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Study and analysis of temperature independent on-chip Bandgap
References using 130 nm SiGe BiCMOS technology

Modern THz communication systems require highly stable power-management subsystems (PMUs)
capable of delivering precise voltage and current references independent of process, voltage, and
temperature (PVT) variations. Among the fundamental building blocks of such PMUs, the bandgap
reference (BGR) circuit plays a critical role by generating a temperature-independent reference
voltage that serves as the basis for voltage regulators, bias networks, and current references.

Conventional bandgap references exhibit residual temperature curvature, process sensitivity, and
limited drive capability when directly used in high-performance THz PMUs. In SiGe BiCMOS
processes, although high-performance bipolar devices offer improved matching and predictable
temperature behavior, proper design strategies are required to achieve stable temperature-
independent reference voltage generation, accurate current reference generation suitable for scaling
to 2 A output stages, reliable operation across process corners and wide temperature ranges,
compatibility with 130-nm SiGe BiCMOS design rules and HF integration constraints. A systematic
analysis of BGR architectures and their integration into PMU subsystems is therefore required.

The objective of this thesis include:
¢ Study classical and curvature-compensated bandgap reference architectures.
¢ Investigate reference-generation techniques in SiGe BiCMOS technologies.

¢ Analyze temperature-independence mechanisms for the BGR and sensitivity to PVT
variations.

e Generate accurate reference voltages used for producing regulated 3 V outputs and develop
ideas for current-reference scaling methods enabling external PMU stages capable of 2 A
current delivery.

e Design/Model a temperature-independent bandgap reference circuit using 130-nm SiGe
BiCMOS technology

e Evaluate line regulation, load regulation, temperature coefficient, power consumption, and
noise.
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Requirements:

® |nterest in learning CAD-tools, Verilog A
e Knowledge in MATLAB or other modelling tools
*  Good English speaking skills

After completion of this work, there are career prospects in the following areas:

* Analog IC Design
e DC-DC Converter Design
¢ Hochfrequenztechnik

Betreuer: Dr. Ing. Marcel Andree, Herr Msc. Arjith Prabhu, Herr Msc. Mohan Mohanty
Raum: FE 00.07
Telefon: +49 202 439 - 1453

Email: mohanty@uni-wuppertal.de
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