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Ultra-high-speed Small-scaled InGaP/GaAs HBT’s
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Abstract  We have achieved advanced high-frequency performance in small-scaled InGaP/GaAs HBT’s due to
the further reduction of the parasitic capacitance by refining the device design and the process technology. An f; of
156 GHz and an f,,,, of 255 GHz were achieved for an HBT with an emitter size Sg of 0.5 x 4.5 um? at a collector
curreat /- of 3.5 mA, and an HBT with S; of 0.25 x 1.5 jum exhibited f; of 114 GHz and £, of 230 GHz at I of 0.9

mA. A 1/8 static frequency divider using these HBT’s operated at 2 maximum toggle frequency of 39.5 GHz with
power consumption per flip-flop of 150 mW.

key words HBT, InGaP, GaAs, Si0,, frequency divider
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Layer Material ‘(D:I‘I’] ‘gf T'“(c‘:‘l“n‘)’ss
Emitter-cap n*InGaAs 4X 101 50
n*GaAs 8x 1018 100
n*InGaP gx1018 50
Emitter nInGaP 5%1017 100
Base p*GaAs 1%x1020 30
Collector nGaAs 2X 1016 200
Subcollector n*GaAs 8x 1018 800
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