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GaAs-based semiconductor devices have been widely used in the front-end part of wireless telecommuni-

cation appliances such as handy phones, in order to support very high-speed data receiving and transmission.

This paper reviews the requirement for p-HEMT switch ICs for the control of multi-band/multi-mode handy

phone set, the market demand for which is increasing, and the design/manufacturing technology of the epitaxial

substrate for the p-HEMT.
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At Linear Region, Ias can be described;

Iis = z U nCi (Vgs = Vin) - Vas
Lc

Lc : Gate length  Z: Gate width

p» : Electronmobility

Ci : Gate capacitance

Ves : Gate voltage Vi : Threshold voltage
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1N Electron and hole mobility and other typical physical parameters of various semiconductors

Si Ge GaAs InGaAs(In=0.5) InAs InP InSh
Electron Mobility@RT 1,500 3,900 8,500 11,000 33,000 6,000 80,000
Electron effective mass 0.98(X) 0.082(L) 0.065 0.045 0.023 0.077 0.0135
Hole Mobility@RT 450 1,900 420 - 460 150 1,700
. 0.16(1h) 0.04(1h) 0.082(1h) 0.053(1h) 0.024(lh)  0.12(lh)  0.016(1h)
Hole effective mass
0.49(hh) 0.28(hh) 0.45(hh) 0.43(hh) 0.41(hh)  0.56(hh)  0.438(hh)
Energy Gap(eV) @RT 1.12(indirect)  0.66(indirect) 1.42 0.89 0.36 1.35 0.18
AErL(eV) of conduction band - - 0.29 0.54 0.78 0.50 1.67

Si, Ge : Ref.13), GaAs, InAs, InP, and InSb : Ref.14)

InGaAs(In=0.50) : electron mobility : experimental data, other parameters : interpolated from GaAs and InAs
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