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Fig. 11. PR’s INL profiles from the transient simulation with (a) ideal input phase, (b) phase imbalance due to the I/Q mismatch ∆ϕ1 = 12.5◦ (@ 7 GHz)
(c) phase imbalance due to the I/Q mismatch and duty cycle distortion resulted from preceding stages ∆ϕ1 = 12.5◦ and ∆ϕ2 = 6.25◦ (@ 7 GHz)
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Fig. 12. (a) Phasor diagram and schematic of the QPC. (b) Transient simulation shows the phase at the output of QPC and dividers vs the amount of input’s
I/Q mismatch.

B. Quadrature Phase Corrector (QPC)

The PR uses eight clock phases which are generated by
using divided-by-two version of the quadrature inputs. As (8)
implies θ is dependent on ϕ and uneven octants in the PR’s
input cause deviation of ϕ from nominal value of 45◦, which
introduces discontinuity in octant boundaries and deteriorates
the overall linearity of the PR. One of the main sources
for this static error is the I/Q phase mismatch at the input
reference [15]. For detailed evaluation of the effects, the
transient simulation of PR is repeated by assuming that ∆ϕ1
represents the input I/Q phase mismatch as shown in the
phasor diagram of the Fig. 11(b). It should be noted that
since the reference signals are passing through the dividers,

the input I/Q phase mismatch manifests itself as the relative
rotation of the two phasor sets of {ϕ0◦ , ϕ90◦ , ϕ180◦ , ϕ270◦}
and {ϕ45◦ , ϕ135◦ , ϕ225◦ , ϕ315◦} at PR input. The resulted INL
is plotted for ∆ϕ1 = 12.5◦(5 ps @ 7 GHz). In addition to I/Q
phase mismatch, duty cycle distortion (DCD) may shift the
phases inside each of the phasor sets by ∆ϕ2 as illustrated in
Fig.11(c) leading to further degradation in the linearity. For
this case, the INL profile is computed with ∆ϕ1 = 12.5◦ and
∆ϕ2 = 6.25◦. To reduce the impact of I/Q phase mismatch, a
simple quadrature phase corrector (QPC) with a new approach
is presented.

The phasor diagram in Fig.12(a) describes the method. By
considering VIin as the reference phasor, we let the phase of


