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PAE vs Treated order
(Harmonic balance simulation)

Cbc vs Vbc
(Device simulation)
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CONCLUSION

The class-F InGaP/GaAs HBT amplifier considering up to 7th-order higher harmonic frequencies, operating at 1.9 GHz, has been demonstrated.
	 • More than 80 % of PAE is obtained by decreasing the base-collector junction capacitance and by increasing the order of treated higher harmonic frequencies, in the simulation. 
	 • 78.7 % and 81.2 % of PAE and collector efficiency, respectively, are achieved at Vcc = 4.0 V and f0 = 1.91 GHz in case circuit losses are deembedded.
	   They were brought near the simulated results deriving the best ability of the transistor. 

INFLUENCE OF Cbc
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• Device simulation 

• Collector doping dependence of Cbc
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EXPERIMENTAL RESULTS

The InGaP/GaAs HBT used in
the experiment is analyzed
by the device simulator.
   (Synopsys ISE-TCAD)

Cbc is varied by changing 
collector doping density.
It is also derived in the simulation. 

Collector layer

Collector doping density : 1×1017 [cm-3] Collector doping density : 2×1016 [cm-3]
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Frequency dependence

The device under test (DUT) was fabricated 
using the single-emitter InGaP/GaAs HBT 
and the fabricated class-F load circuit on the low-loss resin.
( Emitter size = 2.6 µm × 30 µm )
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Odd order	: Open
Even order	: Short
No treated	: 50 Ω

Treatment

• Performance of the fabricated InGaP/GaAs HBT class-F amplifier


