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Abstract

The paper considers the design principles of high-performance analog-to-digital systems based on redundant
digital-to-analog converters (DACs). The main approaches to improving the speed, accuracy, and noise immunity of
analog-to-digital conversion systems are analyzed. The use of redundant DACs allows reducing the influence of
component mismatches, improving linearity, and ensuring more stable system operation. The architectural features
and advantages of such systems in modern electronic devices are discussed.
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AHoTauis

Y pobomi pozensoaromecs npunyunu nodyooeu GUCOKONPOOYKMUGHUX AHAO20-YUDPOBUX cUCmeM HA OCHOSI
HaoOIumKosux yugpo-ananoeosux nepemeoprosadie (L{AII). Ilpoananizosano 0cHo6HI niOXo0u 00 NIOBUUYEHHS
weUOK0Oii, mouHocmi ma 3a8a00CMIUKOCII AHANO20-YUPPOBUX nepemeopiosayis. Bukopucmanus nadruwkosux
LJAII 0036015€ 3MeHWUMU 6NIUE NOXUOOK KOMNOHEHMIS, RIOSUWUMU JIHIHICMb ma 3a0e3neyumu Oiibu CmabiibHy
pobomy cucmemu. Onucano OCHOBHI apXimeKmypHi 0coOaUBOCmMi ma nepesazu BUKOPUCIAHHS MAKUX CUCTHEM Y
CYYaCHIll eleKmpOHIYI.

KirouoBi cioBa: aHanmoro-muQpoBi CHCTEMH, aHaJOro-nuudpoBe IepeTBopeHHs, Hammmmkosni [IAII,
BHCOKOITPO/IyKTHBHI IIEpEeTBOPIOBayi, 00poOKa CUrHaIIB, €JIEKTPOHHI CHCTEMH.

Introduction

Modern digital systems widely rely on analog-to-digital converters (ADCs) to process signals from real-
world sources. Applications such as telecommunications, measurement systems, and embedded electronics
require high-speed and high-accuracy conversion of analog signals into digital form.

However, achieving both high precision and high speed in ADC systems is a complex engineering
problem. Errors caused by component mismatches, noise, and nonlinearities can significantly reduce system
performance. Therefore, new architectural approaches are actively being developed to improve converter
characteristics.

One of the promising approaches is the use of redundant digital-to-analog converters within the
architecture of analog-to-digital systems. Redundancy helps compensate for internal errors and improves
the robustness of the conversion process.

Research results

High-performance analog-to-digital systems are widely used in modern electronics, including
communication systems, measurement equipment, and data acquisition devices. The key challenge in such
systems is achieving high conversion speed while maintaining high accuracy and stability of operation.
Traditional analog-to-digital converter architectures often face limitations caused by component
mismatches, noise, and nonlinearities [1].

One promising solution to this problem is the use of redundant digital-to-analog converters (DACS) in
the architecture of analog-to-digital systems. Redundant DAC structures introduce additional conversion
levels that allow error correction during the conversion process. This redundancy helps reduce the influence
of inaccuracies in analog components and improves the reliability of the system [2].

In conventional converter architectures, the accuracy of the final digital result strongly depends on the



precision of internal circuit elements. Even small deviations in component parameters can lead to significant
conversion errors. Redundant architectures provide additional flexibility, allowing the system to
compensate for these deviations and maintain stable operation [3].

Another important advantage of redundant DAC-based systems is the improvement of linearity
characteristics. The presence of redundant conversion steps reduces differential and integral nonlinearity
errors, which significantly improves the overall quality of signal conversion. This is especially important
in high-precision measurement systems and high-speed signal processing applications [4].

In addition, the use of redundancy allows designers to relax the strict accuracy requirements for
individual circuit components while still achieving high system performance. This approach simplifies
circuit design and improves the scalability of high-performance analog-to-digital systems.

Conclusion

High-performance analog-to-digital systems based on redundant DAC architectures represent an
effective solution for improving the accuracy, speed, and reliability of signal conversion. The use of
redundancy enables compensation of component mismatches and reduction of nonlinear errors.

Such systems are particularly promising for modern electronic applications that require high-speed
signal processing and precise data acquisition. Further research in this area may focus on optimizing circuit
architectures and reducing power consumption while maintaining high conversion performance.
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