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A 2.5Gb/s GaAs MESFET Clock Recovery and Decision Circuit’
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Abstract: A 2.5Gh/s depletion-mode GaAs MESFET clock recovery and decision circuit is described, which applies
to the optical fiber communication. The circuit consists of a clock recovery circuit. including a preprocessor. phase
detector (PD), low-pass filter (LPF) and voltage controlled oscillator (VCO) and a decision circuit, including a
comparator and a latch. The SPICE simulation result confirms the high frequency 2. 5GHz of the clock recovery and
the high speed 2. 5Gb/s of the decision circuit. The 2. 5Gb/s decision circuil has proved to be able to deal with the

input signal and produce a digital output signal after it being sampled by a clock signal.
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1 Introduction

GaAs integrated circuits have some distinct
advantages such as high speed, low power dissipa—
tion, wide operation temperature and high radiation
hardness. And GaAs applies to the optical fiber
communication, satellite communication, mobile
communication, high speed test systems, etc''". Op-
tical fiber communication, a new communication
technique, is promising in acting as the core of B-
ISDN

network)'”, due to its broadband, large capacity,

( broad integrated services  digital
far transmitting distance, lightness antijamming
and saving energy. The clock recovery and decision
circuit plays an important role in the receiver of the
communication system, which comprises a clock re-
covery circuit and a decision circuit. Some overseas
papers have been found to report the clock recov-
ery circuit’” ® and the decision circuit'™™, but not
including the clock recovery circuit or the decision

circuit, while few domestic papers reported can be

found on the clock recovery circuit and the decision
circuit.

We have designed a 2. 5Gb/s depletion mode
GaAs MESFET clock recovery and decision cir—
cuit. Proved by SPICE simulation, the clock recov-
ery circuit can get a 2. 5GHz clock signal from the
input signal, while the decision circuit can get a
2.5Gb/s digital output signal after it being sam-
pled by a clock signal after low or high level recog—
nition. The test result shows that the decision cir-

cuit operates properly at the speed of 2. 5Gh/s.

2 Circuit Design and Simulation

The clock recovery and decision circuit is
shown in Fig. 1, which consists of a clock recovery
circuit and a decision circuit. T he former includes a
preprocessor, phase detector (PD), low-pass filter
(LPF) and voltage controlled oscillator (VCO),
while the latter includes a comparator and a latch.
The power supply Vssis — 5.2V. A pair of double

frequency signals is produced by using the prepro-
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cessor after the pair of antiphase input signals, Vi
and Viz, has been pretreated. By using PD, the
phase of the signal is compared with that of the
VCO output signals before discrepancy is genera—
ted in signals due to the difference between these
two phases. The signals having been filtered out of
the high-frequency part by the LPF makes the out-
put frequency of the VCO close to that of the pret—
reated signals. When the two frequencies are same,
the phase difference will be stable and the VCO be
latchdown, and then a pair of antiphase recovery
clock signals, Veiki and Veka are exported. Viv is an
input signal ( Vixi or Vix2). Veer is the reference
voltage. Whether the output of the comparator is
low or high can be determined after Vi is com-
pared with Vrer. Sampled by recovery clock, the

latch can generate the output of the whole circuit
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FIG. 1

Circuit

Schematic Clock Recovery and Decision

The clock recovery and decision circuit is si—
mulated and optimized by SPICE. The power sup-
ply Vssis = 5.2V, Input Vii(= 3V—= 5V) and
Vive(= 5V—= 3V) are a pair of antiphase pulse
signals. 2. 5GHz clock signals can be obtained from
the input signals in the clock recovery part. Let Vi
of the decision part be Vwi. Veer is = 4V. When
Vekr is low and Vexe is high, the latch is locked
and Vo1 and Vo2 keep the original states. On the
contrary, the latch can read the signals from the
comparator. If Vivis low, Voir will be low and Vo2 be

high. Figure 2 shows the simulated transient curves

of the clock recovery and decision circuit at the

transfer speed of 2.5Gbit/s.

0.5V/div

FIG.2 Simulative Transient Curves of Clock Recov-

ery and Decision Circuil

3 Results and Discussion

Because of the restrictive condition., only the
decision circuit can be fabricated by using lithogra-
phy in seven steps. The process flow includes the
semi-insulating GaAs substrate subdamage layer
etch, direct double Si ion implantation, anneal at
900C, mark etch, B ion isolation implantation,
AuGeNi/Au ohmic metal deposition and anneal at
450°C, Ti/Pt/Au Schottky gate metal deposition,
twice Cr/Au routing metal deposition, and poly-
imide isolation.

The corresponding testing board is also de-
signed and fabricated. T he chip pasted on the board
with silver conduct—glue is connected with the
board by aurum filament in the testing box. T ested
with HP oscillogragh, the decision circuit shows
the ability to deal with the input signal and pro-
duce the digital output signal when it has been
sampled by a clock signal. The transfer speed of
the circuit is 2. 5Gbit/s. The circuit exports a pair
of antiphase signals. Figure 3 shows one of the out-

puts Vo1 waveforms in the test.

4 Conclusion

The clock recovery and decision circuit de-—
signed is confirmed by the SPICE simulation re—
sult. The clock recovery circuit can get a 2. 5GHz
clock signal from the input signal while the deci-

sion circuit can get a 2. 5Gb/s digital output signal
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2.5Gb/s GaAs MESFET 7E B ¥R B8 &
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1k 2.5Gh/s.

FEH2R: GaAs: MESFET: WHeplesd; vk
EEACC: 1265Z; 6260C

HESES: TN43 MCHERARISAD: A NEHS:

#GULRHE BOCRE 5 AR R R R S (HEHE S 69676003) B H .
OB 1974 R, PEERRSCAE, AN GaAs AT LR RF ST
2000-09-03 W F], 2000-11-19 5

0253-4177(2001) 07-0944-03

©2001 1 [H 1oL





