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AR7 PERFORMANCE ENHANCEMENTS

The AR7 platform features Dynamic Adaptive Equalization (DAE) technology,
an integrated set of performance-optimizing enhancements fundamental to
the chips’ advanced architecture. DAE allows the AR7 to compensate for the
predominant impairments that plague DSL local loops in a fluid, adaptive
manner. This technical brief highlights the following components of DAE:

> Programmable Tx and Rx filters

> Switchable hybrid

> Echo cancellation

> Configurable equalization structures

These DAE physical layer enhancements, when applied to the AR7 platform,
result in significant improvements to rate and reach performance, as well as
interoperability, for manufacturers, service providers and end users. Service
providers who have deployed AR7-based CPE modems have experienced
extended carrier service area (CSA) coverage.
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Every CPE modem encounters different channel and system environments, so each one requires unique filter settings to
attain optimum performance. These adaptive settings are essential in dealing with varying channel conditions, as well as
the different DSLAM requirements for the transmit and receive channels. Texas Instruments’ AR7 platform features
programmable coefficients for digital pre-compensation, band-split and power spectral density (PSD) shaping filters, as well
as multiple corner frequencies for analog filters—resulting in ideal system interoperability and greatly enhanced data rates.
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characteristics of the region in which the unit will be
deployed. Upon equipment initialization, AR7 determines
which hybrid is the best choice for the present loop
environment. Unlike single fixed hybrids, which ultimately
sacrifice data rate and loop plant coverage, the switchable
hybrid solution offers an adaptive flexibility that greatly
enhances the AR7’s performance (see Figure 5).
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Typically, no single equalization structure offers optimum performance for all possible channel conditions encountered in real
DSL environments. AR7’s configurable architecture offers clean implementation and high system utilization for four different
structures using the same basic time domain equalizer (TEQ) and fast Fourier transform (FFT) components, but with the addition
of simple delays, downsampling and routing. The four possible equalization structures are:

> single-path > dual-path > oversampled > double-rate

Use of these structures improves the equalization performance, enabling further fine-tuning using DSP algorithims.

ADSL systems use a cyclic prefix (CP) to minimize the effects of ISI. If the impulse response of the effective channel (including
transmit and receive filters) is shorter than the cyclic prefix, no ISl occurs. However, this is not the case in most practical
systems. Therefore, a TEQ is used to shorten the effective channel length.
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Dynamic Adaptive Equalization is a trademark of Texas Instruments.
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