 22, as if it were an externally connected PHY.

The PCS Management Registers can be omitted from the core when the core is performing the 1000BASE-X
standard. In this situation, configuration and status is made possible by using an alternative configuration vector
and a status signal.

When the core is performing the SGMII standard, PCS Management Registers become mandatory and information
in the registers takes on a different interpretation. See the LogiCORE IP Ethernet 1000BASE-X PCS/PMA or SGMII
User Guide.

Transceiver Interface Block

The interface block enables the core to connect to a device-specific transceiver.

Ethernet 1000BASE-X PCS/PMA or SGMII Support with Ten-Bit Interface

When used with the TBI, the Ethernet 1000BASE-X PCS/PMA or SGMII core provides the functionality to
implement the 1000BASE-X PCS sublayer (or to provide SGMII support) with use of an external SERDES.
X-Ref Target - Figure 6

Figure 6: Functional Block Diagram of the Ethernet 1000BASE-X PCS/PMA or SGMII Core with TBI
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LogiCORE IP Ethernet 1000BASE-X PCS/PMA or SGMII v11.1
The optional TBI is used in place of the device-specific transceiver to provide a parallel interface for connection to
an external PMA SERDES device, providing an alternative implementation for families without device-specific
transceivers. In this implementation, additional logic blocks are required in the core to replace some of the
device-specific transceiver functionality. These blocks are surrounded by a dashed line (see Figure 6). Other blocks
are identical to those previously defined. 

Virtex-7 devices support TBI at 3.3V or lower only in certain parts and packages; see the 7 Series FPGAs SelectIO
Resources User Guide. Virtex-6 devices support TBI at 2.5V only; see the Virtex-6 FPGA Data Sheet: DC and Switching
Characteristics. Kintex-7, Spartan-6, Virtex-5, Virtex-4 and Spartan-3 devices support TBI at 3.3V or lower.

8B/10B Encoder

8B/10B encoding, as defined in IEEE 802.3-2008 (Tables 36-1a to 36-1e and Table 36-2), is implemented in a Block
SelectRAM™ memory, configured as ROM, and used as a large look-up table.

8B/10B Decoder

8B/10B decoding, as defined in IEEE 802.3-2008 (Tables 36-1a to 36-1e and Table 36-2), is implemented in a Block
SelectRAM memory, configured as ROM, and used as a large look-up table.

Receiver Elastic Buffer

The Receiver Elastic Buffer enables the 10-bit parallel TBI data, received from the PMA sublayer synchronously to
the TBI receiver clocks, to be transferred onto the core internal 125 MHz clock domain.

The Receiver Elastic Buffer is an asynchronous FIFO implemented in internal RAM. The operation of the Receiver
Elastic Buffer is to attempt to maintain a constant occupancy by inserting or removing Idle sequences as necessary.
This causes no corruption to the frames of data.

TBI Block

The core provides a TBI interface, which should be routed to device IOBs to provide an off-chip TBI. See the Ethernet
1000BASE-X PCS/PMA or SGMII User Guide. 
DS264 March 1, 2011 www.xilinx.com 8
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LogiCORE IP Ethernet 1000BASE-X PCS/PMA or SGMII v11.1
SGMII Support Using Asynchronous Oversampling over Virtex-6 FPGA LVDS

Virtex-6 devices, -2 speed grade or higher, can fully support SGMII using standard LVDS SelectIO™ technology
logic resources. This enables direct connection to external PHY devices without the use of a Virtex-6 FPGA GTX
Transceiver.

This implementation is illustrated in Figure 7.

The core netlist in this implementation remains identical to that of Figure 5 and all core netlist blocks are identical
to those described in Ethernet 1000BASE-X PCS/PMA or SGMII Support Using a Device Specific Transceiver.

As illustrated in Figure 7, the HDL example design for this implementation provides additional logic to form the
"LVDS transceiver" block which fully replaces the functionality otherwise provided by a Virtex-6 FPGA GTX
Transceiver. The LVDS transceiver block contains IODELAY and ISERDES elements along with a Data Recovery
Unit (DRU). This uses the Virtex-6 FPGA ISERDES elements in a new asynchronous oversampling mode as
described in XAPP881 1.25Gbs 4x Asynchronous Oversampling over Virtex-6 LVDS. The full transceiver functionality
is then completed with Comma Alignment, 8B/10B Decoder and Rx Elastic buffer blocks.

Figure 7 also illustrates the inclusion of the "I/O Bank Clocking." This block creates all of the clock frequencies and
clock phases that are required by the LVDS transceiver block. As the name of the block suggests, this logic can be
shared across a single Virtex-6 FPGA IO Bank. This IO Bank can be used for multiple instances of the core with
LVDS I/O to create several independent SGMII ports.

See the LogiCORE IP Ethernet 1000BASE-X PCS/PMA or SGMII v11.1 User Guide for a detailed description of the
LVDS SelectIO technology SGMII implementation.

X-Ref Target - Figure 7

Figure 7: Functional Block Diagram of the Core with Standard SelectIO Technology Support for SGMII
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LogiCORE IP Ethernet 1000BASE-X PCS/PMA or SGMII v11.1
Design Requirements

SGMII only

The interface implemented using this asynchronous oversampling method supports SGMII between the FPGA and
an external PHY device; the interface cannot directly support 1000BASE-X.

Supported in Virtex-6 Devices, -2 Speed Grade or Faster

The SGMII LVDS implementation has only been characterized in the -2 speed grade and faster Virtex-6 devices. 

Timing closure of this interface is challenging; perform the layout and placement steps described in "Layout and
Placement" in the LogiCORE IP Ethernet 1000BASE-X PCS/PMA or SGMII v11.1 User Guide.

Receiver UI Specification

The DRU must have at least two valid sampling points per data bit, requiring 0.5 UI of opening. The settings of the
FPGA add 0.125 UI of requirement making a total opening requirement at the receiver of 0.625 UI.

Recommended for Chip to Chip Copper Implementations Only 

This interface supports an SGMII link between the FPGA and an external PHY device across a single PCB; keep the
SGMII copper signal lengths to a minimum.

Interface Descriptions
All ports of the core are internal connections in FPGA logic. An HDL example design, provided in both VHDL and
Verilog, is delivered with the core. Where appropriate, the example design connects the core to a device-specific
transceiver, LVDS transceiver logic and/or adds IBUFs, OBUFs, and IOB flip-flops to the external signals of the
GMII and TBI. IOBs are added to the remaining unconnected ports to take the example design through the Xilinx
implementation software. All clock management logic is placed in this example design allowing for more flexibility
in implementation; for example, in designs using multiple cores. For information about the example designs, see
the LogiCORE IP Ethernet 1000BASE-X PCS/PMA or SGMII v11.1 User Guide.
DS264 March 1, 2011 www.xilinx.com 10
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LogiCORE IP Ethernet 1000BASE-X PCS/PMA or SGMII v11.1
GMII Signal Definition

Table 1 defines the GMII-side interface signals common to all parameterizations of the core. These are typically
attached to an Ethernet MAC, either off-chip or internally integrated. The HDL example design delivered with the
core connects these signals to IOBs to provide a place-and-routable example.

GMII Usage Example

Standard Frame Transmission

Figure 8 illustrates the timing of normal outbound frame transfer. This figure shows that an Ethernet frame is
preceded by an 8-byte preamble field and completed with a 4-byte frame check sequence (FCS) field (IEEE
802.3-2008 clause 3). This is driven by the core transmitter client logic (usually a MAC connected to the other end of
the GMII). The PCS treats any value placed on gmii_txd[7:0] within the gmii_tx_en assertion window as
data.

Table  1: GMII Interface Signal Pinout

Signal Direction Clock 
Domain Description

gmii_txd[7:0] Input See note GMII Transmit data from MAC

gmii_tx_en Input GMII Transmit control signal from MAC

gmii_tx_er Input GMII Transmit control signal from MAC

gmii_rxd[7:0] Output GMII Received data to MAC

gmii_rx_dv Output GMII Received control signal to MAC

gmii_rx_er Output GMII Received control signal to MAC

gmii_isolate Output IOB 3-state control for GMII Isolation. Only of use when implementing an 
External GMII as illustrated by the example design HDL.

Note: Signals are synchronous to the cores internal 125 MHz reference clock; userclk2 when used with the device-specific transceiver, and gtx_clk
when used with TBI.

X-Ref Target - Figure 8

Figure 8: GMII Standard Frame Transmission
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LogiCORE IP Ethernet 1000BASE-X PCS/PMA or SGMII v11.1
Standard Frame Reception

Figure 9 illustrates the timing of normal inbound frame transfer. This figure shows that Ethernet frame reception is
preceded by a preamble field; the IEEE 802.3-2008 specification allows for up to all of the seven preamble bytes that
precede the Start of Frame Delimiter (SFD) to be lost (IEEE 802.3-2008 clause 35). The SFD is always present in
well-formed frames. This frame is presented by the core to the receiver client logic (usually a MAC connected to the
other end of the GMII).
X-Ref Target - Figure 9

Figure 9: GMII Standard Frame Reception
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LogiCORE IP Ethernet 1000BASE-X PCS/PMA or SGMII v11.1
Common Signal Definition

Table 2 defines the signals common to all parameterizations of the core.

Table  2: Other Common Signals

Signal Direction Clock 
Domain Description

reset Input n/a Asynchronous reset for the entire core. Active High.

signal_detect Input n/a Signal direct from PMD sublayer indicating the presence of light detected at 
the optical receiver. If set to ’1,’ this indicates that the optical receiver has 
detected light. If set to 0, this indicates the absence of light. 
If unused this signal should be set to ’1’ to enable correct operation the core.

status_vector[15:0] Output  See note 1 • Bit[0]: Link Status
This signal indicates the status of the link.
When high, the link is valid: synchronization of the link has been obtained 
and Auto-Negotiation (if present and enabled) has successfully completed.
When low, a valid link has not been established. Either link synchronization 
has failed or Auto-Negotiation (if present and enabled) has failed to 
complete.
When auto-negotiation is enabled this signal is identical to Status Register 
Bit 1.2: Link Status. 
When auto-negotiation is disabled this signal is identical to status_vector 
Bit[1].

• Bit[1]: Link Synchronization
This signal indicates the state of the synchronization state machine 
(IEEE802.3 figure 36-9) which is based on the reception of valid 8B/10B 
code groups. This signal is similar to Bit[0] (Link Status), but is NOT qualified 
with Auto-Negotiation.
When high, link synchronization has been obtained and in the 
synchronization state machine, sync_status=OK. 
When low, synchronization has failed.

• Bit[2]: RUDI(/C/)
The core is receiving /C/ ordered sets (Auto-Negotiation Configuration 
sequences).

• Bit[3]: RUDI(/I/)
The core is receiving /I/ ordered sets (Idles)

• Bit[4]: RUDI(INVALID)
The core has received invalid data while receiving/C/ or /I/ ordered set.

• Bit[5]: RXDISPERR
The core has received a running disparity error during the 8B/10B decoding 
function.

• Bit[6]: RXNOTINTABLE
The core has received a code group which is not recognized from the 
8B/10B coding tables.

• Bit[7]: PHY Link Status (SGMII mode only)
When operating in SGMII mode, this bit represents the link status of the 
external PHY device attached to the other end of the SGMII link (high 
indicates that the PHY has obtained a link with its link partner; low indicates 
that is has not linked with its link partner). 
When operating in 1000BASE-X mode this bit remains low and should be 
ignored
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LogiCORE IP Ethernet 1000BASE-X PCS/PMA or SGMII v11.1
Optional Management I/F Signal Definition

Table 3 describes the optional MDIO interface signals of the core used to access the PCS Management Registers.
These signals are typically connected to the MDIO port of a MAC device, either off-chip or to an internally
integrated MAC core.

status_vector[15:0] Output  See note 1

(Continued)
• Bit[9:8]: Remote Fault Encoding
This signal indicates the remote fault encoding (IEEE802.3 table 37-3). This 
signal is validated by bit 13 of status_vector and is only valid when 
Auto-Negotiation is enabled.
This signal has no significance when the core is in SGMII mode with PHY 
side implementation and indicates "00". In all the remaining modes indicates 
the remote fault encoding.

• Bit [11:10]: SPEED
This signal indicates the speed negotiated and is only valid when 
Auto-Negotiation is enabled. The signal encoding follows:
Bit[11] Bit[10] 
 1           1         Reserved
 1           0         1000 Mb/s
 0           1         100 Mb/s
 0           0         10 Mb/s

• Bit[12]: Duplex Mode
This bit indicates the Duplex mode negotiated with the link partner
1 = Full Duplex
0 = Half Duplex

• Bit[13] Remote Fault
When this bit is logic one, it indicates that a remote fault is detected and the 
type of remote fault is indicated by status_vector bits[9:8]. Note: This bit is 
only de-asserted when a MDIO read is made to status register (register1). 
This signal has no significance in SGMII PHY mode.

• Bits[15;14]: Reserved 
These bits are reserved for future use

1. Signals are synchronous to the core internal 125 MHz reference clock; userclk2 when used with a device-specific transceiver; 
gtx_clk when used with TBI

Table  3: Optional MDIO Interface Signal Pinout

Signal Direction Clock 
Domain Description

mdc Input n/a Management clock (≤ 2.5 MHz)

mdio_in Input mdc Input data signal

mdio_out Output mdc Output data signal 

mdio_tri Output mdc Output 3-state driver for mdio_out. Active Low 

phyad[4:0] Input n/a Physical Address of the PCS Management register set. It is expected that 
this signal will be tied off to a logical value.

Table  2: Other Common Signals (Cont’d)

Signal Direction Clock 
Domain Description
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LogiCORE IP Ethernet 1000BASE-X PCS/PMA or SGMII v11.1
Alternative to the Management I/F: Configuration Vector Definition

Table 4 describes the alternative to the optional MDIO; the optional configuration vector.

Table  4: Optional Configuration and Status Vectors

Signal Direction Clock 
Domain Description

configuration_vector[3:0] Input See note 

• Bit[0]: Reserved (currently unused)
• Bit[1]: Loopback Control
When the core with a device-specific transceiver is used, this 
places the core into internal loopback mode.
With the TBI version, Bit 1 is connected to ewrap. When set to 
1 this indicates to the external PMA module to enter loopback 
mode.
• Bit[2]: Power Down
When the Virtex-7, Kintex-7, Virtex-6, Virtex-5 or Spartan-6 
FPGA transceivers are used and set to ’1,’ the device-specific 
transceiver is placed in a low power state. A reset must be 
applied to clear. With the TBI version this bit is unused.
• Bit[3]: Isolate
When set to’1,’ the GMII should be electrically isolated. When 
set to ’0,’ normal operation is enabled.

Note: Signals are synchronous to the core internal 125 MHz reference clock; userclk2 when used with a device-specific transceiver; gtx_clk when used
with TBI.
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LogiCORE IP Ethernet 1000BASE-X PCS/PMA or SGMII v11.1
Optional 1000BASE-X PCS/PMA (or SGMII) Using Transceiver Signal Definition

Table 5 defines the optional interface to the device-specific transceiver or to the LVDS SelectIO technology
transceiver implementation. The core is connected to the chosen transceiver in the HDL example design delivered
with the core. For a complete description of the device-specific transceiver interface, see the transceiver User Guide
specific to your device. (For User Guide information, see References [6], [7], and [8] at the end of this document.) 

Table  5: Optional Transceiver Interface Pinout

Signal Direction Clock 
Domain Description

mgt_rx_reset Output userclk2 Reset signal issued by the core to the device-specific transceiver receiver 
path. Connect to RXRESET signal of the transceiver.

mgt_tx_reset Output userclk2 Reset signal issued by the core to the device-specific transceiver 
transmitter path. Connect to TXRESET signal of transceiver.

userclk Input n/a Also connected to TXUSRCLK and RXUSRCLK of the device-specific 
transceiver.

userclk2 Input n/a Also connected to TXUSRCLK2 and RXUSRCLK2 of the device-specific 
transceiver.

dcm_locked Input n/a A DCM can be used to derive userclk and userclk2. This is implemented 
in the HDL design example delivered with the core. The core will use this 
input to hold the device-specific transceiver in reset until the DCM obtains 
lock.

rxbufstatus[1:0] Input userclk2

Connects to transceiver signal of the same name.

rxchariscomma Input userclk2

rxcharisk Input userclk2

rxclkcorcnt[2:0] Input userclk2

rxdata[7:0] Input userclk2

rxdisperr Input userclk2

rxnotintable Input userclk2

rxrundisp Input userclk2

txbuferr Input userclk2

powerdown Output userclk2

txchardispmode Output userclk2

txchardispval Output userclk2

txcharisk Output userclk2

txdata[7:0] Output userclk2

enablealign Output userclk2 Allow the transceivers to serially realign to a comma character. Connect 
to ENMCOMMAALIGN and ENPCOMMAALIGN of the device-specific 
transceiver.

Note: When the core is used with the device-specific transceiver, userclk2 is used as the 125 MHz reference clock for the entire core.
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LogiCORE IP Ethernet 1000BASE-X PCS/PMA or SGMII v11.1
Optional 1000BASE-X PCS with TBI Signal Definition

Table 6 defines the optional TBI signals that can be used as an alternative to the transceiver interfaces. The
appropriate HDL example design delivered with the core connects these signals to IOBs to provide an external TBI
suitable for connection to an off-chip PMA SERDES device.

Optional Auto-Negotiation Signal Definition

Table 7 defines the signals when the optional Auto-Negotiation is present.

Table  6: Optional TBI Interface Signal Pinout

Signal Direction Clock Domain Description

gtx_clk Input n/a Clock signal at 125 MHz. Tolerance must be within IEEE 802.3-2008 
specification.

tx_code_group[9:0] Output gtx_clk 10-bit parallel transmit data to PMA Sublayer (SERDES).

loc_ref Output n/a Causes the PMA sublayer clock recovery unit to lock to pma_tx_clk. 
This signal is currently tied to Ground.

ewrap Output gtx_clk When ’1,’ indicates to the external PMA SERDES device to enter 
loopback mode. When ’0,’ this indicates normal operation.

rx_code_group0[9:0] Input pma_rx_clk0 10-bit parallel received data from PMA Sublayer (SERDES). This is 
synchronous to pma_rx_clk0.

rx_code_group1[9:0] Input pma_rx_clk1 10-bit parallel received data from PMA Sublayer (SERDES). This is 
synchronous to pma_rx_clk1.

pma_rx_clk0 Input n/a Received clock signal from PMA Sublayer (SERDES) at 62.5 MHz.

pma_rx_clk1 Input n/a Received clock signal from PMA Sublayer (SERDES) at 62.5 MHz. 
This is 180 degrees out of phase with pma_rx_clk0.

en_cdet Output gtx_clk Enables the PMA Sublayer to perform comma realignment. This is 
driven from the PCS Receive Engine during the Loss-Of-Sync state.

Note: When the core is used with the TBI, gtx_clk is used as the 125 MHz reference clock for the entire core.

Table  7: Optional Auto-Negotiation Interface Signal Pinout

Signal Direction Clock 
Domain Description

link_timer_value[8:0] Input See note

Used to configure the duration of the Auto-Negotiation function Link 
Timer. The duration of this timer is set to the binary number input into 
this port multiplied by 4096 clock periods of the 125 MHz reference 
clock (8 ns). 
It is expected that this signal will be tied off to a logical value.
This port is replaced when using the dynamic switching mode.

an_interrupt Output See note

Active high interrupt to signal the completion of an Auto-Negotiation 
cycle. This interrupt can be enabled/disabled and cleared by writing 
to the appropriate PCS Management Register. See the Ethernet 
1000BASE-X PCS/PMA or SGMII User Guide.

Note: Signals are synchronous to the core internal 125 MHz reference clock, userclk2 when the core is used with the device-specific transceiver, and
gtx_clk when the core is used with TBI.
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LogiCORE IP Ethernet 1000BASE-X PCS/PMA or SGMII v11.1
Optional Dynamic Switching Signal Pinout

Table 8 describes the additional signals present when the core is generated with the optional Dynamic Switching
capability between 1000BASE-X and SGMII standards.

Core Latency
The stand-alone core does not meet all the latency requirements specified in IEEE 802.3-2008 due to the latency of
the Elastic Buffers in both TBI and device-specific transceiver versions. However, the core can be used for backplane
and other applications where strict adherence to the IEEE latency specification is not a requirement.

Where strict adherence to the IEEE 802.3-2008 specification is required, the core can be used with an Ethernet MAC
core that is within the IEEE specified latency for a MAC sublayer. For example, when the core is connected to the
Xilinx Tri-Mode Ethernet MAC core, the system as a whole is compliant with the overall IEEE 802.3-2008 latency
specifications.

For more information about latency, see the Ethernet 1000BASE-X PCS/PMA or SGMII User Guide.

Verification
The Ethernet 1000BASE-X PCS/PMA or SGMII core has been verified with extensive simulation and hardware
verification.

Table  8: Optional Dynamic Standard Switching Signals

Signal Direction Clock 
Domain Description

link_timer_basex[8:0] Input userclk2

Used to configure the duration of the Auto-Negotiation Link Timer 
period when performing the 1000BASE-X standard. The duration 
of this timer is set to the binary number input into this port 
multiplied by 4096 clock periods of the 125 MHz reference clock 
(8 ns). It is expected that this signal will be tied off to a logical 
value. 

link_timer_sgmii[8:0] Input userclk2

Used to configure the duration of the Auto-Negotiation Link Timer 
period when performing the SGMII standard. The duration of this 
timer is set to the binary number input into this port multiplied by 
4096 clock periods of the 125 MHz reference clock 
(8 ns). It is expected that this signal will be tied off to a logical 
value. 

basex_or_sgmii Input userclk2

Used as the reset default to select the standard. It is expected 
that this signal will be tied off to a logical value:
‘0’ signals that the core will come out of reset operating as 
1000BASE-X;
‘1’ signals that the core will come out of reset operating as SGMII.

Note: The standard can be set following reset using the MDIO 
Management.
DS264 March 1, 2011 www.xilinx.com 18
Product Specification

http://www.xilinx.com


LogiCORE IP Ethernet 1000BASE-X PCS/PMA or SGMII v11.1
Simulation

A highly parameterizable transaction-based test bench was used to test the core. The tests included the following:

• Register access

• Loss of synchronization

• Auto-negotiation and error handling

• Frame transmission and error handling

• Frame reception and error handling

• Clock compensation in the elastic buffers

Hardware Verification

The core has been tested in a variety of hardware test platforms at Xilinx to represent a variety of parameterizations,
including the following:

• The core used with a device-specific transceiver and performing the 1000BASE-X standard has been tested 
with the Xilinx Tri-Mode Ethernet MAC core, which follows the architecture shown in Figure 1. A test platform 
was built around these cores, including a back-end FIFO capable of performing a simple ping function, and a 
test pattern generator. Software running on the embedded PowerPC® processor provided access to all 
configuration and status registers. Version 3.0 of this core was taken to the University of New Hampshire 
Interoperability Lab (UNH IOL) where conformance and interoperability testing was performed.

• The core used with a device-specific transceiver and performing the SGMII standard has been tested with the 
LogiCORE IP Tri-Mode Ethernet MAC core. This was connected to an external PHY capable of performing 
10BASE-T, 100BASE-T, and 1000BASE-T, and the system was tested at all three speeds. This follows the 
architecture shown in Figure 2 and also includes the PowerPC-based processor test platform described 
previously.
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LogiCORE IP Ethernet 1000BASE-X PCS/PMA or SGMII v11.1
Family Support

Device Utilization
Virtex-7, Kintex-7, Virtex-6, Virtex-5 and Spartan-6 device families contain six input LUTs; all other families contain
four input LUTs. For this reason, the device utilization is listed separately. See one of the following for more
information:

• Virtex-7, Kintex-7, Virtex-6, Virtex-5 and Spartan-6 Devices

• Other Device Families

Table  9: Family Support for the 1000BASE-X PCS/PMA or SGMII Core

Device
Family

LogiCORE IP Functionality

1000BASE-X GMII to SGMII Bridge or 
SGMII to GMII Bridge

1000BASE-X and SGMII Standards 
with Dynamic Switching

With TBI

Using 
Device 

Specific
Transceiver

With TBI

Using 
Device 

Specific
Transceiver

Using 
LVDS 

SelectIO
With TBI

Using Device 
Specific

Transceiver

Virtex-7 Supported Supported Supported Supported Not 
supported

Supported 1 Supported

Kintex-7 Supported Supported Supported Supported Not 
supported

Supported 2 Supported

Virtex-6 Supported Supported Supported Supported Supported 
in -2 speed 
grade and 
faster 
parts

Supported Supported

Virtex-5 Supported Supported Supported Supported Not 
supported

Supported Supported

Virtex-4 Supported Supported Supported Supported Not 
supported

Supported Supported

Spartan-6 Supported Supported Supported Supported Not 
supported

Supported Supported

Spartan-3 Supported Not 
supported

Supported Not 
supported

Not 
supported

Supported Not supported

Spartan-3E Supported Not 
supported

Supported Not 
supported

Not 
supported

Supported Not supported

Spartan-3A Supported Not 
supported

Supported Not 
supported

Not 
supported

Supported Not supported

1. Virtex-7 devices support TBI at 3.3V or lower only in certain parts and packages; see the 7 Series FPGAs SelectIO Resources 
User Guide

2. Virtex-6 devices support TBI at 2.5V only; see the Virtex-6 FPGA Data Sheet: DC and Switching Characteristics.
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LogiCORE IP Ethernet 1000BASE-X PCS/PMA or SGMII v11.1
Virtex-7, Kintex-7, Virtex-6, Virtex-5 and Spartan-6 Devices

Table 10 through Table 13 provide approximate utilization figures for various core options when a single instance of
the core is instantiated in a Virtex-5 device.

Utilization figures are obtained by implementing the block-level wrapper for the core. This wrapper is part of the
example design and connects the core to the selected physical interface. 

BUFG Usage
• BUFG usage does not consider multiple instantiations of the core, where clock resources can often be shared. 

• BUFG usage does not include the reference clock required for IDELAYCTRL. This clock source can be shared 
across the entire device and is not core specific.

1000BASE-X 

SGMII Bridge

Table  10: Device Utilization for the 1000BASE-X Standard

Parameter Values Device Resources

Physical Interface MDIO 
Interface

Auto- 
Negotiation Slices LUTs FFs Block 

RAMs BUFGs MMCMs
Transceiver TBI

Yes No Yes Yes 330 370 470 0 12 02

Yes No Yes No 190 215 240 0 12 02

Yes No No N/A1

1. Auto-negotiation is only available when the MDIO Interface is selected.
2. These figures are for use with GTP transceivers; GTX transceivers require three BUFGs and one DCM.
3. Only two BUFGs may be required (see the User Guide).

140 170 180 0 12 02

No Yes Yes Yes 380 410 590 1 33 0

No Yes Yes No 230 280 370 1 33 0

No Yes No N/A1 190 230 315 1 33 0

Table  11: Device Utilization for the GMII to SGMII or SGMII to GMII Bridge (Using Device Specific 
Transceivers or TBI)

Parameter Values Device Resources

Physical Interface MDIO 
Interface

Auto- 
Negotiation Slices LUTs FFs Block 

RAMs BUFGs MMCMs
Transceiver TBI

Yes No Yes Yes 430 435 665 1 12 02

Yes No Yes No 310 330 500 1 12 02

Yes No No N/A1

1. Auto-negotiation is only available when the MDIO Interface is selected.
2. These figures are for use with GTP transceivers; GTX transceivers require three BUFGs and one DCM.
3. Only two BUFGs may be required (see the User Guide).

280 270 450 1 12 02

No Yes Yes Yes 400 460 620 1 33 0

No Yes Yes No 290 360 460 1 33 0

No Yes No N/A1 240 320 410 1 33 0
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LogiCORE IP Ethernet 1000BASE-X PCS/PMA or SGMII v11.1
1000BASE-X and SGMII Standards with Dynamic Switching

Other Device Families

Table 14 through Table 16 provide approximate utilization figures for various core options when a single instance of
the core is instantiated in a Virtex-4 device. Other families have similar utilization figures, except as indicated.
Utilization figures are obtained by implementing the block-level wrapper for the core. This wrapper is part of the
example design and connects the core to the selected physical interface. 

When the physical interface is a Virtex-4 FPGA RocketIO transceiver, utilization figures include GT11 Calibration
blocks and GT11 initialization/reset circuitry.

BUFG Usage

BUFG usage does not consider multiple instantiations of the core, where clock resources can often be shared.

Table  12: Device Utilization for the GMII to SGMII or SGMII to GMII Bridge over Select I/O LVDS in Virtex-6 
FPGAs

Parameter Values Device Resources

Logical 
block

MDIO 
Interface

Auto- 
Negotiation Slices LUTs FFs Block 

RAMs
Clock 

Buffers MMCMs

IO Bank 
clocking 
logic2

N/A 15 30 22 0 2 BUFIO

1 BUFR
3 BUFG

1

Per SGMII 
port

Yes Yes 380 775 820 0 0 0

Yes No 310 640 660 0 0 0

No N/A1

1. Auto-negotiation is only available when the MDIO Interface is selected.
2. The IO Bank clocking logic is only required once for multiple SGMII cores that place their LVDS I/O in the same IO Bank. Any SGMII ports that are required

to be placed in additional IO Banks will require a new instantiation of the IO Bank clocking logic for each IO Bank utilized.

265 590 615 0 0 0

Table  13: Device Utilization for 1000BASE-X and SGMII Standards with Dynamic Switching

Parameter Values Device Resources

Physical Interface MDIO 
Interface

Auto- 
Negotiation Slices LUTs FFs Block 

RAMs BUFGs MMCMs
Transceiver TBI

Yes No Yes Yes 445 510 745 1 12 02

Yes No Yes No 320 330 500 1 12 02

Yes No No N/A1

1. Auto-negotiation is only available when the MDIO Interface is selected.
2. These figures are for use with GTP transceivers; GTX transceivers require three BUFGs and one DCM.
3. Only two BUFGs may be required (see the User Guide).

280 285 440 1 12 02

No Yes Yes Yes 405 530 700 1 33 0

No Yes Yes No 275 365 460 1 33 0

No Yes No N/A1 270 320 410 1 33 0
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LogiCORE IP Ethernet 1000BASE-X PCS/PMA or SGMII v11.1
1000BASE-X 

SGMII Bridge

Table  14: Device Utilization for the 1000BASE-X Standard

Parameter Values Device Resources

Physical Interface
MDIO 

Interface
Auto- 

Negotiation Slices LUTs FFs Block 
RAMs BUFGs DCMsRocket

IO TBI

Yes No Yes Yes 820 730 640 0 22 0

Yes No Yes No 490 500 420 0 22 0

Yes No No N/A1

1. Auto-negotiation is only available when the MDIO Interface is selected.
2. For Virtex-4 devices, this includes the clock shared between the Calibration Blocks and the GT11 Dynamic Reconfiguration Port (DRP).
3. Only two BUFGs may be required (see the User Guide).
4. Spartan-3, Spartan-3E and Spartan-3A devices require two DCMs to meet TBI setup and hold times.

430 440 360 0 22 0

No Yes Yes Yes 650 640 600 2 33 14

No Yes Yes No 420 410 380 2 33 14

No Yes No N/A1 350 360 330 2 33 14

Table  15: Device Utilization for the GMII to SGMII or SGMII to GMII Bridge

Parameter Values Device Resources

Physical Interface
MDIO 

Interface
Auto- 

Negotiation Slices LUTs FFs Block 
RAMs BUFGs DCMsRocket

IO TBI

Yes No Yes Yes 970 780 860 1 22 0

Yes No Yes No 730 620 670 1 22 0

Yes No No N/A1

1. Auto-negotiation is only available when the MDIO Interface is selected.
2. For Virtex-4 devices, this includes the clock shared between the Calibration Blocks and the GT11 Dynamic Reconfiguration Port (DRP).
3. Only two BUFGs may be required (see the User Guide).
4. Spartan-3, Spartan-3E and Spartan-3A devices require two DCMs to meet TBI setup and hold times.

700 570 640 1 22 0

No Yes Yes Yes 800 970 630 2 33 14

No Yes Yes No 610 830 470 2 33 14

No Yes No N/A1 560 770 420 2 33 14
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1000BASE-X and SGMII Standards with Dynamic Switching
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Support
For technical support, visit www.xilinx.com/support. Xilinx provides technical support for this product when used
as described in the product documentation. Xilinx cannot guarantee timing, functionality, or support of product if
implemented in devices that are not listed in the documentation, if customized beyond that allowed in the product
documentation, or if any changes are made in sections of design marked DO NOT MODIFY.

Table  16: Device Utilization for the 1000BASE-X and SGMII Standards with Dynamic Switching 

Parameter Values Device Resources

Physical Interface
MDIO 

Interface
Auto- 

Negotiation Slices LUTs FFs Block 
RAMs BUFGs DCMsRocket

IO TBI

Yes No Yes Yes 1100 900 940 1 22 0

Yes No Yes No 780 640 700 1 22 0

Yes No No N/A1

1. Auto-negotiation is only available when the MDIO Interface is selected.
2. For Virtex-4 devices, this includes the clock shared between the Calibration Blocks and the GT11 Dynamic Reconfiguration Port (DRP).
3. Only two BUFGs may be required (see the User Guide).
4. Spartan-3, Spartan-3E and Spartan-3A devices require two DCMs to meet TBI setup and hold times.

700 570 640 1 22 0

No Yes Yes Yes 910 1090 710 2 33 14

No Yes Yes No 640 830 480 2 33 14

No Yes No N/A1 560 770 420 2 33 14
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LogiCORE IP Ethernet 1000BASE-X PCS/PMA or SGMII v11.1
Ordering Information
This core is provided under the Xilinx End User License Agreement and can be generated using CORE Generator™
software v13.1 and higher. The CORE Generator software is shipped with Xilinx ISE® Design Suite Series
Development software.

This version of the Ethernet 1000BASE-X PCS/PMA or SGMII IP core does not require a license key. Previous
versions of the Ethernet 1000BASE-X PCS/PMA or SGMII IP core released in ISE v12.1 software and earlier did
require a license key; see the version of the getting started guide for the version of the core you are using for
information.

Contact your local Xilinx sales representative for pricing and availability of Xilinx LogiCORE IP modules and
software. Information on additional LogiCORE IP modules is available on the Xilinx IP Center.

List of Acronyms
Acronym Spelled Out

DCM Digital Clock Manager

DRP Dynamic Reconfiguration Port 

DRU Data Recovery Unit

FCS Frame Check Sequence

FF flip-flop

FIFO First In First Out

FPGA Field Programmable Gate Array.

GBIC Gigabit Interface Converter

Gb/s Gigabits per second

GMII Gigabit Media Independent Interface

HDL Hardware Description Language

IES Incisive Enterprise Simulator (Cadence) 

IO Input/Output

IOB Input/Output Block

IP Intellectual Property

ISE Integrated Software Environment

LUT Lookup Table

LVDS Low Voltage Differential Signalling

MAC Media Access Controller

Mb/s Megabits per second

MDIO Management Data Input/Output

MGT Multi-Gigabit Transceiver 

MHz Mega Hertz

MII Media Independent Interface

NGC Native Generic Circuit

NGD Native Generic Database

PCB Printed Circuit Board
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LogiCORE IP Ethernet 1000BASE-X PCS/PMA or SGMII v11.1
Revision History
This table defines changes to the document since its initial release.  

PCS Physical Coding Sublayer

PHY physical-side interface

PMA Physical Medium Attachment

PMD Physical Medium Dependent 

SDF Standard Delay Format

SDR Single Data Rate

SFD Start of Frame Delimiter

SFP Small Form-Factor Pluggable

SGMII Serial Gigabit Media Independent Interface

TBI Ten-Bit-Interface

VCS Verilog Compiled Simulator (Synopsys)
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claims of infringement. You are responsible for obtaining any rights you may require for any implementation based on the
Information. All specifications are subject to change without notice. XILINX EXPRESSLY DISCLAIMS ANY WARRANTY
WHATSOEVER WITH RESPECT TO THE ADEQUACY OF THE INFORMATION OR ANY IMPLEMENTATION BASED
THEREON, INCLUDING BUT NOT LIMITED TO ANY WARRANTIES OR REPRESENTATIONS THAT THIS
IMPLEMENTATION IS FREE FROM CLAIMS OF INFRINGEMENT AND ANY IMPLIED WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. Except as stated herein, none of the Information may be
copied, reproduced, distributed, republished, downloaded, displayed, posted, or transmitted in any form or by any means
including, but not limited to, electronic, mechanical, photocopying, recording, or otherwise, without the prior written consent of
Xilinx.
DS264 March 1, 2011 www.xilinx.com 27
Product Specification

http://www.xilinx.com

	LogiCORE IP Ethernet 1000BASE-X PCS/PMA or SGMII v11.1
	Introduction
	Features
	Applications
	Ethernet 1000BASE-X
	Serial-GMII
	GMII to SGMII Bridge
	SGMII to GMII Bridge


	Overview of Ethernet Architecture
	MAC
	GMII / SGMII
	PCS
	Ten Bit Interface
	Physical Medium Attachment
	Physical Medium Dependent

	Core Overview
	Ethernet 1000BASE-X PCS/PMA or SGMII Support Using a Device Specific Transceiver
	GMII Block
	PCS Transmit Engine
	PCS Receive Engine and Synchronization
	Optional Auto-Negotiation Block
	Optional PCS Management Registers
	Transceiver Interface Block

	Ethernet 1000BASE-X PCS/PMA or SGMII Support with Ten-Bit Interface
	8B/10B Encoder
	8B/10B Decoder
	Receiver Elastic Buffer
	TBI Block

	SGMII Support Using Asynchronous Oversampling over Virtex-6 FPGA LVDS
	Design Requirements


	Interface Descriptions
	GMII Signal Definition
	GMII Usage Example
	Standard Frame Transmission
	Standard Frame Reception

	Common Signal Definition
	Optional Management I/F Signal Definition
	Alternative to the Management I/F: Configuration Vector Definition
	Optional 1000BASE-X PCS/PMA (or SGMII) Using Transceiver Signal Definition
	Optional 1000BASE-X PCS with TBI Signal Definition
	Optional Auto-Negotiation Signal Definition
	Optional Dynamic Switching Signal Pinout

	Core Latency
	Verification
	Simulation
	Hardware Verification

	Family Support
	Device Utilization
	Virtex-7, Kintex-7, Virtex-6, Virtex-5 and Spartan-6 Devices
	BUFG Usage
	1000BASE-X
	SGMII Bridge
	1000BASE-X and SGMII Standards with Dynamic Switching

	Other Device Families
	BUFG Usage
	1000BASE-X
	SGMII Bridge
	1000BASE-X and SGMII Standards with Dynamic Switching


	References
	Support
	Ordering Information
	List of Acronyms
	Revision History
	Notice of Disclaimer



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


