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ABSTRACT

This paper represents a 5 stage voltage-controlled ring oscillator @t 5 GHz ink
The circuit is implemented using 180 nm CMOS technology with 3.3\/gStpply.
The high Q low-pass filter is used to make the signal free fr, tes 8.202
milliwatt of power in the frequency range of 1Hz-5GH ows greater
reliability and greater efficiency as compared to giga-bit and ue to this high speed ,

inter-symbol interference comes into existenc
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I. INTRODUCTION

The long-way path from high ¢ wer technology begins with the advancement of

ter area and dissipates a large amount of power. The shared bus model is

widely use ultiprocessor systems and in the field of network switching circuits ( [1],

limitation.
The voltage-controlled oscillator lies in the heart of the serial link system. The key role of VCO in a RF
transmitter is to control the frequency. In the field of “Very Large Scale Integration” , the CMOS ring
structure of VCO is more preferable than LC tuned oscillator because of its higher level of integration [5].
As gallium arsenide (GaAs) offers higher intrinsic device speed as compared to silicon or germanium, it is
most widely used for CMOS structure in VCO.
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This paper is organized as follows: High speed serial link background is presented in section Il, circuit

design in section 11, results are described in section 1V and conclusion is in section V.

1. SERIAL-LINK AT HIGH FREQUENCY

The designers use 200 milli-volt peak to peak differential swing for the general serial-link structures and

because of these low swings only, a small amount of stray signal can also create a significant problem. As a

result, the effect of noise in a transmission line is much more-effective whe a-rate becomes 10
Gbps or the evenly placed signal attains a frequency of 5GHz.

The high Q low-pass filter is used in a phase-locked loop of high spe iver. er circuit can

circuit closely resembles the closed loop circuit of ILO [6].
The working principle of ILO depends on the local oscillati . i ce of the
injection-locked oscillator and local oscillation will be ve i ally lock the
phase of the signal which is injected ([7], [8]).

According to the loop dynamics of phase-lgg
inhibit the change of phase. Phase frequeg i op because the VCO acts
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Fig 1 Basic Block Diagram of Phased-Locked Loop
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I11. CIRCUIT DESIGN

The main design while designing RF transmitter is its stability, linearity, power transfer and impedance
matching. Our work uses a 5 stage voltage-controlled ring oscillator, originally proposed by Tibor Grasser
to generate frequency in 10 evenly spaced phases.

The low-pass filter acts as a filtrator of noise and the CMOS amplifier amplifies the signal which is again

fed into VCO. The output of VCO is used to compare the phase difference in between input signal and
output of VCO by phase-detector. This will simply measure the phase-shift i%F transmitter.
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As oscillation cy, §=1/T, then average power [11] will be,
P (avg)=[(Vsupply) 10ad]/T .o 2

IV.RESULTS AND DISCUSSION

The operation of VCO is tested in the frequency range of 1Hz-5GHz. The major issue of circuit design is
low power dissipation. Our circuit dissipates 8.202 milliwatt of power in the frequency range of 1Hz-
5GHz.
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Fig 4 Simulation result of average power of 5 stage CMOS ring oscillator in the frequency
range of 1Hz-5GHz with 3.3V supply
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TABLE1
Comparison of performance of various types of oscillators in terms of power

Reference Type/Technology Frequency(GHz) | Supply(V) | Power(milliwatt)
[12] Vacker VCO/180nm 4.85-4.93 1.8 13.5
[13] Armstrong VCO/180nm 4.96-5.34 1.8 3.9
[14] Colpitt’s VCO/180nm 4.9-5.26 1.8 6.4
[15] Ring VCO/180nm 5.16-5.93 1.8 27
[16] Hartley VCO/180nm 4.02-4.5 1.8 6.75
Our work | 5 stage CMOS VCO/180nm 1Hz-5GHz 8.202

Tablel clearly proves that our work constitutes of a better and easier V€O pared to @thers

and dissipates 8.202 milliwatt of power.

V. CONCLUSION
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