Multiphase PLL using a Vernier Delay VCO
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Abstract

This paper shows a vernier delay technique for generating precise multiphase clocks using PLL structure.

The proposed technique can achieve the finer timing resolution less than the gate delay of the delay chain in

VCO. Using this technique, 62.5ps of timing resolution can be achieved if the reference clock rate is set at

1GHz using 0.18um CMOS technology. Jitter of 14ps peak-to—peak was measured.
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Fig.1 Block diagram of proposed multiphase PLL
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Fig. 2 Structure of VCO (Main—delay cell(2T/16), Sub-delay Cell(3T/16))
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Table 1-1, Design Summary
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Technology 0.18um ,CMOS

Reference clock speed 155MHz - 1.25GHz

Phase Resolution 62.5ps - 400ps

Jitter 14ps(pk-pk) @ 1GHz

Phase Noise -105dBc/Hz @1MHz offset

Mean : 62.5ps

Phase resolution Peak INL: 8ps

Accuracy Peak DNL: 15ps
VOC Gain 1GHz/V
16-phase| ,
PLL PM 56.4
Loop BW 600kHz
Chip area 0.81(mm) x 0.75(mm)
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The minimum timing difference can be calculated as 62.5(125/2)ps
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