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Abstract

Transimpedance amplifier(TIA) is the most significant element to determine the performance of the optical receiver, and
thus the TIA must satisfy the design requirements of high gain and wide bandwidth. In this paper, we propose a novel
single chip optical receiver that exploits an analog adaptive equalizer and a limiting amplifier to enhance the gain and
bandwidth performance, respectively. The proposed optical receiver is designed by using a 0.13gm CMOS process and its
post-layout simulations show 120dB& transimpedance gain and 5.83GHz bandwidth. The chip core occupies the area of
0.088mm’, due to utilizing the negative impedance converter circuit rather than using on-chip passive inductors.

Keywords : Adaptive analog equalizer, limiting amplifier, negative impedance converter,
optical receiver, transimpedance amplifier
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Block diagram of the conventional single—chip
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Fig. 2. Block dagram of the proposed single—chip
optical receiver.
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Table 1. Performance summary of the proposed optical
receiver.
Process 0.13tm CMOS
Supply 15V
Input data rate 8 Gb/s
Eye-opening 460 mV,-, (985 %)
Output jitter 3.8 PSpp
Power consumption 70 mW
Transimpedance Gain 120 dBQ
Bandwidth .88 GHz
Core area 0 x 1260pm
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Table 2. Performance comparison with prior arts.

[2] [12] This work
, TIA + AGC|TIA + AGC| TIA + EQ
Function
+ LA + LA + LA
0.181mm 0.18m 0.13;m
Process
| CMOS CMOS CMOS
Power 199 mW 210 mW 70 mW
consumption| (1.8 V) (1.8 V) (15 V)
Inductor . 0 0
Count
Chip size 2 mm- 1.85 mm® | 0.088 mm®
GBW {2485 THz-Q| 135 THz-Q [h830 THz-Q
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