




the deskew range but this requires a wide tuning range in the 
ILO. Furthermore, providing skews near ± 180 degree results 
in considerable variation in the jitter tracking bandwidth and 
output clock amplitude [7]. To address these issues, we 
propose a deskew technique utilizing the QVCO as shown in 
fig.8(a). This proposed scheme allows us to selectively inject 
either of the differential VCOs in the QVCO. The measured 
skew versus control voltage is shown in fig. 8(b). Two  
deskew curves (AB and CD) are shown due to injection in I-
VCO and Q-VCO respectively. Since I-VCO and Q-VCO are 
oscillating in quadrature, they maintain 90o phase difference 
between each other. 

In [6,7] a single differential VCO is used as an ILO which has 
a deskew curve very similar to each of those in fig. 8(a). To 
obtain the 0-360o phase selection capability, full length of the 
curve is utilized. Notice the nonlinear compression observed 
close to the edges of the lock range. Fig. 9(a) shows the 
captured deskewed clocks for this portion of the curve. 
Variation in output amplitude is observed, and clock phases 
are nonlinearly spaced. 

 

 

 

 

 

 

 

 

 

 

 

 

In the proposed technique, only the linear portions of the 
deskew curves are used. Hence, the ILO can provide linear 
control of the phase shift, relatively constant output amplitude 
and relatively little variation of the jitter transfer bandwidth. 
Now the forwarded clock is injected to the in-phase VCO to 
achieve 0-180o phase shift only. For 180o-360o, we shift the 
injection to Q-VCO and use linear portion of its deskew curve. 
Thus the proposed technique allows us to accomplish 0-360o 
phase selection with linear phase steps and negligible 
amplitude variation, as shown in fig. 9(b). In this experiment 
the forwarded clock amplitude was 20 mV and the deskewed 
differential peak to peak clock output was 200 mV for an 
injection strength of 0.1.  Due to the additional VCO in 

quadrature, this technique will consume more power 
compared to [6] and [7]. However, this 20 GHz deskew 
scheme can be implemented using total 35 mW only, which 
still compares favorably with using a complete DLL for 
deskewing, as in for example [14], which requires many 
buffers to delay the clock and perform phase selection.  

IV. CONCLUSION 
 

 In this work we have introduced a novel VCO topology 
capable of driving large capacitive loads without a buffer and 
with lower power than Colpitts VCOs. Using this topology, a 
QVCO is designed with a FoM comparable to state-of-art 
solutions in spite of a much lower tank Q. Its inherent 
buffering makes it useful for clock generation and distribution 
to the large capacitive loads in high-speed I/Os. It can also be 
used as an ILO to deskew a forwarded clock. It provides more 
linear skew control with less variation in output amplitude 
than previous solutions. 
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Fig. 8 (a) Proposed deskew technique (b) Corresponding measured deskew  
curves at 20 GHz for I-VCO and Q-VCO injection  
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Fig.9 (a) Measured deskewed clock using I injection only (d) Measured deskew 
using proposed technique 


