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ABSTRACT

Ultra-high-speed analog and digital ICs (integrated
circuits) for 10Gbit/sec optical communication systems have been
These

circuits, which are laser diode (LD) driver, pre-amplifier,

designed, fabricated and analyzed in this research.

automatic gain controlled (AGC) amplifier, limiting amplifier and
decision circuit, have been implemented with AlGaAs/GaAs
heterojunction bipolar transistors (HBTS). The optimized
AlGaAs/GaAs HBTs for the 10Gbps circuits in this work showed
the cutoff and maximum oscillation frequencies of 65GHz and
53GHz, respectively. It is demonstrated in this paper that the
10Gbps optical communication system can be realized with the

ICs designed and fabricated using AlGaAs/GaAs HBTs.
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Fig. 3 Circuit diagram of the 10Gbps LD driver, composed of @
input bias and offset compensation, @ current source bias,
@ limiting amplifier, @ driver, ® current modulation,
and ® LD pre-bias
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Fig. 4 Circuit diagram of the 10Gbps limiting amplifier composed
of @ input buffer, @ first stage amp., @ second stage
amp., and @ output buffer and differential output.
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Fig. 5 Chip layout of the 10Gbps automatic gain controlled
amplifier fabricated at ETRI.
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Fig. 6 Measured frequency response of the 10Gbps LD driver on
wafer and simulated results for the IC using PSPICE and
LIBRA simulator.
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Fig. 7 Measured frequency response of the 10Gbit/sec limiting
amplifier implemented with AlGaAs/GaAs HBTs.
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