High-speed GaAs IC for Optical Communication
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Abstract

We have developed a 2.5 Gbps D-FF integrated GaAs laser diode driver IC and three ICs for
a 10 Gbps optical receiver module for large-capacity, trunk-line optical transmission systems.
The 2.5 Gbps IC was fabricated using the newly developed GaAs MESFET process with a gate
length of 0.4 um. The rise/fall time of this driver's output is 80 ps, and the data/clock phase
margin is 300 ps at 2.5 Gbps. The 10 Gbps ICs developed for the optical receiver module are a
Preamp, an EQL&CDR, and a VCO. The emitters of the transistors in these ICs are made of
InGaP, and the bases are made of GaAs. These ICs were fabricated using a high-performance,
highly reliable HBT process. The received minimum optical power of the optical receiver module
using these ICs is -26.5 dBm at 10 Gbps. These ICs will help to reduce the package size and
cost of transmission systems. This paper describes these new devices.
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Fig.1-Structure of 0.4y m MESFET.
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Fig-2-Block diagram of 2.5 Gbps laser diode driver IC with D-FF.
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Fig.3-Output waveform of 2.5 Gbps laser diode driver IC.
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Fig.4-2.5 Gbps laser diode driver IC.
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Fig.5-Structure of InGaP/GaAs HBT.
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Fig.6-Frequency characteristics of pre-amplifier.
\/\VAPD EQL&CDRI 0300
i
% ‘ oooo
PRE g
AMP
D‘DDEI
<
ooood
Moooon
[ YHeTIC
PO 000O0O0OOO N
FD 000000000 DI:I\D/%?:IDD —EOE,_VCHO[
FB DOO0DOOOOOO EDDD =
DUTY 00000000000 U 0ooooo

O

0700000000
Fig.7-Block diagram of optical receiver.
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Fig.8-Bit error rate characteristics of 10 Gbps STM-64.

ICO00025GbpsD-FFOOO0OOOOOICO O 10 Gbps
gooooooooiicooboooogooooooboooo
oooooooooooooooobooooooboobogoo
10GbpsWDMO OO OO OOO40GbpsD OO OOODO
goboooooooobooooboogiicobobooooooo
oogd

178

oooo
010 N.Yokoyama etal.[0 A GaAs 1K Static RAM Using Tungsten
Silicide Gate Self-Aligned Technology. Journal of Solid-State
Circuit, SC-18, 5, October 19830
020 H. Onodera et al.0 A High-Transconductance Self-Aligned
GaAs MESFET Fabricated by Through-AIN Implantation. /EEE
Trans. Electron Devices, ED-31, pp.1808-1818 December
198401
030 H.Hamano et al.0 8 Ghit/s GaAs Logic ICs for Optical Fibre
Communication Systems. Electron. Lett., 24, pp.1522-1523
0198801
040 H. Yamashita et al.0 Giga Bit Transmitter/Receiver GaAs
IC Chipset For Optical Communications. 1988 IEEE
International Symposium on Circuits And Systems, pp.2879-
2883, 19880
050 T. Takahashi et al.00 High-Reliability InGaP/GaAs HBTs
Fabricated by Self-Aligned Process. IEEE IEDM, 1994 Tech
Dig., pp.191-19400
060 T. Ihara et al.0 InGaP/GaAs HBT-IC Chipset for 10Gb/s
Optical Receiver. GaAs IC Symposium, 1996 Tech. Dig., pp.262-
2650
070 K. Yamashita et al.C0 High-Performance 10Gbhit/s Optical
Receiver using Avalanche Photodiode and Heterojunction
Bipolar Transistor ICs. Conf. Opt. Fiber Commun., 1997 Tech.
Dig., paper TuD60
080 T. Mikawa et al.0 Flip-Chip InGaAs Avalanche Photodiode
with Ultra-Low Capacitance and Large Gain-Bandwidth Product.

Conf. Opt. Fiber Commun., 1991 Tech. Dig., paper ThO20

FUJITSU.51, 3, (05,2000)



