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Abstract

To analvze the effects of the air-bridge parasitic capacitances on the performance of coplanar
waveguide pseudomorphic high electron mobility transistors (CPW PHEMTS), the gate-to-air-
bridge (C.s) and the drain—to-air-bridge (C.a) capacitances were taken into account plus the
conventional pinched-off cold-FET circuit model. To examine the effects of the parasitic
capacitances due to the air-bridges, a variety routing schemes for the air-bridge interconnection
were adopted for fabricating the 0.1 ym T-gate length CPW HEMT's. According to air-bridge
schemes, the S2; gain is affected considerably. From the results of the fabricated CPW PHEMT,
the Cu and Cua is one of the important factor of decreasing the gain of HEMTs.

Keyword : air-bridge, PHEMT, parasitic capacitance, cold-FET circuit model, multiple gate
fingers
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Fig. 1. A SEM photo of the CPW PHEMT with

multiple gate fingers. A top view SEM
photo of the CPW PHEMT with six gate
fingers (b)) A SEM photo of air bridge over
the gates
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SEM photos of the CPW PHEMT's with
three types of the air-bridge. (a) A SEM
photo of the CPW PHEMT with single
air bridge (b) A SEM photo of the PHEMT
with dual air bridge (¢) A SEM photo of
the CPW PHEMT thh triple air bridge
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Fig. 4. Modified equivalent circuit model of CPW
PHEMT with multiple air-bridges.
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Table 1. The number and type of the
air-bridge for the fabricated CPW
PHEMT s.

Number of | Air-bridge | Number of
air -bridges position gate fingers

Type 1 1 Middle of gate

Type O 2 Sides of gate 4

. . Sides and

Type I 3 middle
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Table 2. Extracted  parameters  of  the
fabricated CPW PHEMT's.

Type 1 Type I Type I
R, [ohm] 319 322 321
Ra [ohml] 1068 1052 1049
R. [ohm] 204 181 1R
L, [pH] 93.32 H11 9371
Ly [pH] 7943 8.17 7834
L. {pH] 228 221 2.25
Cu [fF] 877 1827 2933
Cu [fF] 2154 39.13 61.31
Cox [fF] 2186 30.24 56.09
Cuw [fF] 7389 7422 74.43
G, [fF] 11285 111.93 11002
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and Sy gain.
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