Jochen Dederer (Autor)

Si/SiGe HBT ICs for Impulse Ultra -Wideband (I -UWB)
Communications and Sensing

Jochen Dederer

Si/SiGe HBT ICs for
Impulse Ultra-Wideband (I-UWB)
Communications and Sensing

(v Cuvillier g Géttingen

International haftlicher Fachverlag

https://cuvillier.de/de/shop/publications/1139

Copyright:

Cuvillier Verlag, Inhaberin Annette Jentzsch-Cuvillier, Nonnenstieg 8, 37075 Goéttingen,
Germany

Telefon: +49 (0)551 54724-0, E-Mail: info@cuvillier.de, Website: https://cuvillier.de



Contents

Introduction
1.1 Motivation . . . . . . . . .

1.2  Structure of the work . . . . . . . . .

UWB Design Considerations

2.1 Regulations . . . . . . ..
2.1.1 Multi-band UWB . . . . .. ..o
2.1.2  Single-band I-UWB . . . . . . ... .00

2.2 Technology . . . . . . . . . . .

I-UWB Pulse Generator MMIC Design

3.1 Gaussian pulse shapes for -UWB transmission . . . . . .. ... ... ...

3.2 Pulse generation techniques . . . . . . . .. ...

3.3 Pulse generator concept and circuit design . . . . . .. ...
3.3.1 Circuit concept . . . . . . . ...
3.3.2 Circuit design . . . . . . . . .

3.4 Measurement results . . . . ...
3.4.1 First derivative Gaussian pulse generator . . . . . . . . . .. .. ..
3.4.2  Fifth- and seventh derivative Gaussian pulse generators . . . . . . .

3.5 Chip mounting . . . . . . . . . . .

3.6 Pulse generator MMICs with optional sleep-mode . . . . . . . . . ... ..



IT

4 I-UWB Receiver Design

4.1 T-UWB receiver design principles . . . . .. . .. . ... ..
4.2 UWB low-noise amplifier MMIC design . . . . . . . ... ..

4.2.1 Challenges and principles of UWB LNA design

4.2.2 Cascode stage with resistive feedback . . . . . . . ..
4.2.3 Combination of shunt and series feedback . . . . . . .
4.2.4 Chip mounting . . . . .. ... ... ... .. ...
4.3 UWRB correlator MMIC design . . . . .. ... .. ... ...
4.3.1 Gilbert multiplier cell . . . . . . ... ... ... ...

4.3.2 Analog correlator core . . . . .. ...

5 Modular I-UWB System Platform

5.1 I[-UWB system architecture . . . . . . ... ... ... ...
5.2 System validation . . . . . . .. ...
5.2.1 Reception of radiated pulse sequences . . . . . . . ..

5.2.2  Precision ranging . . . . ... ..o

6 Fully Monolithic -UWB Correlation Receiver

6.1 MMIC architecture . . . . . .. ... ...
6.2 Operating bandwidth, conversion gain and linearity . . . . .
6.3 Receiver validation in case of an ideal channel . . . . . . ..
6.3.1 Correlation reception . . . . . . . .. .. ... ...
6.3.2 Minimum discernible signal . . . .. ... ... ...
6.4 Operation in the presence of interference . . . . . . . . . ..

6.5 Correlation reception of radiated pulse sequences . . . . . .

7 Conclusion

A List of Acronyms and Symbols

B Planar Monopole UWB Antenna
C Detailed List of Circuit Parameters
D Publications

Bibliography

CONTENTS

89

91

95

97

99

101



