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Application note

Start time of the RHFLVDS32A receiver

Introduction

Jean-Louis Bernet

This application note describes the delay it is necessary to wait before data become available at the
receiver output of the RHFLVDS32A. To explain this example, Figure 1 shows a full data link
transmission schematic where the RHFLVDS31A and RHFLVDS32A devices are implemented in cold

spare mode.

Figure 1: Cold spare, full data link implementation
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Most of the TL lengths are balanced, both for the RHFLVDS31A_2 and RHFLVDS32A_2 data

link (TL2 and TL3) and the measurement utilities (TL4, TL5, and TL6).
2. The length of TL6 simulates a replica of the global delay introduced by the setup (TL4 length

compensation).

3. SRCl1 is a continuous high speed data source.
4. SRC2 performs the enable control of the RHFLVDS32A 2 and RHFLVDS32A 1 receivers.
5. Only \G should be considered as the active control line of the RHFLVDS32A 1.
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Data transmission description AN4441

1 Data transmission description

The rad-hard, quad RHFLVDS31A driver and RHFLVDS32A receiver of
STMicroelectronics are designed to be used in cold spare mode. This means that a spare
operating unit can be connected in parallel to a main operating unit for all pins except Vcc.
The Vcc power input of each cold spare unit is tied to ground. In this case, the cold spare
feature guarantees that no change in performance occurs compared to the situation when
only a single operating unit is used. In Figure 1, the spare operating units are
RHFLVDS31A 2 and RHFLVDS32A 2 and the main operating units are RHFLVDS31A 1
and RHFLVDS32A_1.

The suggested data transmission example uses only one of the four cells of each driver
and receiver device. The cold spare units RHFLVDS31A 2 and RHFLVDS32A 2 are
connected through transmission lines TL2 and TL3. These lines carry the differential data
to a target destination of 100 Q. The data comprise a PRBS9 signal running at 200 MHz.

By switching the enable control at a convenient rate on the receiver side of Figure 1, it is
possible to obtain a full screening of the output behavior (single-ended CMOS). To achieve
this, a 100 ns square signal is applied on the \G input pin of the two receivers
(RHFLVDS32A 2 and RHFLVDS32A 1).

The receiver output is prepared for a high impedance state when it is disabled. Output
matching is performed thanks to a simple voltage divider which uses a 50 Q oscilloscope
input load. Correct coaxial lengths are included in the measurement chain, to control for
delay compensations (i.e. the sum of track delays in the order of 800 ps on the board being
used). This implementation is necessary to synchronize the divided output (Vo trace), as
well as to display correct timings.

Figure 2 shows:

e \G (upper trace): a perfect replica of the applied enable control of the receivers
(RHFLVDS32A 2 and RHFLVDS32A 1).

e Vo (lower trace): a fraction of the output signal, recorded using infinite persistence
mode of the oscilloscope to display the PRBS9 data better.

Figure 2: Start time of the RHFLVDS32A_2 and RHFLVDS32A_1 receivers
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1. The hatched vertical bars show AT = 3.5 ns.
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Analysis of the output data demonstrates that after the receivers have been enabled, there
is an intrinsic dead time or "delay" before data acquisition begins. This feature, which is
called the "start time of the RHFLVDS32A", is typically 3.5 ns. It is mandatory to take this

3.5 ns delay into account before data acquisition whether cold spare implementation has
been used or not.
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Please Read Carefully

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries
("ST") reserve the right to make changes, corrections, modifications or improvements, to this document, and the products and
services described herein at any time, without notice.

All ST products are sold pursuant to ST's terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST
assumes no liability whatsoever relating to the choice, selection or use of the ST products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If
any part of this document refers to any third party products or services it shall not be deemed a license grant by ST for the use
of such third party products or services, or any intellectual property contained therein or considered as a warranty covering the
use in any manner whatsoever of such third party products or services or any intellectual property contained therein.

UNLESS OTHERWISE SET FORTH IN ST'S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR
IMPLIED WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT
LIMITATION IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE (AND THEIR
EQUIVALENTS UNDER THE LAWS OF ANY JURISDICTION), OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR
OTHER INTELLECTUAL PROPERTY RIGHT.

ST PRODUCTS ARE NOT DESIGNED OR AUTHORIZED FOR USE IN: (A) SAFETY CRITICAL APPLICATIONS SUCH AS
LIFE SUPPORTING, ACTIVE IMPLANTED DEVICES OR SYSTEMS WITH PRODUCT FUNCTIONAL SAFETY
REQUIREMENTS; (B) AERONAUTIC APPLICATIONS; (C) AUTOMOTIVE APPLICATIONS OR ENVIRONMENTS, AND/OR
(D) AEROSPACE APPLICATIONS OR ENVIRONMENTS. WHERE ST PRODUCTS ARE NOT DESIGNED FOR SUCH USE,
THE PURCHASER SHALL USE PRODUCTS AT PURCHASER'’S SOLE RISK, EVEN IF ST HAS BEEN INFORMED IN
WRITING OF SUCH USAGE, UNLESS A PRODUCT IS EXPRESSLY DESIGNATED BY ST AS BEING INTENDED FOR
"AUTOMOTIVE, AUTOMOTIVE SAFETY OR MEDICAL" INDUSTRY DOMAINS ACCORDING TO ST PRODUCT DESIGN
SPECIFICATIONS. PRODUCTS FORMALLY ESCC, QML OR JAN QUALIFIED ARE DEEMED SUITABLE FOR USE IN
AEROSPACE BY THE CORRESPONDING GOVERNMENTAL AGENCY.

Resale of ST products with provisions different from the statements and/or technical features set forth in this document shall
immediately void any warranty granted by ST for the ST product or service described herein and shall not create or extend in
any manner whatsoever, any liability of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.
Information in this document supersedes and replaces all information previously supplied.
The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners.
© 2014 STMicroelectronics - All rights reserved
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