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Area-Efficient 20-Gbps Optical Receiver Circuit
in 65-nm CMOS Technology

Hyun-Yong Jung, Jin-Sung Youn, and Woo-Young Choi’

Department of Electrical and Electronic Engineering, Yonsei University, Seoul 120-749, Korea

"E-mail : wchoi@yonsei.ac.kr

Recently, the demands for high-speed optical receivers with small chip-area are increasing for
optical interconnect applications. The popular technique of circuit bandwidth enhancement with
passive inductors require a large chip area and may not be suitable for certain applications with tight
cost requirements [1-2]. We investigate the maximum receiver circuit bandwidth possible within
standard 65-nm CMOS without using passive inductors. The receiver circuit is composed of
transimpedance amplifier (TTA) with DC-balancing buffer, post amplifier (PA), and output buffer.
The TIA is designed in the shunt-feedback configuration with active feedback. The PA is a 6-stage
differential amplifier with interleaved active feedback. The measured transimpedance gain and
3-dB bandwidth of the fabricated optical receiver circuit are 74.5 dBQ and 12 GHz, respectively.
With the fabricated receiver circuit, 20-Gb/s 2°'—1 electrical pseudo-random bit sequence data are
successfully received with the bit-error rate less than 10™'2. The receiver circuit has a small chip
area of 0.13 mm x 0.3 mm. The power consumption excluding the output buffer is 120 mW with

1.2-V supply voltage.
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Fig 1. Block diagram and 20-Gbps eye diagram of the optical receiver circuit.
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