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Summary

Burst-mode clock data recovery (BCDR) is a term describing a deterministic clock and data
recovery (CDR) method that can obtain symbol lock in a very short time. Without
augmentation, digital CDR methods, based on a bang-bang phase detector like the native CDR
circuit used by GTH and GTY transceivers, exceed the required lock times required by passive
optical network (PON) applications.

This application note describes how to implement a BCDR quick-lock circuit to provide fast and
bounded lock times to augment the native CDR circuit used by GTH and GTY transceivers in
Virtex® UltraScale™, Kintex® UltraScale, Virtex UltraScale+™, and Kintex UltraScale+ devices.
The BCDR quick-lock circuit is appropriate for use with PONs using the NG-PON2 or the
10G-EPON standard.

You can download the reference design files for this application note from the Xilinx® website.
For detailed information about the design files, see Reference Design.
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XAPP1252 (v1.3) April 12, 2019

In a PON, the upstream transmission uses time division multiplexing and is shared among many
customers. In the upstream direction, the phase relationship between customers transmitting
back to the central office is random. This requires a CDR circuit that can acquire symbol lock
quickly and deterministically. To support PON applications, the GTH and GTY transceiver CDR
circuit can be augmented by implementing a BCDR quick-lock circuit.
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Introduction

NG-PON2 Network Overview

Figure 1 shows the NG-PON2 architecture during downstream transmission.
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The optical line terminal (OLT) transmits data using four wavelengths which are multiplexed into
a single optical stream. The aggregate downstream bandwidth is 39.8 Gb/s. The passive optical
splitter replicates the data stream to each optical network unit (ONU) connected to it. The
downstream data is continuous, and none of the ONU receivers are operating in burst mode.
Each ONU receives the same data, but only a fraction of that data, defined as a slot, can be
decoded by a specific ONU. Each ONU is equipped with a wavelength-tunable transmitter and
receiver. The transmitter can be tuned to any of the four upstream wavelengths and the receiver
can be tuned to any of the four downstream wavelengths.

Figure 2 shows the NG-PON2 architecture for upstream transmission.
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Each ONU recovers the clock embedded in received data and reuses it to clock upstream
transmission. The raw aggregate upstream speed is 39.8 Gb/s. Each ONU transmits data at the
same frequency. However, data from different ONUs arrive at the OLT at a phase that is
uncontrolled and varies significantly over time and changes in temperature. Because multiple
ONUs transmit using the same wavelength, each ONU must send data only during its permitted
time slot to avoid collisions. The time sharing for all ONUs is controlled by the OLT MAC layer.

When an ONU has permission to send data to the OLT, the BCDR circuit acquires its phase and
extracts the raw data in each burst. Each burst allocates adequate time for the BCDR circuit to:

« Acquire the sampled phase.

« Identify start-of-packet and end-of-packet transmissions to determine the packet
boundaries.

« Allow guard time for each ONU to power on and power off their laser source.

« Allow the automatic gain equalizer in the OLT to settle.

These time allocations affect the efficiency of the upstream transmission. Because the
downstream transmission is continuous, it is much more efficient than upstream transmission.
This architectural limitation fits well with the application because more bandwidth is generally
required in the downstream direction than in the upstream direction.

XAPP1252 (v1.3) April 12, 2019 3
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Figure 3 shows the data flow for both downstream and upstream transmissions.
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Figure 3: NG-PON2 Downstream and Upstream Transmissions
The upstream transmission shows a configuration of phases. Note that all upstream bursts have
a preamble, which is required only for upstream transmission. The preamble is a periodic
repetition of a 10-bit pattern. This pattern maximizes the statistical information in the preamble
to optimize the overall upstream efficiency. The length of the pattern is set by the OLT to a
value that allows a BCDR quick-lock circuit to acquire the burst phase.
XAPP1252 (v1.3) April 12, 2019 4
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10G-EPON Network Overview

The topology of a 10G-EPON network is similar to an NG-PON2 network. The upstream
transmission in a 10G-EPON network also uses time-division multiplexing.

Figure 4 shows the NG-PON2 architecture during downstream transmission.
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Figure 4: 10G-EPON Downstream Transmission Architecture

The OLT transmits a single optical stream at 10.3125 Gb/s to the passive splitter. While not
shown in Figure 4, an OLT can be implemented to simultaneously transmit both 10.3125 Gb/s
and 1.25 Gb/s in the downstream direction by using two separate wavelengths. The passive
optical splitter replicates the data stream to each ONU connected to it. The downstream data is
continuous, and none of the ONU receivers are operating in burst mode. Each ONU receives the
same data, but only a fraction of that data, defined as a slot, can be decoded by a specific ONU.

XAPP1252 (v1.3) April 12, 2019 5
www.Xilinx.com


https://www.xilinx.com

Introduction 8 XI I_I NX®

Figure 5 shows the 10G-EPON2 architecture for upstream transmission.
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Figure 5: 10G-EPON Upstream Transmission Architecture

Each ONU recovers the clock embedded in received data and reuses it to clock upstream
transmission. The raw aggregate upstream speed is 10.3125 Gb/s, assuming all ONUs are
transmitting at 10.3125 Gb/s. However, it is possible to also have ONUs transmitting at 1.25
Gb/s simultaneously with ONUs transmitting at 10.3125 Gb/s. Data from different ONUs arrive
at the OLT at a phase that is uncontrolled, and varies significantly over time and changes in
temperature. Because multiple ONUs can transmit using the same wavelength, each ONU must
send data only during its permitted time slot to avoid collisions. The time sharing for all ONUs
is controlled by the OLT MAC layer.

When an ONU has permission to send data to the OLT, the BCDR quick-lock circuit acquires its
phase and extracts the raw data in each burst. Each burst allocates adequate time for the BCDR
circuit to:

« Acquire the sampled phase.
« Identify the start-of-packet and end-of-packet to determine the packet boundaries.
« Allow guard time for each ONU to power on and power off their laser source.

« Allow the automatic gain equalizer in the OLT to settle.

These time allocations affect the efficiency of the upstream transmission. Because the
downstream transmission is continuous, it is much more efficient than upstream transmission.
This architectural limitation fits well with the application because more bandwidth is generally
required in the downstream direction than in the upstream direction.
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Figure 6 shows the data flow for both downstream and upstream transmissions. Note that all
upstream bursts have a preamble, which is required only for upstream transmission. The
preamble is a periodic repetition of a pattern.
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Figure 6: 10G-EPON Downstream and Upstream Transmissions

Circuit Description

The BCDR quick-lock circuit is a small circuit that is instantiated inside FPGA logic and
interfaced with a GTH or GTY transceiver. The circuit monitors the transceiver internal CDR
through the digital monitor port and ensures the native CDR within the GTH and GTY
transceiver has a quicker, bounded lock time.

Figure 7 shows the BCDR quick-lock circuit inputs and outputs.
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Table 1 describes the ports of the BCDR quick-lock circuit IP core.

Table 1: BCDR Quick-Lock Circuit IP Core Ports
Port Direction Clock Domain Description
dmonClk IN N/A DMON clock.
Start of burst. Must be asserted immediately after
valid preamble bits are known to be arriving at the
sop IN MAC Clock input of the GTH or GTY transceiver. Care must be
taken to ensure this port is never asserted prior to
valid preamble bits arriving at the transceiver.
cdrPiCode[6:0] IN DMON clock | RX phase code read from the digital monitor port.
drpClk IN N/A DRP clock.
drpRdy IN drpclk_i
drpWe ouT drpclk_i For GTH Transceivers, see the "DRP Ports of .
GTHE3/4_CHANNEL" table in UltraScale Architecture
drpEn ouT drpclk_i GTH Transceivers User Guide (UG576) [Ref 1].
drpDout IN drpclk_i For GTY Transceivers, see the "DRP Ports of
d : o droclk i GTYE3/4_CHANNEL" table in UltraScale Architecture
rpDin ut rpcik.l GTY Transceivers User Guide (UG578) [Ref 2].
drpAddr[8:0] ouT drpclk_i
Active-High reset for the BCDR quick lock circuit block.
reset IN Asvnc Reset is retimed locally to all internal clock domains.
y Hold the circuit in reset until the GTH or GTY
transceiver completes its reset procedure.
cdrOvrd ouT DMON clock | RX CDR override.
i Threshold for the difference in phase offset codes that
threshold[6:0] N DMON clock activates the CDR phase adjust.
waitTime[5:0] IN DMON clock Number of cycles that BCDR solution samples DMON
output.
stepSize[6:0] IN DMON clock | Phase code override offset.
enable IN DMON clock | Enables the BCDR quick-lock circuit.
debug[12:0] ouT DMON clock | Reserved.

Interfacing the BCDR Quick-Lock Circuit

To interface the BCDR quick lock-circuit:

1. Generate the GT Wizard IP Core Wrapper using the UltraScale FPGAs Transceivers wizard.
2. Instantiate the GT Wrapper and BCDR Quick-Lock Circuit into the PON design.
3. Apply proper Timing Constraints and Design Constraints to the design.

XAPP1252 (v1.3) April 12, 2019 8
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Generate the GT Wizard IP Core Wrapper

To generate the GT wizard IP core wrapper:

1. In the Vivado® design suite, open the project that contains the PON design.

2. Open the Vivado IP catalog and select the IP at FPGA Features and Design > 1/O
Interfaces > UltraScale FPGAs Transceivers Wizard.

3. Locate the wizard in the IP catalog and double-click to launch the wizard. The wizard
launches with the Basic tab open as shown in Figure 8.

4. Select Advanced to expand the advanced pane.

. Customize IP.
UltraScale FPGAs Transceivers Wizard (1.5)

i Documentation 45 Presets [ IP Location €3 Switch to Defaults
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Buffer [Bvpass (0) -]
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Figure 8:
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Basic Tab Setup
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1. In the Component Name field, Enter a name for your IP core wrapper.

2. Select, enter, or verify the values in the remaining fields shown in Figure 9.
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Figure 9: Basic Tab Parameters
i? IMPORTANT: As shown in Figure 9, both the user data width and the internal data width must be 32 bits
wide.
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Physical Resources Tab Setup

1. Select the Physical Resources tab as shown in Figure 10.

2. Select the transceiver that is associated with the BCDR quick-lock circuit.

I customize IP. 3%
UltraScale FPGAs Transceivers Wizard (1.5) §
[ Documentation €5 Presets [ IF Location €3 Switch to Defaults
IP Symba! Physical Resources Component Name | gtwizard_ultrascale_0
Basir  Physical Resources  Optional Features  Structural Options
Right-click on channels to enable and edit
= o Free-running and DRP clock frequency (MHz) 200 [2:125 - 200]
. Q TX Master channel FX Master channel Disable All Channels
Cuadi 071
Channel table (1/16 channels usec) 2
| W - |
AOTF Channel ‘ Enable ‘ TX REFCLK source (QPLLOY RX REFCLK source (QPLLO) ‘ FEXRECCLKOUT buffer ‘ éi
% Right column (116 channels used)
. 5 Quad XOYZ in SLR 0 (0/4 channels used)
AKOYD_clkd e @= Quad X0Y2 in SLR O (0/4 channels used)
&= Quad X0Y1 in 5LR O (04 channels used)
@ Quad XOYO in SLR O (1/4 channels used)
—GTHES _CHAMNKEL X0Y2 Bank: 2:
—CTHE3 _CHANKEL X0Y2Z O} Bank: 22
- GTHE3 _CHANNEL_XOY1 Bank: 2¢
OVO_clkL gy S GTHES _CHANKEL_XOYD [M CTREFCLED - | [MGTREFCLED -] [N -] Bank; 2:
[OTET)
[l | 3 ]|
TE
oKk |[ cancel
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Figure 10: Physical Resources Tab

ﬁ IMPORTANT: The free-running and DRP clock frequency field indicates a maximum frequency of 200 MHz
in the UltraScale/UltraScale+ FPGAs Transceivers wizard 1.5 as shown in Figure 10. The DRP interface on

the GTH and GTY transceivers can run at 250 MHz as specified in the Kintex UltraScale/UltraScale+ FPGAs

and Virtex UltraScale/UltraScale+ FPGAs data sheets. The current version of the UltraScale/UltraScale+

FPGAs Transceiver wizard 1.6 defaults this value to 250 MHz. The XDC constraint file can also be used to set

the free-running and DRP clock frequency to 250 MHz, which is required by the CDR quick-lock circuit. In

the project XDC constraint file, constrain the clock provided to the DRP interface 250 MHz.

XAPP1252 (v1.3) April 12, 2019
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Structural Options Tab Setup

1. Select the Structural Options tab.

2. Configure all helper blocks to be located within the core as shown in Figure

11.

i} Customize IP.
UltraScale FPGAs Transceivers Wizard (1.5)
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UCS76/UG578 Chapter 2 - CPLL Reset Ports
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UC576/UGS7E Chapter 2 - BX Initialization and Reset Poris
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UCS576/UGS7E Chapter 2 - Loopback Ports
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pane:
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The BCDR quick-lock circuit requires several transceiver ports to be brought out of the GT IP
core wrapper. In the Expose additional ports by functionality, for advanced feature usage

1. Locate and click RX Equalizer (DFE and LPM) Ports to expand the RX Equalizer Ports pane.

2. Select the checked ports shown Figure 12.

Pocu
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Ports.

4. Select the checked ports shown in Figure 13.

& XILINX.

3. Locate and click Dynamic Reconfiguration Ports to expand the Dynamic Reconfiguration

¥ customize IP.

UltraScale FPGAs Transceivers Wizard (1.5)

IP Symbol  Physical Eesources
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st _in B:D].

L

Compaonent Name \g(wizard,u\lrasca\e,o

Basic  Physical Resources  Optional Features  Structural Options
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UCS76/UGS7E Chapter 3 - TX Polarity Control Ports
UCs76/UGS7E Chapter 3 - TX Fabric Clock Output Control Forts
UC576/UG578 Chapter 3 - TX Phase Interpolator PRM Controller Ports
UCS576/UGS7E Chapter 3 - TX Configurable Driver Ports

HOSZENIGSTRE Chanter 2 - TX Rerpiver Detert Sunnnrt far POL Fynress Desinns Parts

Cancel ‘

<<

¥ =

XAPP1252 (v1.3) April 12, 2019

Figure 13: DRP Ports

www.Xilinx.com

X22346-022019

14


https://www.xilinx.com

Interfacing the BCDR Quick-Lock Circuit

&

5. Locate and click RX CDR Ports to expand the RX CDR Ports pane.

6. Select the ports shown in Figure 14.

XILINX.

iF

UltraScale FPGAs Transceivers Wizard (1.5)

omize IF.

“fﬂ Documentation &3 Presets [ IP Location £ Switch to Defaults
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7. Locate and click All Ports to expand the Digital Monitor Ports pane.

8. Type dmon in the search field to find relevant ports.

9. Select the checked ports shown in Figure 15.

iF

customizi

UltraScale FPGAs Transceivers Wizard (1.5)
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=

Figure 15: Wizard Structural Options Tab Showing Digital Monitor Ports

10. When finished, click OK.

X22348-022019

& XILINX.

The wizard generates the wrapper core, which includes the GTH or GTY transceiver instantiation
and the associated reset and clocking helper blocks.

XAPP1252 (v1.3) April 12, 2019
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& XILINX.
Instantiate the GT Wrapper and BCDR Quick-Lock Circuit

Each GTH or GTY transceiver used in a PON application requires an instance of the GT wizard IP
core wrapper and an instance of the BCDR quick-lock circuit. Connect the exposed ports on the
GT wizard IP core wrapper and make the connections with the BCDR quick-lock circuit as shown
in Figure 16 and Figure 17. While the BCDR quick-lock circuit is enabled, the DRP interface on

the GTH or GTY transceiver must only be allowed to communicate with the BCDR quick-lock

circuit.

Y Y Y Y YYYYYVYYYYYYY

250
MHz

GT Wizard IP Core Wrapper
Instance

rxdfetap15ovrden_in
rxdfetap14ovrden_in
rxdfetap13ovrden_in
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Figure 16:
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UltraScale BCDR
Quick-Lock Circuit Instance

cdrPiCode[6:0] debug[12:0]
cdrOvrd
dmonClk
drpRdy threshold[6:0]
drpWe waitTime[5:0]
drpEn stepSize[6:0]
drpDout

sop
drpDin
drpAddr reset
drpClk enable

—

(= 7'b0000110
(= G6'b000110

(= 7'b0010000

«—— From MAC
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GT Wizard IP Core
Wrapper Instance

& XILINX.

UltraScale+ BCDR
Quick-Lock Circuit Instance
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Figure 17:
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<—

-

Add the BCDR_QuickLock.dcp file to the project.

X18036-022819

UltraScale+ FPGA BCDR Quick-Lock Circuit and Core Wrapper

The design checkpoint (DCP) file provided with this application note provides the BCDR
quick-lock circuit as a precompiled file, BCDR_QuickLock.dcp. To add this file to the
project as a design source:

a. In the Flow Navigator pane, open Project Manager and select Add Sources.

XAPP1252 (v1.3) April 12, 2019

Flow Navigator

5

C 3
& =

4 Project Manager

@ Project Settings

o*’f Addl Sources

) Language Templates
ﬂ IP Catalog

X22349-022019

Figure 18: Add Sources

www.Xilinx.com

18


https://www.xilinx.com

Interfacing the BCDR Quick-Lock Circuit { XI LI NX
A ®

b. Select Add or create design sources.

| ' Add Sources

Add Sources

This guicles you through the process of acding and creating sources for your project

O Add ar create constraints

@ Add or create design sources

() Add or create simulation sources
O Add or create DSP sources
() Add existing block design sources

O Add existing IP

VIVADO'

To continue, click Mext

| Back |‘ Mext > j\ \\;f’tm*;

X22350-022019

Figure 19: Add BCDR_QuickLock.dcp to Design Sources

Figure 20 shows the BCDR_QuickLock.dcp file added to the design sources hierarchy
in the project.

M
><

Sources — O
AT et R
o Design Sources (1)
@—@gtop itop ) (1)
|—|-J}_a u_bcdr_guicklock - BCDE_QuickLock, (BCDR_QuickLuck.dcp)|
= Constraints

= Simulation Sources (1)
== sirn_L (1

Hierarchy Libraries Cormpile Order
&b Sources | Templates

X22351-022019

Figure 20: BCDR_QuickLock.dcp Added to Design Sources
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2. Add the BCDR_QuickLock.v file to the project.

ﬁ IMPORTANT: Simulating the BCDR behavior with the BCDR quick-lock circuit and a GTH or GTY transceiver
is not possible. The secure IP simulation models for GTH and GTY transceivers do not model the required
digital monitor behavior for the BCDR quick-lock circuit to function properly. For this reason, an empty
module, BCDR_QuickLock.v, is provided for simulation purposes only. DO NOT USE the
BCDR_QuickLock. v file that is included with this application note in a design intended to be used in the
actual device.

The design file provided with this application note provides the BCDR quick-lock circuit as
an empty simulation file, BCDR_QuickLock.v. To add this file to the project as a simulation
source:

a. In the Flow Navigator pane, open Project Manager and select Add Sources.

Flow Nasigator «
=1 e
A=

4 Project Manager
1% Project Settings
{H Language Templates
1F IF Catalog
.\_‘\\ »

X22352-022019

Figure 21: Add Sources

b. Select Add or create simulation sources.

| ‘L Add Sources

Add Sources

This guides you through the process of adding and creating sources for your project

© Add or create constraints

() Add or create design sources

(@ Add or create simulation sources

O Add or create DSP sources
(0 Add existing block design sources

O Add existing IP

VIVADO'

Ta continue, click Mext

Next > F Cancel
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Figure 22: Add BCDR_QuickLock.v file to Simulation Sources
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Figure 23 shows the BCDR_QuickLock. v file added to the simulation sources hierarchy
in the project.

[
4

Sources — O

A [Z]ig | | B
— Design Sources (1)
@@ top (100 (1)
L u_bcdr_guicklock - BCDR_Quicklock (BCOR_Quicklock. dog)
jCanstraints
= Simulation Sources (1)
&= sim_1 (1)
$-@atop (1opd (1)
|—|--1f_é- u_becdr_guicklock - BCDE_QuicklLock {ECDR_QuicKank.mﬂ

Hierarchy Libraries Compile Crder

£ Sources | % Templates

X22354-022019

Figure 23: BCDR_QuickLook.v File Added to Simulation Sources

Design Constraints

Several design constraints must be considered for this design and added to the Xilinx design
constraints (XDCQ) file.

GTH and GTY Transceiver Attributes

To enable the digital monitor and configure the CDR for UltraScale FPGA GTH and GTY
transceivers, use set_property commands in the project XDC file to override the attributes
listed in Table 2 and Table 3.

Table 2: UltraScale FPGA GTH Transceiver Attribute Settings to be Overridden by XDC Constraints

GTH Transceiver Attribute Value
ADAPT_CFG1 16'b0001000000000000
DMONITOR_CFG1 8'b00000001
RXCDR_CFGO 16'b0010000000000000

16'b0000010101000110 (10G-EPON preamble)

RXCDR_CFG2

16'b0000010101010110 (NG-PON2 preamble)

XAPP1252 (v1.3) April 12, 2019 21
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Table 3: UltraScale FPGA GTY Transceiver Attribute Settings to be Overridden by XDC Constraints

GTY Transceiver Attribute Value
ADAPT_CFGT 16'b1000000000011110
DMONITOR_CFG1 8'b00000001
RXCDR_CFGO 16'b0000100000000001
RXCDR_CFG1 16'b0100101000000000
RXCDR_CFG2 16'b0000000111011001
RXCDR_CFG4 16'b0001000000001010
RXDFE_GC_CFG2 16'b0000000000010000

To enable the digital monitor and configure the CDR for UltraScale+ FPGA GTH and GTY
transceivers, use set_property commands in the project XDC file to override the attributes

listed in Table 4 and Table 5.

Table 4: UltraScale+ FPGA GTH Transceiver Attribute Settings to be Overridden by XDC

Constraints

GTH Transceiver Attribute

Value

ADAPT_CFG1 16'b1101100000000010
DMONITOR_CFG1 8'b00000001

RXCDR_CFGO 16'b0000010000100110
RXCDR_CFG2 16'b0000000011000101
RXCDR_CFG5 16'b0011010001111011

Table 5: UltraScale+ FPGA GTY Transceiver Attribute Settings to be Overridden by XDC Constraints

GTY Transceiver Attribute

Value

ADAPT_CFGT1 16'b1101100000000010
DMONITOR_CFG1 8'b00000001

RXCDR_CFGO 16'b0000010000100110
RXCDR_CFG2 16'h0000000101010101
RXCDR_CFG5 16'b0011010001111011
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An example set_property command is shown here. The specific hierarchical path is an
example only:

set_property ADAPT CFG1l 16'b1000000000011110 [get_cells -hierarchical -filter
{NAME =~ *gen_channel_container [0].*gen_gthe3_channel_inst[0] .GTHE3_CHANNEL_ PRIM INST}
1

Location Constraints

For UltraScale FPGAs, use the set_property LOC to constrain the BUFG used to buffer the
digital monitor clock to a BUFG that is located nearest the transceiver.

An example location constraint is shown here. The specific BUFG location and instance name
are examples only:

set_property LOC BUFGCE_X1Y50 [get_cells chO_dmon_bufg]

For UltraScale+ FPGAs, the tool automatically picks the location of the BUFG_GT used to buffer
the digital monitor clock to the same clock region as the transceiver. There is no need to
manually constrain the BUFG_GT.

Timing Constraints
Timing constraints must be applied to the clocks listed in Table 6.

An example timing constraint for the digital monitor clock is shown here. The specific clock
name, period value and BUFG instance name are examples only:

create_clock -name CHO_DMONCLK -period 3.103 [get_pins chO_dmon bufg/O]

Table 6: Required Clock Timing Constraints

Clock Required Timing Constraint

Digital Monitor clock Line rate/GT internal data width

GT reference clock Reference clock frequency
DRP clock 250 MHz
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Reference Design

Download the reference design files for this application note from the Xilinx website.

Table 7 shows the reference design matrix.

Table 7: Reference Design Matrix

Parameter Description
General
Developer name Xilinx
Target devices Kintex UltraScale, Kintex UltraScale+, Virtex UltraScale, and
Virtex UltraScale+ FPGAs
Source code provided Yes
Source code format DCP, Verilog
Simulation

Functional simulation performed

Timing simulation performed

Test bench provided for functional and

timing simulations Not applicable; simulation is not supported

Test bench format

Simulator software and version

SPICE/IBIS simulations

Implementation

Synthesis software tools and version For UltraScale FPGA, Vivado Design Suite 2015.1
For UltraScale+ FPGA, Vivado Design Suite 2016.1

Implementation software tools and version For UltraScale FPGA, Vivado Design Suite 2015.1
For UltraScale+ FPGA, Vivado Design Suite 2016.1

Static timing analysis performed Yes
Timing passed with Vivado design suite implementation

Hardware Verification

Hardware verified Yes
Hardware platform used for verification For UltraScale FPGA, KCU1250 and KCU1283
characterization boards

For UltraScale+ FPGA, ZC1251 and UC1262 characterization
boards
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References

Conclusion

& XILINX.

This application note described how to enhance the performance of the CDR circuit used by the
GTH and GTY transceivers in UltraScale devices. A BCDR quick-start circuit was implemented for
use in NG-PON2 and 10G-EPON passive optical network applications where fast and bounded

lock times are required.
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Automotive Applications Disclaimer
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