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ABSTRACT

The DS40MB200 is a new signal conditioning mux/buffer in TI’s high-speed product portfolio. It enables
redundancy and acts as a repeater in high-speed backplanes and cables. It features programmable pre-
emphasis and fixed input equalization, enabling error free data links to 4 Gbps. It can also be used as a
signal conditioning driver to provide equalization to FR4 board traces as well as cables, shielding host
ASIC, FPGA or SerDes from dealing with the impairments of the transmission medium.
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1 Introduction

In a communication system, redundancy is an important feature to maintain reliable operation and prevent
down time caused by unexpected failures. Implementing redundancy in large scale ASIC or SerDes
components significantly increases the pin-count of the component packages and, very often, carries the
penalty of performance degradation. The DS40MB200 mux/buffer, a new addition to Texas Instruments
high-speed product portfolio, is designed to enable redundancy in data links to 4 Gbps. The DS40MB200
has built-in signal conditioning features to enable error-free data transmission over FR4 backplanes or
high-speed cables.

All trademarks are the property of their respective owners.
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2 Redundancy

The DS40MB200 is a dual bi-directional multiplexor and repeater available in a small leadless LLP-48
package. Each port of the DS40MB200 consists of a transmit signal path through a 1:2 repeater, sending
data to two redundancy cards. The receive path consists of a 2:1 multiplexor that selects the
communication link between the host card and one of the two redundancy cards. Figure 1 shows the block
diagram of the DS40MB200 illustrating its functions.

Figure 1. Functional Block Diagram of the DS40MB200

System designers can choose to place the DS40MB200 on an active or passive backplane to support
redundancy. Figure 2 illustrates the use of the DS40MB200 in an active backplane. With the signal
conditioning features built into the DS40MB200, this arrangement allows system designers to extend the
span of the backplane traces. Many system designers implement redundancy on the host card. Figure 3
illustrates the use of the DS40MB200 in a passive backplane.
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Figure 2. DS40MB200 in an Active Backplane
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Figure 3. DS40MB200 in a Passive Backplane

3 Signal Conditioning

In implementing the redundancy function in either a passive or an active backplane, the DS40MB200
mux/buffer is designed to interface with the transmission medium directly. Each signal path of the
DS40MB200 is designed with signal conditioning features that equalize transmission loss and reduce jitter
caused by the transmission medium.

Each output driver of the DS40MB200 has pre-emphasis to compensate the transmission loss disparity of
the transmission medium that it is driving. Whenever there is a transition of logic state, the driver sends
the first data bit with its full amplitude. Because of lower transmission loss from the transmission medium,
the driver sends the subsequent data bits of the same logic state with reduced amplitude. Effectively, the
driver conditions the output signal amplitude such that the lower and higher frequency pulses reach
approximately the same amplitude at the receiving end of the transmission medium. Figure 4 illustrates
the pre-emphasis waveforms before and after a lossy transmission line.

Pre-emphasis minimizes the deterministic jitter caused by amplitude disparity of the transmission line. The
DS40MB200 provides four steps of pre-emphasis ranging from 0, 3, 6 and 9 dB to handle different amount
of transmission losses. These four pre-emphasis steps are user-selectable through two logic control pins.
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Figure 4. Pre-Emphasis Waveforms Before and After a Lossy Transmission Line

Each input stage of the DS40MB200 has a fixed equalizer followed by a limiting amplifier and driver. The
input equalizer provides a boost to higher frequency signals that are attenuated by the transmission loss
of the input board trace. The fixed equalizer is designed to equalize about 5 dB of transmission loss
disparity from the input transmission line at 4 Gbps. The input equalizer is capable of providing jitter
reduction of about 30 ps caused by a 5 dB transmission loss.

The input equalizer provides secondary equalization to clean up the deterministic jitter caused by the input
transmission line. The driver re-shapes and re-transmits the bit stream with pre-emphasis, compensating
for loss caused by the transmission medium. With the DS40MB200 on both ends of the transmission
medium, system designers can handle up to 14 dB of transmission loss and enable error free data
transmission to 4 Gbps.

4 DS40MB200 as a Driver-Side Equalizer

In addition to its redundancy function, the DS40MB200 can be used as an external equalizer, shielding the
host ASIC or FPGA from the job of handling the transmission impairments from the interconnecting
transmission medium. The DS40MB200 supports a high output amplitude of 1200 mVP-P with fast edge
rates of about 80 ps. Using an external equalizer, such as the DS40MB200, provides system designers
the option of using a lower cost ASIC or FPGA, and distributes signal conditioning devices at critical
locations to improve signal integrity. Figure 5 illustrates the use of DS40MB200 with an ASIC/FPGA.
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Figure 5. DS40MB200 as an Equalizer Used With ASIC/SerDes

5 DS40MB200 as a Cable Equalizer

The DS40MB200 provides equalization for transmission media such as FR4 board traces, backplanes, or
cables. With programmable pre-emphasis, it can handle transmission losses from different cable lengths
by setting the proper pre-emphasis steps of 0, 3, 6 or 9 dB through control pins. Figure 6 depicts the use
of DS40MB200 as a cable equalizer. Figure 7, Figure 8, and Figure 9 show data eye patterns with the
DS40MB200 driving a CAT7 cable.

Figure 6. DS40MB200 as a Cable Equalizer

Figure 7. Data Eye Pattern After a 10-Meter CAT7 Cable at 1.25 Gbps
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Figure 8. Data Eye Pattern After a 10-Meter CAT7 Cable at 2.5 Gbps

Figure 9. Data Eye Pattern After a 5-Meter CAT7 Cable at 4 Gbps

6 References
• Dual 4.0 Gbps 2:1/1:2 CML Mux/Buffer With Transmit Pre-Emphasis and Receive Equalization

(SNLS144)

• AN-1389 Setting Pre-Emphasis Level for DS40MB200 Dual 4Gb/s Mux/Buffer (SNLA073)

7SNLA075A–October 2005–Revised April 2013 AN-1399 Enabling Redundancy in Multi-Gigabit Links With DS40MB200
Mux/BufferSubmit Documentation Feedback

Copyright © 2005–2013, Texas Instruments Incorporated

http://www.ti.com
http://www.ti.com/lit/pdf/SNLS144
http://www.ti.com/lit/pdf/SNLA073
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SNLA075A


IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESD48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI’s terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI’s terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent TI deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

TI assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from TI under the patents or other intellectual property of TI.

Reproduction of significant portions of TI information in TI data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. TI is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
TI is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify TI and its representatives against any damages arising out of the use
of any TI components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI’s goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class III (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those TI components which TI has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, TI will not be responsible for any failure to meet ISO/TS16949.
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