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The invention provides a high precision semiconductor device parameters extraction method, which
comprises the following steps : providing a first multi-finger device, a second multi-finger device, and a
long channel device, measuring a first intrinsic gate capacitance of the first multi-finger device and a second
intrinsic gate capacitance of the second multi-finger, determining an intercept () and slope (o) according
to the first intrinsic gate capacitance, the second intrinsic gate capacitance, a first gate fingers number of the
first multi-finger device, and a second gate fingers number of the second multi-finger device, computing a

parasitic gate capacitance composed of the gate sidewall fringing capacitance (Cyf) and the gate finger-end
fringing capacitance (Cfpoly end))> and determining an inversion channel capacitance per unit area (Cox

(inv)) from the long channel device, calculating a gate length (Lg) according to the B, Cof, and Cox(inv)as well
as an effective channel width(Wer) according to the o, Cgpoly end), Lg, and Cox(iny), openM1 deembedding

is performed on a Y-parameters to achieve an intrinsic Y-parameters at the off-state, which can be used to
determine a off-state gate-to-drain capacitance and a off-state gate-to-source capacitance, a gate to source/

drain fringing capacitances consisted of Cofand Cepoly end)are calculated by Raphael simulation, a source/

drain extension to gate overlap capacitance is obtained by subtracting the gate to source/drain fringing
capacitances from the off-state gate-to-drain capacitance and the off-state gate-to-source capacitance,

calculating a source/drain extension to gate overlap length.
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The invention providés a high precision semiconductor
device parameter.s extraction method, which comprises the
following steps : providing a first multi-finger device, a

second multi-finger device, and a long channel device,
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measuring a first intrinsic gater capacitance of ‘the. firét.
multi-finger device and a second intrinsic gate capacitance of
the séc‘ond multi-finger, determining an intercept (B) and
slope (a) according to the first intrinsic gate capacitance, the
second intrinsic gate capacitance, a first gate fingers number
of the first multi—-finger device, and a second gate fingers
number of the secbn’d multi-finger device, computing a
parasitic gate capacitance composed of the gate sidewall
fringing capacit;énce (Cor) and the gate finger-end fringing
capacitance (Ct(poly end)), and determining an iﬁversion
channel capacitance per unit area (C,x(invy) from the long
channel device, calculating a gate length (L,) according to the
B, Cor, and.Cox(inv) as well as an effective channel width(W,¢¢)
according to the .d, Ct(poly_end)> Lg, and Cox(iny), .opean
deembedd—ing is performed on a Y-parameters to achieve an
infrinsic Y-parémeters at the off-state, which can be used to
determine a off-state gate-to-drain capacitance and a
off-state gate-to-source capacitance; a gate to source/drain
fringing‘ capacitances consisted of C,; and Ct(poly _end) are
calculated by Raphael simulation, a source/dréin extensiion to
gate overlap capacitance is obtained by subtractiﬁg the gate
to source/drain fringing 'capaAcitances from the off-state

gate-to-drain capacitance and the off-state gate-to-source

F2E 33 HBHEREE)

=

105105078 BR% AOLOL - , 1052008405-0



201730792

capacitance, calculating a source/drain extension to gate

overlap length.
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