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AN4059 discusses the various clocking options that can be used in these applications when using the HOTLink Il

device. This application note focuses on HD-SDI applications at the 1.485 Gbps.

Introduction

The HOTLink [I™ family of physical layer (PHY) devices is
a point-to-point or point-to-multipoint communications
building block that provide serialization, deserialization,
selectable 8B/10B encoding/decoding and framing
functions. The family of devices are used in both SD
(Standard Definition) and HD (High Definition) SDI (Serial
Digital Interface) applications, that is, SMPTE 259M-CD
(270 and 360 Mbps), and SMPTE 292M (1.485 and
1.485/1.001 Gbps). This application note discusses the
various clocking options that can be used in these
applications when using the HOTLink Il device. The
application note focuses on HD-SDI applications at the
1.485 Gbps data rate, but can equally be applied in SD-
and HD-SDI 1.485/1.001 Gbps environments by simply
substituting the appropriate frequency for REFCLK, via a
clock oscillator or VCXO.

The application note first covers the transmit side clocking
options when using one channel of the Independent
Channel CYV15G0401DXB HOTLink Il device as an
example, followed by the receive side clocking options of
the same device. The same ideas may be applied to any
of the devices in the HOTLink Il family. Three transmit,
and two receive path options are available for HD-SDI
applications. Each clocking option may be applied in SD-
SDI, and HD-SDI 1.485/1.001 Gbps environments, by
simply substituting the appropriate frequency for REFCLK,
via the clock oscillator or VCXO. Figure 1 shows a block
diagram of a single-channel HD-SDI system using a
HOTLink Il device.
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Figure 1. HD-SDI Application Block Diagram
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Transmit Path Clocking Solutions

Three clocking solutions for using the HOTLink Il family of
devices in an HD-SDI application follow.

Transmit Path clocking when a local global
clock is present

In this application, the card uses a global system clock
oscillator at 74.25 MHz, which is used as the reference
clock (REFCLK) for the applicable channel of the HOTLink
Il device, as well as for the FPGA (or ASIC) logic. In this
case, the entire card operates from a single clock source
and so data transfer from the upstream device to the
HOTLink Il device is synchronous to the transmit path of
the HOTLink Il device.

HOTLink Il

CYV15G0401DXB
Channel A

Channel B
Channel C
Channel D

TXRATEX is used to select the clock multiplier for the
Transmit PLL. When TXRATE = 0, the transmit PLL
multiples the associated REFCLK+ input by 10 to generate
the serial bit-rate clock. When TXRATE = 0, the TXCLKO
output clocks are full-rate clocks and follow the frequency
and duty cycle of the associated REFCLK+ input. When
TXRATE = 1, the transmit PLL multiplies the associated
REFCLK# input by 20 to generate the serial bit-rate clock.
When TXRATE = 1, the TXCLKO output clocks are twice
the frequency rate of the REFCLK+ input.

TXCKSELXx selects the clock source used to write data
into the Transmit Input Register. When TXCKSEL = 1, the
associated input register for TXDx[7:0] and TXCTx[1:0] is
clocked by REFCLK. In this mode, the phase alignment
buffer in the transmit path is bypassed. When TXCKSEL =
0, the associated TXCLKXx is used to clock TXDx[7:0] and
TXCTX[1:0] into the input registers.

Therefore TXRATE = 1 and TXCKSEL = 0 for the example
illustrated in Figure 2.
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Figure 2. Transmit Path Clocking when a Local Global Clock is Present
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Transmit Path clocking using back clocking

With this option the reference clock (REFCLK) for the
HOTLink Il device is provided by a clean source such as a
crystal oscillator to ensure optimal jitter performance.
TXCLKO (a derivative of REFCLK) of the HOTLink I
device, which is synchronous to REFCLK is used to
provide the reference clock for the FPGA upstream,
thereby making the system synchronous.

TXRATE = 1 and TXCKSEL = 0 for the example shown in
Figure 3.

Transmit Path clocking when a source
synchronous clock is used

This clocking solution could be used for example in
switchers, where a video stream is switched from one port
to another. The recovered clock from the source data will
be used to provide the clock for the entire path, in order to
keep everything synchronous. In this case, the REFCLK
from the HOTLink Il will be supplied by the FPGA. This
clock will not be a low-jitter clean clock and as such will be
fed through a VCXO or PLL, that has an adjustable or
known skew (to ensure setup and hold time requirements
can be met). REFCLK clocking is used in this application,
so setup and hold times between REFCLK and TXDx[9:0]
will be an important factor.

Figure 3. Transmit Path Clocking Using Back Clocking
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The HOTLInk Il device requires a low-jitter reference clock
(REFCLK) source, as it is this REFCLK (and a derivative)
that is used to clock the entire transmit path. Therefore, in
order to maintain a low-jitter signal on the output it is
necessary to clean up the jitter from the FPGA clock
before supplying it to REFCLK.

The data bus switches at 148.5 Mbps in this application
and as such, the data will be clocked in to the upstream
device on both the rising and falling edges of REFCLK.
This is achieved with TXCKSEL = 1 and TXRATE = 1.

Figure 4. Transmit Path Clocking when a Source Synchronous Clock is Used
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Receive Path Clocking Solutions

Two clocking solutions for using the HOTLink Il family of
devices in an HD-SDI application follow.

Receive Path clocking using half rate
clocking on RXCLKx

In the receive path, everything upstream should be
synchronous to the recovered clock, and so RXCLKx will
provide the clock to the upstream devices. With half rate
clocking a 74.25 MHz, clock is provided to the upstream
device. The data, however, switches at 148.5 Mbps, and
therefore it is clocked into the upstream device using both
the rising and falling edges of RXCLKX, (mimicking a DDR
interface), or alternate bytes are clocked in using the rising
edges of RXCLKx+ and RXCLKx-. This allows customers
to use a slower speed clock in their upstream logic
provided by RXCLKXx.

When RXRATE = 1 and RXCKSEL = 0, the RXCLKx+
clock outputs are complementary clocks that follow the
recovered clock operating at half the character rate. Data
for the associated receive channels should be latched
alternately on the rising edge of RXCLKx+ and RXCLKx-.

Receive Path clocking using full rate clocking on RXCLKXx

This is similar to the previous clocking option, except that
full rate clocking is used, that is a 148.5 MHz clock is
supplied to the upstream logic with the data also switching
at 148.5 Mbps. One data character per clock period is
clocked out of the HOTLInk Il device to the upstream logic,
and depending on whether RXCLKx+ or RXCLKXx- is being
used (complementary clocks), a rising or falling edge
latching scheme can be accomplished.

When RXRATE = 0 and RXCKSEL = 0, the RXCLKx+
clock outputs are complementary clocks that follow the
recovered clock operating at the character rate. Data for
the associated receive channels should be latched on the
rising edge of RXCLKx+ or falling edge of RXCLKx—.
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Figure 5. Receive Path Clocking Using Half Rate Clocking on RXCLKXx
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Figure 6. Receive Path clocking using full rate clocking on RXCLKx
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Summary

This application note discusses the various clocking
solutions available to customers when designing SDI
interfaces. The solution used will depend on the clocking
architecture that is required. Three transmit and two
receive path options are discussed. It is to be used as a
guideline when designing with HOTLink Il devices in video
applications. Should you require assistance with a
particular design please, contact Cypress’ customer
support, which can be found at www.cypress.com.

References

Television -- 10-Bit 4:2:2 Component and 4fSC Composite
Digital Signals - Serial Digital Interface, ANSI/SMPTE
259M -1997, Society of Motion Picture and Television
Engineers, 1997.

Television -- 540 Mb/s Serial Digital Interface,
ANSI/SMPTE 344M - 2000, Society of Motion Picture and
Television Engineers, 1997.

Television -- Bit-Serial Digital Interface for High-Definition
Television Systems, ANSI/SMPTE 292M -1998, Society of
Motion Picture and Television Engineers, 1997.

Single-channel HOTLink II™ Transceiver - Datasheet,
38-02031, Cypress Semiconductor Corporation

Independent Clock Quad HOTLink II™ Transceiver -

Datasheet, 38-02065, Cypress Semiconductor
Corporation
WWW.Cypress.com Document No. 001-42078 Rev. *C 6


http://www.cypress.com/
http://www.cypress.com/

o CYPRESS

~a»” EMBEDDED IN TOMORROW™ Clocking Options When Using HOTLink [ITM Devices in HD-SDI Video Applications

Document History

Document Title: Clocking Options When Using HOTLink II™ Devices in HD-SDI Video Applications — AN4059
Document Number: 001-42078

Revision ECN Orig. of Submission Description of Change
Change Date

ki 1574444 FRE 10/11/2007 New application note.

*A 3396207 SAAC 10/05/2011 Updated template according to current CY standards.

Updated Abstract.

Changed part number CYV15G0403DXB to CYV15G0401DXB.
Replaced the following:

REFCLKx > REFCLK

REFCLKx+ > REFCLK+

REFCLKx > REFCLK-

TXRATEX > TXRATE

TXCLKOx = TXCLKO

TXCKSELx > TXCKSEL

RXRATEx > RXRATE

RXCKSELX > RXCKSEL

Removed reference to AN4052 from the references section.

*B 4546027 YLIU 10/20/2014 Sunset Review
Updated template

*C 5840648 RUPA 08/07/2017 Updated Cypress logo and Copyright information.

WWW.Cypress.com Document No. 001-42078 Rev. *C 7


http://www.cypress.com/

AR,

ws CYPRESS

- EMBEDDED IN TOMORROW™

Clocking Options When Using HOTLink IITM Devices in HD-SDI Video Applications

Worldwide Sales and Design Support

Cypress maintains a worldwide network of offices, solution centers, manufacturer’s representatives, and distributors. To find
the office closest to you, visit us at Cypress Locations.

Products

ARM® Cortex® Microcontrollers

Automotive

Clocks & Buffers
Interface

Internet of Things
Memory
Microcontrollers

PSoC

Power Management ICs
Touch Sensing

USB Controllers

Wireless Connectivity

cypress.com/arm
cypress.com/automotive
cypress.com/clocks
cypress.com/interface
cypress.com/iot
cypress.com/memory
cypress.com/mcu
cypress.com/psoc
cypress.com/pmic
cypress.com/touch
cypress.com/usb

cypress.com/wireless

PSoC® Solutions
PSoC 1| PSoC 3 | PSoC 4 | PSoC 5LP | PSoC 6

Cypress Developer Community

Forums | WICED IOT Forums | Projects | Videos | Blogs |
Training | Components

Technical Support

cypress.com/support

PSoC is a registered trademark and PSoC Creator is a trademark of Cypress Semiconductor Corp. All other trademarks or registered trademarks
referenced herein are the property of their respective owners.

A,

Cypress Semiconductor
198 Champion Court
San Jose, CA 95134-1709

ws CYPRESS

- EMBEDDED IN TOMORROW™

© Cypress Semiconductor Corporation, 2007-2017. This document is the property of Cypress Semiconductor Corporation and its subsidiaries,
including Spansion LLC (“Cypress”). This document, including any software or firmware included or referenced in this document (“Software”), is owned
by Cypress under the intellectual property laws and treaties of the United States and other countries worldwide. Cypress reserves all rights under such
laws and treaties and does not, except as specifically stated in this paragraph, grant any license under its patents, copyrights, trademarks, or other
intellectual property rights. If the Software is not accompanied by a license agreement and you do not otherwise have a written agreement with
Cypress governing the use of the Software, then Cypress hereby grants you a personal, non-exclusive, nontransferable license (without the right to
sublicense) (1) under its copyright rights in the Software (a) for Software provided in source code form, to modify and reproduce the Software solely for
use with Cypress hardware products, only internally within your organization, and (b) to distribute the Software in binary code form externally to end
users (either directly or indirectly through resellers and distributors), solely for use on Cypress hardware product units, and (2) under those claims of
Cypress’s patents that are infringed by the Software (as provided by Cypress, unmodified) to make, use, distribute, and import the Software solely for
use with Cypress hardware products. Any other use, reproduction, modification, translation, or compilation of the Software is prohibited.

TO THE EXTENT PERMITTED BY APPLICABLE LAW, CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD
TO THIS DOCUMENT OR ANY SOFTWARE OR ACCOMPANYING HARDWARE, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. To the extent permitted by applicable law, Cypress reserves the right to
make changes to this document without further notice. Cypress does not assume any liability arising out of the application or use of any product or
circuit described in this document. Any information provided in this document, including any sample design information or programming code, is
provided only for reference purposes. It is the responsibility of the user of this document to properly design, program, and test the functionality and
safety of any application made of this information and any resulting product. Cypress products are not designed, intended, or authorized for use as
critical components in systems designed or intended for the operation of weapons, weapons systems, nuclear installations, life-support devices or
systems, other medical devices or systems (including resuscitation equipment and surgical implants), pollution control or hazardous substances
management, or other uses where the failure of the device or system could cause personal injury, death, or property damage (“Unintended Uses”). A
critical component is any component of a device or system whose failure to perform can be reasonably expected to cause the failure of the device or
system, or to affect its safety or effectiveness. Cypress is not liable, in whole or in part, and you shall and hereby do release Cypress from any claim,
damage, or other liability arising from or related to all Unintended Uses of Cypress products. You shall indemnify and hold Cypress harmless from and
against all claims, costs, damages, and other liabilities, including claims for personal injury or death, arising from or related to any Unintended Uses of
Cypress products.

Cypress, the Cypress logo, Spansion, the Spansion logo, and combinations thereof, WICED, PSoC, CapSense, EZ-USB, F-RAM, and Traveo are
trademarks or registered trademarks of Cypress in the United States and other countries. For a more complete list of Cypress trademarks, visit
cypress.com. Other names and brands may be claimed as property of their respective owners.

WWW.Cypress.com Document No. 001-42078 Rev. *C 8


http://www.cypress.com/
http://www.cypress.com/?id=1062
http://www.cypress.com/products
http://www.cypress.com/products/32-bit-arm-cortex-mcus
http://www.cypress.com/applications/automotive-solutions
http://www.cypress.com/products/clocks-buffers
http://www.cypress.com/products/interface
http://www.cypress.com/internet-things-iot
http://www.cypress.com/products/memory-products
http://www.cypress.com/mcu
http://www.cypress.com/psoc/
http://www.cypress.com/products/power-management
http://www.cypress.com/products/touch-sensing
http://www.cypress.com/products/usb-controllers
http://www.cypress.com/products/wireless-connectivity
http://www.cypress.com/psoc
http://www.cypress.com/products/psoc-1
http://www.cypress.com/products/psoc-3
http://www.cypress.com/products/psoc-4
http://www.cypress.com/products/32-bit-arm-cortex-m3-psoc-5lp
http://cypress.com/psoc6
http://www.cypress.com/cdc
http://www.cypress.com/forum
https://community.cypress.com/welcome
http://www.cypress.com/projects
http://www.cypress.com/video-library
http://www.cypress.com/blog
http://www.cypress.com/training
http://www.cypress.com/cdc/community-components
http://www.cypress.com/support
http://www.cypress.com/support

