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We analyze themass spectrum of the charged and neutral Higgs bosons in the framework of twoHiggs doublet
model (2HDM) in the light of the precision measurement of theW boson mass by the CDF collaboration. We
have considered the most general 2HDM potential with explicit CP violation in the Higgs basis which contains
the three CP-mixed neutral mass eigenstatesH1,H2, andH3 withMH1 ≤ MH2 ≤ MH3 . The high-precision
CDF measurement of the W boson mass is characterized by the large positive value of the T parameter. By
identifying the lightest neutral Higgs boson H1 as the SM-like one discovered at the LHC, we find that it is
necessary to have the mass splitting between the charged Higgs boson H± and the second heaviest neutral
oneH2 to accommodate the sizable positive deviation of theT parameter from its SM value of 0. By combining
the mass splitting betweenH± andH2 with the theoretical constraints from the perturbative unitarity and for
the Higgs potential to be bounded from below, we implement comprehensive analysis of the mass spectrum of
the heavy Higgs bosons taking account of the effects of deviation from the alignment limit and also the mass
splitting betweenH3 andH2. We further analyze the behavior of the heavy-Higgs mass spectrum according
to the variation of the T parameter. Finally, we discuss some benchmarking scenarios for the searches of
heavy Higgs bosons at future colliders such as the high luminosity option of the LHC and a 100 TeV hadron
collider.
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