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Robust Design of Adaptive Equalizers

Although equalizers promise to improve the signal- to-noise energy ratio, zero forcing equalizers are derived
ina i setting izing intersymbol interference, while minimum mean square error (MMSE)

equalizer solutions are derived in a stochastic context based on quadratic Wiener cost functions. In this paper, we
show that it is possible—and in our opinion even simpler—to derive the classical results in a purely deterministic
sctup, interpreting both equalizer types as least squares solutions. This, in turn, allows the introduction of a simple
linear reference model for equalizers, which supports the exact derivation of a family of iterative and recursive

i with robust ior. The k applies equally to multiuser transmissions and multiple-input
multiple-output (MIMO) channels. A major contribution is that due to the reference approach the adaptive equalizer
problem can equivalently be treated as an adaptive system identification probiem for which very precise statements
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Lambert. 5. M. ; Sch. of Electr. & Electron. Eng., Newcastle Univ., Newcastle upon Tyne, UK : Pickert. V. : Atkinson. D.J. ; Huaxia Zhan
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J, Download MULTIPHYSICS
Citations
= Over the last decade various high-capacitance devices have become available in the market such as SIMULATION
B Emai supercapacitors, ultracapacitors, and recently, Li-ion capacitors. The cell voltage limit of each of these

technelogies is a small percentage of the system-level voltage so they must, therefore, be connected in
series to aftain a high voltage. During charging and discharging, manufacturing tolerances between the

cells result in voltage mismatch across the stack. Mismatched voltages are an inefficient use of the
energy storage medium and can lead to dangerous failures in the cells if voltages exceed safety limits.
Transformer-based voltage equalization techniques are the preferred circuit topologies in applications
with low system voltage due fo simplicity of control and low number of switches. The drawback of these
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Transformer-Based Equalization Circuit Applied to n-
Number of High Capacitance Cells

Qver the last decade various high-capacitance devices have become available in the
market such as supercapacitors, ultracapacitors, and recently, Li-ion capacitors. The cell
voltage limit of each of these technologies is a small percentage of the system-level
voltage so they must, therefore, be connected in series to attain a high voltage. During
charging and discharging, manufacturing tolerances between the cells result in voltage
mismatch across the stack. Mismatched voltages are an inefficient use of the energy
storage medium and can lead to dangerous failures in the cells if voltages exceed safety
limits. Transformer-based voltage equalization techniques are the preferred circuit
topologies in applications with low system voltage due to simplicity of control and low
number of switches. The drawback of these circuits is the number of isolated windings that
are required on a single core. This paper describes for the first time a solution to that
problem by using a classical two windings transformer that in principal can be applied to
any number of capacitors. This paper describes the operation of the circuit. shows
simulation results and practical results based on a prototype with five cells.
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