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Fig. 27. Measured automatically adapted and values when WPS
varies from 400 ps to 400 ps ( 2UI to 2UI) at 5 Gb/s.

TABLE I
PERFORMANCESUMMARY

an on-chip buffer compared with . This introduces addi-
tional parasitic capacitances to attenuate high frequency compo-
nents of , causing additional jitter. To characterize this ef-
fect, a parallel path with just an output buffer was fabricated on
chip along with the skew compensator path. The difference be-
tween these two paths is with or without the WPS compensator.
Eye diagrams from these two paths for small WPS have similar
horizontal jitter of about UI/4. This indicates that the horizontal
jitter of measured skew-compensated signals in Fig. 26 within

1UI is mainly due to attenuations along the signal path.
Fig. 27 shows measured and values when the

WPS compensator loop is converged as the input skew varies
from 400 ps to 400 ps. When a positive WPS is applied,
the positive path leads thenegative path. Therefore, de-
creases with WPS to introduce additional delay in the positive
path, such that signals in both paths are aligned. Similarly,
increases to reduce the delay in the negative path. As expected,
both control voltages reach extremes when the applied WPS is
beyond 1UI, as the compensator was design to provide1UI
delay. The 5 Gb/s WPS compensator including two VCDDLs
and the WPS skew detector, while excluding the output buffer,
consumes 20.4 mW from a 1.2 V supply. Table I summarizes
the WPS compensator performance.

VI. CONCLUSION

This paper presented a fully integrated automatic within-pair
skew compensation circuit. A wide-bandwidth delay line is pro-
posed to provide adjustable delay for data signals and within-

pair skew detection circuits close the loop for automatic skew
detection and compensation. A 5 Gb/s within-pair skew com-
pensator in 0.13 m CMOS has been demonstrated for1UI
within-pair skew compensation.
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