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Summary
This application note targets Ethernet designs that require dynamic switching between 10 Gb/s 
and 40 Gb/s using high-speed serial I/O links. The reference design uses the AMD Ethernet 
solution suite along with an AMD GTH transceiver to set up the Ethernet interface. The 
transceiver used to interface with the 10G Ethernet physical coding sublayer/physical medium 
attachment (PCS/PMA) core is also used for one of the four transceivers required for the 40G 
Ethernet PCS/PMA IP core. The rate switching is handled using the dynamic reconfiguration 
port (DRP) of the transceiver.

Download the reference design files for this application note from the Xilinx website. For 
detailed information about the design files, see Reference Design.

Reference Design
The reference design is based on these AMD Ethernet IP cores, which support 10 GbE and 
40 GbE:

• 10G/25G High Speed Ethernet Subsystem
• 40G/50G High Speed Ethernet Subsystem

For more information on these IP cores, see the 10G/25G High Speed Ethernet Subsystem 
Product Guide v2.1 (PG210) [Ref 1] or the 40G/50G High Speed Ethernet Subsystem Product 
Guide v2.1 (PG211) [Ref 2].

The two interfaces are alternatives to each other, which means that the 10 GbE reuses one of the 
four SerDes used in the 40 GbE interface. The interface supports 1x 10 GbE, one lane at 
10.3125 Gb/s and 1x 40 GbE, and four lanes at 10.3125 Gb/s. When working at 10 Gb/s, the 
unused transceivers are in power down to limit the power consumption. The active interface can 
be selected at any time by driving a single bit port. The complexity associated with change in 
real time is handled by the IP. All customization is in the transceiver wrappers and not in the IP 
cores generated from the IP catalog. Consequently, it is easy to port the entire IP to a different 
version of the tools. The switchable IP is simulated and tested for the Vivado™ design suite 
2017.3 for the UltraScale™ and UltraScale+™ devices.
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Download the reference design files for this application note from the Xilinx website. The 
checklist in Table 1 shows the reference design matrix.

Table  1:  Reference Design Matrix
Parameter Description

General
Developer name AMD
Target devices UltraScale and UltraScale+ devices
Source code provided Yes
Source code format Verilog
Design uses code and IP from existing 
application note and reference designs or third 
party

10G/25G High Speed Ethernet Subsystem v2.1
40G/50G High Speed Ethernet Subsystem v2.1

Simulation
Functional simulation performed Yes
Timing simulation performed No
Test bench used for functional and timing 
simulations

Yes

Test bench format Verilog
Simulator software/version used Vivado simulator 2017.3
SPICE/IBIS simulations No
Implementation
Synthesis software tools/versions used Vivado synthesis 2017.3
Implementation software tools/versions used Vivado implementation 2017.3
Static timing analysis performed Yes
Hardware Verification
Hardware verified Yes
Hardware platform used for verification KCU105 and ZCU102 evaluation boards
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Hardware Architecture
Figure 1 shows the high-level detail of the reference design.

The transceivers are extracted from the 10 GbE and 40 GbE IP cores to have a common PHY 
shared with the two cores. The logic for managing the clock, reset, and startup of the 
transceivers supports this structure.

The Ethernet cores are independent and the transmitter side is selectable via a 2:1 multiplexer. 
To support the correct rate, some attributes of the transceivers must be modified. This 
operation is managed by the DRP controller. The 2:1 multiplexer and the DRP controller use a 
common signal, driven by the user, to select the active Ethernet core and dynamically 
reconfigure the transceivers. The values of the attributes are defined by the design and stored 
in the DRP controller.

X-Ref Target - Figure 1

Figure 1: Hardware Block Diagram
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Clocking and Reset
The clocking architecture is not the same for the 10G and 40G because the datapath width of 
the two IP cores is different. The receiver and transmitter datapath width of the 10 GbE core is 
64 bits and, consequently, the core frequency is 156.25 MHz (see Figure 2).

The receiver and transmitter datapath of the 40 GbE core is 32 bits for the single transceiver, 
and, consequently, the core frequency is 312.5 MHz (see Figure 3).

X-Ref Target - Figure 2

Figure 2: 10 GbE Clock Architecture
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X-Ref Target - Figure 3

Figure 3: 40 GbE Clock Architecture
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To support both clocking structures, the architecture has been modified by using the BUFG_GT 
functionality to dynamically change the divider as shown in Figure 4. These details are true for 
both the transmitter and the receiver side.

The two IP cores share the same Quad phased-lock loop (QPLL) in the same Quad. For this 
reason, the code has been modified to have a single common cell. The reset architecture is 
completely independent, so each IP has its original dedicated logic. 

X-Ref Target - Figure 4

Figure 4: New Clocking Architecture
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Datapath
The user datapath width of the GTHE channel for 10G Ethernet is configured as 64 bits, and the 
user data width for 40G Ethernet is configured as 32 bits x4 channels = 128 bits. The datapath 
has been modified to support both widths. See Figure 5 for datapath connection details.

The GTHE channel 0 is the transceiver shared between 10 GbE and 40 GbE. Due to the different 
data width, some attributes of this transceiver must be configured accordingly to the selected 
Ethernet core. The configuration is managed through a DRP controller. The DRP controller is the 
block that automatically reconfigures the transceiver every time the speed selector is asserted 
low (10G) or high (40G). The default configuration during start up is 40G. 

X-Ref Target - Figure 5

Figure 5: Datapath
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Wrapper Interface
The reference design top.v can be instantiated directly in a customer design or it can be 
tested on the KCU105 and ZCU102 evaluation boards with the test bench top_test. The ports in 
the 10G and 40G cores are connected to the wrapper top_inst (top.v). These ports follow the 
selected configuration of the IP cores. Top_inst is instantiated in top_test connected to the test 
and debug logic for functional simulation and test in hardware (see Figure 6).

The ports are available in the module top.v organized as two groups called // 10G PORTS and 
// 40G PORTS. See the 10G/25G High Speed Ethernet Subsystem Product Guide v2.1 (PG210) 
[Ref 1] or the 40G/50G High Speed Ethernet Subsystem Product Guide v2.1 (PG211) [Ref 2] for 
the description and usage of the ports in top.v.

X-Ref Target - Figure 6

Figure 6: Reference Design Structure
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General purpose I/Os in the top-level top_test.v are provided to control the reference 
design. The user input and user output ports in the top-level top_test.v are listed in Table 2.

Table  2:  Port List in top_test.v
Name Size Direction Description

sys_rst 1 Input Global system reset
gt_refclk_p 1 Input Differential input clk to transceiver, 156.25 MHz
gt_refclk_n 1 Input Differential input clk to transceiver, 156.25 MHz
gt_rxp_in_0 1 Input Differential serial transceiver receiver input for lane 0
gt_rxn_in_0 1 Input Differential serial transceiver receiver input for lane 0
gt_txp_out_0 1 Output Differential serial transceiver transmitter output for lane 0
gt_txn_out_0 1 Output Differential serial transceiver transmitter output for lane 0
gt_rxp_in_1 1 Input Differential serial transceiver receiver input for lane 1
gt_rxn_in_1 1 Input Differential serial transceiver receiver input for lane 1
gt_txp_out_1 1 Output Differential serial transceiver transmitter output for lane 1
gt_txn_out_1 1 Output Differential serial transceiver transmitter output for lane 1
gt_rxp_in_2 1 Input Differential serial transceiver receiver input for lane 2
gt_rxn_in_2 1 Input Differential serial transceiver receiver input for lane 2
gt_txp_out_2 1 Output Differential serial transceiver transmitter output for lane 2
gt_txn_out_2 1 Output Differential serial transceiver transmitter output for lane 2
gt_rxp_in_3 1 Input Differential serial transceiver receiver input for lane 3
gt_rxn_in_3 1 Input Differential serial transceiver receiver input for lane 3
gt_txp_out_3 1 Output Differential serial transceiver transmitter output for lane 3
gt_txn_out_3 1 Output Differential serial transceiver transmitter output for lane 3
gt_10g40g_sel 1 Input 10G/40G speed select
clk_in_p 1 Input 300 MHz stable/free running input clk
clk_in_n 1 Input 300 MHz stable/free running input clk

restart_tx_rx 1 Input
This signal is used to restart the packet generation and reception 
for the data sanity test when the packet generator and the packet 
monitor are in idle state

rx_gt_locked_led_10G               1 Output Indicates 10 GbE transceiver lock
rx_block_lock_led  _10G              1 Output Indicates 10 GbE core block lock
rx_gt_locked_led_40G               1 Output Indicates 40 GbE transceiver lock
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For information on the features and architectures of the 10 GbE IP and the 40 GbE IP, see the 
10G/25G High Speed Ethernet Subsystem Product Guide v2.1 (PG210) [Ref 1] or the 40G/50G 
High Speed Ethernet Subsystem Product Guide v2.1 (PG211) [Ref 2].

DRP Controller
The DRP controller block uses the same code delivered with the 1G to 10G Ethernet Dynamic 
Switching Using Xilinx High Speed Serial I/O Solution Application Note (XAPP1243) [Ref 3], but 
customized for this specific case.

The DRP controller is the block that automatically reconfigures the transceiver every time the 
speed selector is asserted Low (10G) or High (40G). The stable/free running clock is used as the 
clock for the DRP controller. This clock is also used for all of the logic in the design that needs 
to access the DRP port of the transceiver. At start-up, all ports are configured as 40G.

The DRP controller implements the finite state machine (FSM) to write attribute values in the 
corresponding transceiver registers. The FSM is synchronized by a stable clock and is triggered 
by the multiplexer select line (user input). The attribute values of the transceiver for both 10G 
and 40G protocols are hard coded and stored as ROM in the DRP controller. The output of the 
DRP controller is mapped to the transceiver DRP interface. The implemented FSM follows the 

rx_block_lock_led  _40G              1 Output Indicates 40 GbE core block lock

completion_status

5 Output This signal represents the test status/result:
• 5'd0: Test did not run
• 5'd1: 10GE/40GE core test successfully completed
• 5'd2: No block lock on any lanes
• 5'd3: Not all lanes achieved block lock
• 5'd4: Some lanes lost block lock after achieving block lock
• 5'd5: No lane sync on any lanes
• 5'd6: Not all lanes achieved sync
• 5'd7: Some lanes lost sync after achieving sync
• 5'd8: No alignment status or rx_status was achieved
• 5'd9: Loss of alignment status or rx_status after both were 

achieved
• 5'd10: Transmitter timed out
• 5'd11: No transmitter data was sent
• 5'd12: Number of packets received did not equal the number of 

packets sent
• 5'd13: Total number of bytes received did not equal the total 

number of bytes sent
• 5'd14: A protocol error was detected
• 5'd15: Bit errors were detected in the received packets
• 5'd31: Test is stuck in reset

Table  2:  Port List in top_test.v (Cont’d)
Name Size Direction Description
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standard procedure of writing or reading the DRP registers of the UltraScale device GTH 
transceiver, as described in the UltraScale Architecture GTH Transceivers User Guide (UG576) 
[Ref 4]. The DRP controller FSM flowchart is shown in Figure 7.
X-Ref Target - Figure 7

Figure 7: Design Flow
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See Table 3 for the description of each state shown in Figure 7.

Table  3:  Finite State Machine Description
State Description

RESTART The ROM starting address and the output values are initialized to zero.

WAIT_LOCK The FSM polls for the channel phased-lock loop (CPLL) lock (for 1G) or the QPLL (for 10G). After 
the PLL is locked, it moves to the next state.

WAIT SEN
The FSM waits in this state until the multiplexer select line value (user input) is toggled to select 
the 1G rate option from the previous 10G selection and vice versa. Based on this trigger, the 
starting address to fetch the attribute values from the ROM is assigned.

ADDRESS In this state, a read from the transceiver registers is enabled, and the attribute register address is 
set.

WAIT_A_DRDY
The logic implements a read to verify the write procedure. Consequently, the attribute values are 
initially read and then altered. This state polls for the ready signal from the transceiver to be 
asserted.

BITMASK The portions of bits of the attribute register that are not to be altered are masked in this state.
BITSET The attribute register bits are set in this state.
WRITE The new value of the attribute is written to the corresponding register location.

WAIT_DRDY This state polls for the ready signal from the transceiver to be asserted as an acknowledgment to 
a successful write.

REGISTER COUNT
In this state, the total number of the attribute registers to be changed is monitored. The FSM moves 
to the ADDRESS state until the register count becomes zero, indicating that all the registers are 
written.

GT_RST
The transceiver channel is reset to apply the new attribute values written. The FSM moves to the 
WAIT LOCK state and subsequently remains in the WAIT_SEN state until another SEN rising pulse 
is obtained.
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Ethernet Core Configuration
Figure 8 through Figure 15 show the options used to generate the two 10G and 40G Ethernet 
cores.

10G/25G Ethernet Subsystem Configuration
X-Ref Target - Figure 8

Figure 8: 10G/25G Ethernet Subsystem – Configuration
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10G/25G Ethernet Subsystem MAC Options
X-Ref Target - Figure 9

Figure 9: 10G/25G Ethernet Subsystem – MAC Options
X20105-113017

Send Feedback

https://www.amd.com/en/forms/feedback/document-feedback.html?docType=Application_Notes&docId=XAPP1326&Title=10G%20to%2040G%20Ethernet%20Dynamic%20Switching%20Using%20AMD%20High-Speed%20Serial%20I%2FO%20Solution&releaseVersion=1.0.1&docPage=13


Ethernet Core Configuration

XAPP1326 (v1.0.1) September 19, 2024  14

10G/25G Ethernet Subsystem Transceiver Selection and Configuration
X-Ref Target - Figure 10

Figure 10: 10G/25G Ethernet Subsystem – Transceiver Selection and Configuration
X20110-113017

Send Feedback

https://www.amd.com/en/forms/feedback/document-feedback.html?docType=Application_Notes&docId=XAPP1326&Title=10G%20to%2040G%20Ethernet%20Dynamic%20Switching%20Using%20AMD%20High-Speed%20Serial%20I%2FO%20Solution&releaseVersion=1.0.1&docPage=14


Ethernet Core Configuration

XAPP1326 (v1.0.1) September 19, 2024  15

10G/25G Ethernet Subsystem Shared Logic
X-Ref Target - Figure 11

Figure 11: 10G/25G Ethernet Subsystem – Shared Logic
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40G/50G Ethernet Subsystem Configuration
X-Ref Target - Figure 12

Figure 12: 40G/50G Ethernet Subsystem – Configuration
X20112-113017
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40G/50G Ethernet Subsystem MAC Options
X-Ref Target - Figure 13

Figure 13: 40G/50G Ethernet Subsystem – MAC Options
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40G/50G Ethernet Subsystem Transceiver Selection and Configuration
X-Ref Target - Figure 14

Figure 14: 40G/50G Ethernet Subsystem – Transceiver Selection and Configuration
X20121-113017
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40G/50G Ethernet Subsystem Shared Logic
X-Ref Target - Figure 15

Figure 15: 40G/50G Ethernet Subsystem – Shared Logic
X20122-113017
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Testbench Simulation
The 10G and 40G cores, the switching logic, and the DRP configuration have been validated 
with a behavioral simulation. A test bench is provided and tested with the Vivado simulator. The 
test bench starts the simulation for the 40G. After the test is completed, it switches to the 10G 
test, then again to 40G, and then again to the 10G. 

The full simulation log is listed here:

Vivado Simulator 2017.3

Time resolution is 1 fs

+++++++++++++++++++++++++++++++++++++++++++++++++++++++

++++++++++++++       40G Ethernet       ++++++++++++++++

+++++++++++++++++++++++++++++++++++++++++++++++++++++++

INFO : SYS_RESET RELEASED TO 40G CORE

INFO : WAITING FOR THE GT LOCK..........

INFO : GT LOCKED

INFO : WAITING FOR RX_ALIGNED..........

INFO : RX ALIGNED

INFO : CORE Version is 2.3

INFO : Sanity Completed and Passed

INFO : CORE TEST SUCCESSFULLY COMPLETED and PASSED

INFO : Test Completed Successfully

+++++++++++++++++++++++++++++++++++++++++++++++++++++++

++++++++++++++    40G -> 10G Switching   +++++++++++++++

+++++++++++++++++++++++++++++++++++++++++++++++++++++++

INFO : SYS_RESET RELEASED TO 10G CORE

INFO : WAITING FOR THE GT LOCK..........

INFO : GT LOCKED

INFO : WAITING FOR RX_BLOCK_LOCK..........

INFO : CORE 10GE RX BLOCK LOCKED

INFO : WAITING FOR COMPLETION STATUS..........

INFO : COMPLETION_STATUS = 5'b00001

INFO : Sanity Completed and Passed

INFO : CORE TEST SUCCESSFULLY COMPLETED and PASSED

INFO : Test Completed Successfully

+++++++++++++++++++++++++++++++++++++++++++++++++++++++

++++++++++++++    10G -> 40G Switching   +++++++++++++++

+++++++++++++++++++++++++++++++++++++++++++++++++++++++

INFO : SYS_RESET RELEASED TO 40G CORE

INFO : WAITING FOR THE GT LOCK..........

INFO : GT LOCKED

INFO : WAITING FOR RX_ALIGNED..........

INFO : RX ALIGNED

INFO : CORE Version is 2.3
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INFO : Sanity Completed and Passed

INFO : CORE TEST SUCCESSFULLY COMPLETED and PASSED

INFO : Test Completed Successfully

+++++++++++++++++++++++++++++++++++++++++++++++++++++++

++++++++++++++    40G -> 10G Switching   +++++++++++++++

+++++++++++++++++++++++++++++++++++++++++++++++++++++++

INFO : SYS_RESET RELEASED TO 10G CORE

INFO : WAITING FOR THE GT LOCK..........

INFO : GT LOCKED

INFO : WAITING FOR RX_BLOCK_LOCK..........

INFO : CORE 10GE RX BLOCK LOCKED

INFO : WAITING FOR COMPLETION STATUS..........

INFO : COMPLETION_STATUS = 5'b00001

INFO : Sanity Completed and Passed

INFO : CORE TEST SUCCESSFULLY COMPLETED and PASSED

INFO : Test Completed Successfully

Simulation Stopped

Figure 16 shows the waveform of the behavioral simulation.
X-Ref Target - Figure 16

Figure 16: Waveform Behavioral Simulation
X20123-113017
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See Table 4 for a detailed description of all signals shown in Figure 16.

Table  4:  Waveform Signals Description
Signal Notes

gt_10g40g_sel Multiplexer selector, 1 = 40G, 0 = 10G
restart_tx_rx Restart packet generator test pattern
completion_status Test results, 1 = test successfully completed
rx_gt_locked_led_10G When gt_10g40g_sel = 0, transceiver lock when resetdone is asserted

rx_aligned_led_10G When gt_10g40g_sel = 0, a value of 1 indicates the PCS lane is aligned, the receiver path is 
aligned and can receive packet data

rx_gt_locked_led_40G When gt_10g40g_sel = 1, transceiver lock when resetdone is asserted

rx_aligned_led_40G When gt_10g40g_sel = 1, a value of 1 indicates all PCS lanes are aligned and deskewed, the 
receiver path is aligned and can receive packet data

qpll_locked The QPLL of the transceivers is receiving the right clock and is locked
gt_x_x_loopback Transmitter and receiver ports external loopback

rst_gt A value of 1 indicates the DRP controller has completed the reconfiguration of the 
transceivers generating a master reset for the design

tx_sent_count_int 10G/40G packet sent
rx_packet_count_int 10G packet received
synced_rx_packet_count 40G packet received
tx_done 10G/40G end packet sent

txpd Transmitter power down port, 11 to power down a single transceiver, 40G = 00000000,
10G = 11111100

rxpd Receiver power down port, 11 to power down a single transceiver,
40G = 00000000, 10G = 11111100
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Reference Design Files
The reference design is for the AMD KCU105 and ZCU702 evaluation boards and the directory 
structure is the same for both. Figure 17 shows the directory structure for the 
Kintex™ UltraScale device (KCU105) design files.

The KCU105 folder contains the hardware design deliverables listed in Table 5.

The readme.txt file provides the details on the folder structure, tool version, and revision.

The pinout defined in the loc_timing.xdc file delivered with the design uses the 
transceivers connected to the FMC1 connector. If needed, it is possible to modify the pinout to 
change the location of the transceiver ports.

X-Ref Target - Figure 17

Figure 17: Directory Structure

Table  5:  Hardware Design Deliverables
Folder Name Description

Board Contains all required scripts and a programming file for the board test
Sources/constraints Contains the I/O and timing constraints file

Sources/hdl Contains the source code deliverable files
Sources/ip_catalog Contains the AMD IP cores required for the design
Sources/testbench Contains the test bench files for simulation

Vivado/scripts Contains the design creation script for both Windows and Linux operating systems in 
command line and in Vivado design suite IDE mode

Ready_to_test Contains programming files to configure the KCU105 evaluation board

X20124-113017
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Project Creation
The kintex_ultrascale_10g_40g.tcl script for the KCU105 evaluation board or the 
zynq_ultrascalep_mpsoc_10g_40g.tcl script for the ZCU102 evaluation board is used 
to create the Vivado tools project. The script can be sourced either in a shell configured for the 
Vivado tools or in the Tcl console available in the GUI (see Figure 18).

For example, to create the project for the KCU105 evaluation board, from a shell move to the 
script directory and execute the command:

vivado -mode tcl -source kintex_ultrascale_10g_40g.tcl

In the GUI, move to the script directory and source kintex_ultrascale_10g_40g.tcl. The 
script creates the project by importing all of the design files needed for design implementation 
and simulation (see Figure 19).

X-Ref Target - Figure 18

Figure 18: Tcl Console
X20125-113017
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Reference Design Maintenance
This section provides details on how to maintain the reference design for Vivado design suite 
updates or for new IP versions. The IP cores are generated as “include GT subcore in the 
example design,” which means that all files related to the transceivers are not part of the core. 
All of the modified files for the reference design are in the transceiver side. When generating 
the IP, it is structured as two main blocks. For example, the 10G is eth_10g for the core and 
eth_10g_gt_0 for the transceiver. For each of the two main blocks, the Xilinx core instance (XCI) 
files are generated. The XCI files store the full IP configuration.

X-Ref Target - Figure 19

Figure 19: Design Source Files
X20126-113017
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The value of the IS_MANAGED property for the eth_10g_gt_0.xci in the design is set to 
false, which means that all of the files that are part of the transceiver are not regenerated. If the 
IP needs to be updated due to a different option, open eth_10g.xci, change the option, close 
it, and generate the new files. The transceiver side is not overwritten because of the IS 
MANAGED= false property. Figure 20 shows the two XCI files of the 10G IP. The symbol 
denotes the IP is unmanaged.

The behavior is the same if the design is ported to a new version of the Vivado design suite. 
Because the transceivers of the IP cores are unmanaged, it is possible to automatically update 
the IP cores without overwriting the modified part of the IP cores.

RECOMMENDED: If the transceivers need to be updated, AMD recommends separately generating new 
transceivers and making sure they do not differ from the ones instantiated in the design. If they differ, the 
user should copy these modifications in the updated transceiver files.

X-Ref Target - Figure 20

Figure 20: Unmanaged IP Cores
X20127-113017
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Hardware Test
The reference design has been validated in hardware using the KCU105 and ZCU102 evaluation 
boards. The Vivado logic analyzer is used to run the test. Virtual input/outputs (VIOs) are 
defined to force the state of some signals. For the test, the transceivers are set up in loopback 
PMA mode. Cables and optical modules are not required. Because the design uses the default 
clocks available on the board the oscillators do not need to be reconfigured. The reference 
clock for the transceivers is 156.25 MHz.

The frequency of the free-running clock needed for the DRP interface, DPR controller, and 
packet generator is 100 MHz. Because both boards only provide a 300 MHz free-running 
reference clock, a mixed-mode clock manager (MMCM) is instantiated in top_test.v to generate 
the 100 MHz from the 300 MHz. After the FPGA is configured, add all available signals in the 
VIO window using the “+” symbol (see Figure 21).
X-Ref Target - Figure 21

Figure 21: Add Probes
X20128-113017
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To run the test, use the VIO configuration in Table 6.

Figure 22 and Figure 23 show the VIO setup for 10G and 40G, respectively.

Table  6:  VIO Setup
VIO 10G 40G

Outputs
gt_10g40g_sel_vio 0 1

GT_LOOPBACK[2:0] 010 010

reset_vio 0 0

restart_tx_rx_vio 0 0

Inputs
mmcm_locked 1 1

rx_gt_locked_led_10g 1 0

rx_block_lock_led_10g 1 0

rx_gt_locked_led_40g 0 1

rx_block_lock_led_40g 0 1

X-Ref Target - Figure 22

Figure 22: VIO Setup for 10G
X20129-113017
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The integrated logic analyzer (ILA) in Figure 24 shows the completion_status signals. A value of 
1 means the test for the selected interface completed successfully.

X-Ref Target - Figure 23

Figure 23: VIO Setup for 40G
X20130-113017

X-Ref Target - Figure 24

Figure 24: ILA
X20131-113017
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Table 7 lists the controls available on the evaluation boards.

Figure 25 and Figure 26 show the board controls for the KCU105 and ZCU102 evaluation 
boards, respectively.

Table  7:  Controls Available on the Board
Ref Control Function Notes
1 Pushbutton SW18 restart_tx_rx
2 Pushbutton SW16 master reset
3 LED DS38 rx_gt_locked_led_10g
3 LED DS37 rx_block_lock_led_10G
3 LED DS39 rx_gt_locked_led_40G
3 LED DS40 rx_gt_locked_led_40G
3 LED DS41:DS44 completion_status When only DS44 is ON, status test= OK.

4 DIP Switch 8 gt_10g40g_sel OFF= 10G, ON= 40G. When OFF, the port is 
controlled with the VIO.

X-Ref Target - Figure 25

Figure 25: KCU105 Board Controls
X20132-113017
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Conclusion
The reference design has been developed with these features:

• Interface:

° 1x 40 GbE interface, 4 lanes at 10.3125 Gb/s

° 1x 10 GbE interface, 1 lane at 10.3125 Gb/s
• The interface is real-time switchable:

° Single bit file, single port operation

° The reference design includes MACs for both interfaces
• Data connectivity to user application is through AXI interfaces
• IEEE PTP 1588v2 two step
• Power down of the unused transceivers when working in 10G mode

X-Ref Target - Figure 26

Figure 26: ZCU102 Board Controls
X20133-113017
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Finding Additional Documentation
Documentation Portal
The AMD Adaptive Computing Documentation Portal is an online tool that provides robust 
search and navigation for documentation using your web browser. To access the 
Documentation Portal, go to https://docs.amd.com.

Documentation Navigator
Documentation Navigator (DocNav) is an installed tool that provides access to AMD Adaptive 
Computing documents, videos, and support resources, which you can filter and search to find 
information. To open DocNav:

• From the AMD Vivado™ IDE, select Help > Documentation and Tutorials.
• On Windows, click the Start button and select Xilinx Design Tools > DocNav.
• At the Linux command prompt, enter docnav.
Note: For more information on DocNav, refer to the Documentation Navigator User Guide (UG968).
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Please Read: Important Legal Notices
The information presented in this document is for informational purposes only and may contain technical inaccuracies, omissions, and 
typographical errors. The information contained herein is subject to change and may be rendered inaccurate for many reasons, 
including but not limited to product and roadmap changes, component and motherboard version changes, new model and/or product 
releases, product differences between differing manufacturers, software changes, BIOS flashes, firmware upgrades, or the like. Any 
computer system has risks of security vulnerabilities that cannot be completely prevented or mitigated. AMD assumes no obligation to 
update or otherwise correct or revise this information. However, AMD reserves the right to revise this information and to make changes 
from time to time to the content hereof without obligation of AMD to notify any person of such revisions or changes. THIS 
INFORMATION IS PROVIDED “AS IS.” AMD MAKES NO REPRESENTATIONS OR WARRANTIES WITH RESPECT TO THE CONTENTS HEREOF 
AND ASSUMES NO RESPONSIBILITY FOR ANY INACCURACIES, ERRORS, OR OMISSIONS THAT MAY APPEAR IN THIS INFORMATION. 
AMD SPECIFICALLY DISCLAIMS ANY IMPLIED WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY, OR FITNESS FOR ANY 
PARTICULAR PURPOSE. IN NO EVENT WILL AMD BE LIABLE TO ANY PERSON FOR ANY RELIANCE, DIRECT, INDIRECT, SPECIAL, OR 
OTHER CONSEQUENTIAL DAMAGES ARISING FROM THE USE OF ANY INFORMATION CONTAINED HEREIN, EVEN IF AMD IS EXPRESSLY 
ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.
AUTOMOTIVE APPLICATIONS DISCLAIMER
AUTOMOTIVE PRODUCTS (IDENTIFIED AS “XA” IN THE PART NUMBER) ARE NOT WARRANTED FOR USE IN THE DEPLOYMENT OF 
AIRBAGS OR FOR USE IN APPLICATIONS THAT AFFECT CONTROL OF A VEHICLE (“SAFETY APPLICATION”) UNLESS THERE IS A SAFETY 
CONCEPT OR REDUNDANCY FEATURE CONSISTENT WITH THE ISO 26262 AUTOMOTIVE SAFETY STANDARD (“SAFETY DESIGN”). 
CUSTOMER SHALL, PRIOR TO USING OR DISTRIBUTING ANY SYSTEMS THAT INCORPORATE PRODUCTS, THOROUGHLY TEST SUCH 
SYSTEMS FOR SAFETY PURPOSES. USE OF PRODUCTS IN A SAFETY APPLICATION WITHOUT A SAFETY DESIGN IS FULLY AT THE RISK OF 
CUSTOMER, SUBJECT ONLY TO APPLICABLE LAWS AND REGULATIONS GOVERNING LIMITATIONS ON PRODUCT LIABILITY.
© Copyright 2018–2024 Advanced Micro Devices, Inc. AMD, the AMD Arrow logo, Kintex, UltraScale, UltraScale+, Vivado, and 
combinations thereof are trademarks of Advanced Micro Devices, Inc. AMBA, AMBA Designer, ARM, ARM1176JZ-S, CoreSight, Cortex, 
PrimeCell, and MPCore are trademarks of ARM in the EU and other countries. Other product names used in this publication are for 
identification purposes only and may be trademarks of their respective companies.

Send Feedback

https://www.amd.com/en/forms/feedback/document-feedback.html?docType=Application_Notes&docId=XAPP1326&Title=10G%20to%2040G%20Ethernet%20Dynamic%20Switching%20Using%20AMD%20High-Speed%20Serial%20I%2FO%20Solution&releaseVersion=1.0.1&docPage=33

	10G to 40G Ethernet Dynamic Switching Using AMD High-Speed Serial I/O Solution
	Summary
	Reference Design
	Hardware Architecture
	Clocking and Reset
	Datapath
	Wrapper Interface

	DRP Controller
	Ethernet Core Configuration
	10G/25G Ethernet Subsystem Configuration
	10G/25G Ethernet Subsystem MAC Options
	10G/25G Ethernet Subsystem Transceiver Selection and Configuration
	10G/25G Ethernet Subsystem Shared Logic
	40G/50G Ethernet Subsystem Configuration
	40G/50G Ethernet Subsystem MAC Options
	40G/50G Ethernet Subsystem Transceiver Selection and Configuration
	40G/50G Ethernet Subsystem Shared Logic

	Testbench Simulation
	Reference Design Files
	Project Creation
	Reference Design Maintenance
	Hardware Test
	Conclusion
	Finding Additional Documentation
	Documentation Portal
	Documentation Navigator

	References
	Revision History
	Please Read: Important Legal Notices



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /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 /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


