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ABSTRACT

The TLK110 Ethernet PHY has a special mode that allows for power reduction when the PHY is used in
an Ethernet system with cables shorter than the IEEE 802.3-specified, 100 m. This mode allows the
flexibility of reducing system power when the device isn't needed to drive the IEEE 802.3 100-m cable
length or the extended 150-m, error-free cable reach of the TLK110.
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1 Application Description and Measurement

Through the use of the programmable Power Back Off (PBO) levels of the TLK110, significant power
consumption is saved by transmitting with a lower amplitude TX signal. Application testing of this mode
was done using a Device Under Test (DUT) and Link Partner (LP). The combination used was the TLK110
(DUT) and the TLK110 (LP) and also a reference point with a TLK110 (DUT) and DP83848 (LP) while
monitoring for O bit error rate (BER) to find the maximum cable reach at each PBO level. Testing was
done using the TLK110 Evaluation Module (TLK110CUSEVM).

The following table allows the use of the PBO settings according to the system network characteristics
needed and the recommended TX PBO level. Each PBO level is mapped to a maximum reachable (0
BER) cable length.

Device Under Test Link Partner Maximum éln?)ble Length TLKl:gffPI?(\eA\I/irl Back Powi:n?/\:;\;/ings
TLK110 TLK110 150 N/A N/A
TLK110 TLK110 5 Level 1 50
TLK110 TLK110 80 Level 2 39
TLK110 TLK110 100 Level 3 26
TLK110 TLK110 140 Level 4 12
TLK110 DP83848 70 Level 2 39

All values above were measured under a single voltage supply setup of 3.3 V.
Use the PBO mode in the PHY with register OXAE, bits 8:6. The following bits map to the PBO levels:

Register OXAE bits 8:6 Power Back Off Level
000 Normal Operation
001 Level 1
010 Level 2
011 Level 3
1Ixx Level 4
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2 Application Hints and Comments

« If PBO is used, it is recommended that both link partners are TLK110 PHYs using PBO. In this case,
the power saving doubles since both link partners can be configured using PBO.

* The link with PHYs from most other vendors performs correctly when using the PBO mode in the
TLK110. The maximum cable reach under these different pairing combinations may deviate from the
measured results in this application report.

» The link may not be established with PHYs from some vendors when using PBO setting at level 1. Use
other PBO settings to establish the link with these PHY's while addressing which PBO level is used for
an appropriate system-level maximum cable length with that PBO level and LP PHY combination.

3 Summary

Significant system and PHY power reduction is achieved with the PBO mode of the TLK110 PHY. The
impact is doubled when using a TLK110 linked to another TLK110, since both can use this mode. It is
possible to save system-level power when a TLK110 is linked to another PHY as well, but the power
savings are only in the single TLK110.
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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 JESD46C and to discontinue any product or service per JESD48B. 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.

Tl 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 Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl 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.

Tl 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 Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl 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 Tl 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.
Tl 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 Tl 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 Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl 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 Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl 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.

Tl has specifically designated certain components which meet ISO/TS16949 requirements, mainly for automotive use. Components which
have not been so designated are neither designed nor intended for automotive use; and Tl will not be responsible for any failure of such
components to meet such requirements.
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