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ABSTRACT

We propose a novel driver circuit design using 0.18um CMOS process technology that drives a 1550 nm
high-speed VCSEL used in optical transceiver. We report a distinct improvement in bandwidth, voltage gain and
eye diagram at 3.1Gb/s data rate in comparison with existing topology. In this paper, the design and layout of a

3.1Gb/s VCSEL driver for optical transceiver having arrayed multi-channel of integrating module is confirmed.
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Fig. 1. System level topology of the VCSEL Driver.

Specifications Single channel 2.5Gb/s 4channel 5Gb/s 4channel 10Gb/s
Technology 0.18umCMOS Process 0.13um CMOS Process 0.13um CMOS Process
Data rate (Gb/s) 2.5 5 10
Bandwidth(GHz) 2.5 5 10
Voltage gain(dB) 10 10
Ibias(mA) - 4 20
Imod(mA) - 13 20
Supply voltage core 1.8Vdc, I/O core 1.8Vdc, I/O core 1.8Vdc, I/O

3.3Vdc 3.3Vdc 3.3Vdc
Power Dissipation 24mW 1025uvV 374mW
Chip size(um’) 750 1,740%1,500 2,050%830
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Fig. 2. Structure of the proposed VCSEL Driver.
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Table 2. Performance specifications of the proposed VCSEL
driver

CMOS Technology 0.18um
Supply Voltage 1.8Vdc/33Vdc
Data Rate 3.1Gb/s
Bandwidth (-3dB) 3.24GHz
Voltage Gain 6.3dB
Vout 796 mV
VCSEL Max. capacitance 0.8pf

dc current  consumption < 40mA
Chip Area(um) 960x760
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Fig. 14. Bandwidth and voltage gain of Main Driver with
PAD.
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