Springer Series in Optical Sciences 172

Optical Communication over Plastic Optical Fibers

Integrated Optical Receiver Technology

Bearbeitet von
Mohamed Atef, Horst Zimmermann

1. Auflage 2012. Buch. xx, 144 S. Hardcover
ISBN 978 3 642 30387 6
Format (B x L): 15,5 x 23,5 cm
Gewicht: 415 g

Weitere Fachgebiete > Technik > Nachrichten- und Kommunikationstechnik >
Optische Nachrichtentechnik

schnell und portofrei erhaltlich bei
3

beck-shop.de

DIE FACHBUCHHANDLUNG

Die Online-Fachbuchhandlung beck-shop.de ist speziaisiert auf Fachbiicher, insbesondere Recht, Steuern und Wirtschaft.

Im Sortiment finden Sie alle Medien (Blicher, Zeitschriften, CDs, eBooks, etc.) aller Verlage. Erganzt wird das Programm

durch Services wie Neuerscheinungsdienst oder Zusammenstellungen von Biichern zu Sonderpreisen. Der Shop fihrt mehr
als 8 Millionen Produkte.


http://www.beck-shop.de/Atef-Zimmermann-Optical-Communication-over-Plastic-Optical-Fibers/productview.aspx?product=10712684&utm_source=pdf&utm_medium=clickthru_ihv&utm_campaign=pdf_10712684&campaign=pdf/10712684
http://www.beck-shop.de/trefferliste.aspx?toc=9763
http://www.beck-shop.de/trefferliste.aspx?toc=9763

Contents

1 Imtroduction ............ ... . . ... . . . ...
2 Multilevel Signaling . . .. ....... ... .. .. ..
2.1 Introduction . .............. ...
2.2 Multilevel Signaling and Channel Capacity ...............
2.3 Optimum Number of PAM Levels. . .. ..................
24 M-PAM Symbol Error Rate . .. .......... ... ... ... ....
2.5 Bit Error Rate for Binary Signals . .....................
2.6 M-PAM Generation and Decoding. . . ...................
2.6.1 M-PAM Generation. . . ........................
2.6.2 M-PAM Decoding. . ... ...... ...,
27 DCBalance Code . ......... ... .. ... ...
2.8 Multilevel Signaling Related Work . . . ... ... ... ... .....
3 Equalization Techniques. . . . ... .......... ... .. .........
3.1 Passive Equalizer. . . ... ....... .. .. .
32 Active Equalizer . .. ....... ... ... ..
3.2.1 Source Degeneration . . ........................

3.2.2 Differential Source Degeneration
Adjustable Equalizer . . . ......... ... ... ... .....
3.2.3 Inductive Load Amplifier. . ... ..................

3.3 Filter Implementation Using Transversal
and Lattice Structures . .......... ... ... .. ...
34 Linear Equalization . . . . ........... ... ... ... .. .. ...,
34.1 Continuous Time FIR Filter Implementation . ........
3.4.2 Discrete Time FIR Filter Implementation. . . .........
3.5 Equalization Algorithms. . . ... ....... .. .. .. .. ........
3.6 Adaptive Equalization . . ............. ... ... ... ... ..
3.6.1 Continuous Time Adaptive Equalizer ..............

3.6.2 Discrete Time Adaptive Equalizer

10
11
13
14
14
19
19
20

23
24
24
24

26
26

27
28
28
30
32
34
34
34

xi



Xii

Contents

3.7 Nonlinear Equalization. . ... ......................... 36
3.7.1 Decision Feedback Equalizers (DFE). . ... .......... 36
3.7.2 MLSE Nonlinear Equalization . .................. 37

3.8 Performance Comparison of Equalization Methods . . ........ 39

High-Speed Transmission over Step-Index PMMA

Plastic Optical Fibers. . . . .. ....... ... ... ... ... ... ...... 41
4.1 Why Large-Core PMMA POF?. . ... ... ... ... ... ...... 41
4.2 POF Main Applications . . .. .............u i, 42
4.3 Characteristics of Step-Index PMMA POF . ... ............ 43
4.3.1 POF Frequency Response and Bandwidth . .......... 43
432 POFBending Loss . ......... ... .. ... ..... 45
433 POF Coupling Loss. . ......... .. ... ... ... .... 46
4.4 Light Sources for PMMA POF . . ... ... ... ... ... ...... 47
4.4.1 Light Source Modulation. .. .................... 48
4.4.2 Laser Diode Modulation . ...................... 49
4.43 Laser Nonlinearity. . . .. ......... v, 50
4.5 Minimizing the Effects of POF Modal Dispersion. .. ........ 50
4.6 State of the Art for Transmission over Standard
PMMA SI-POF . . . . . 52
4.6.1 Without Using Equalization . . .. ................. 52
4.6.2 By Using Equalization. . ... .................... 55
Integrated Photodiode . . ... .......... ... ... ... ... . ... ... 61
5.1 Optical Absorption. . . .. ............ ... 61
5.2 Photodiode Responsivity . ................ ..., 63
5.3 Quantum Efficiency. .......... ... .. .. .. .. . ... 63
5.4 Carrier Drift and Diffusion. . .. ........ ... ... ... ..... 64
5.5 PIN Photodiode Capacitance. . . .. ..................... 65
5.6 Photodiode Speed .. ........ .. ... ... 65
5.7 Structure of the Implemented Photodiode . . . ... ........... 66
Transimpedance Amplifier. . ... ......................... 69
6.1 Introduction . ........ .. ... ... 69
6.2 Transimpedance Amplifier . . .. ....... ... ... .. ..... 69
6.3 Shunt-Shunt Feedback TTIA. ... ...... ... ... ... ... ..... 70
6.3.1 Frequency Response .. ........ ... ... ... ... .... 71
6.3.2 TIA Noise Analysis. . .. ..., 74
6.3.3 TIA with Common-Emitter Input Stage. . ........... 75
6.3.4 TIA with Common-Source Input Stage . . ........... 77
6.3.5 Multistage Inverter Based CMOS TIA. . . ........... 78
6.4 Common-Base/Gate Input Stage . . ..................... 79
6.5 Regulated-Cascode TTA . ... ... ... .. . ... 80

6.6 Inverter Based Common-Drain Feedback TIA. .. ........... 81



Contents

6.7 TIA with Gain Control. . .. ............... . ... . .....
6.8 Post Amplifier. . ... ... ... L
6.8.1 Limiting Amplifier . ... ....... ... ... ... ... ....
6.8.2 AGC Amplifier. . .. ... .. .. .
6.9 Dynamic Range. . ......... ... ... ... .. .. .. ...

7 Integrated Optical Receiver and Multilevel Transmission
over PMMA SI-POF . .. ... ... .. .. . .. . .. ..
7.1 Optical Receiver with 622 MHz Bandwidth . . .. ...........
7.1.1 Circuit Description . . . ........................
7.1.2 Experimental Results. . .. ......................
7.1.3 Gigabit Transmission over SI-POF . . . ... ... ... ....
714 1Gbit/sover 20mPOF .. ... ... ... ... .. ... ...
7.2 Optical Receiver with 200 MHz Bandwidth . . ... ..........
7.2.1 Experimental Results. . ... ..... ... ... ... ... ....
7.2.2 500 Mbit/s Transmission over SI-POF. .. ... ........
7.3 High Linearity Optical Receiver with 112 MHz Bandwidth . . . .
7.3.1 Circuit Description . . . ........ ... ... ... ... ....
7.3.2 Experimental Results. . ... ........ ... ... ... ....
7.3.3 500 Mbit/s Transmission over 40 m SI-POF. . .. ... ...
7.3.4 400 Mbit/s Transmission over 50 m POF. . . . ... .. ...
7.3.5 170 Mbit/s Transmission over 115 m SI-POF. . .. ... ..

8 Equalizer Implementations for SI-POF. . . .. ............. ...
8.1 Equalized Giga-Bit Transmission over SI-POF . . ... ........
8.2 Fully Integrated Optical Receiver Containing an Equalizer. . . . .

8.2.1 The Integrated SI-POF Equalizer .................

8.2.2 Experimental Results for Two-Stage Equalizer. . .. .. ..

8.2.3 Experimental Results for Single-Stage Equalizer. . . . . ..
8.3  Summary of Integrated Optical Receivers

with Integrated SI-POF Equalizer .. ....................

9 Conclusions . . . ........ . ... . . e e

References . ... ...... ... . . . .

Xiii

83
84
84
85
86



