BEBHEEERGE B155 F15% 004F 18 3 2004-15-1-09

InGaP/GaAs HBT 7]&& o] &3 AL 243 VCO A4

Design of a Low Noise Ultraminiature VCO using
the InGap/GaAs HBT Technology
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Abstract

The integrated voltage-controlled-oscillator(VCO) operating at 1.75 GHz is designed using the InGaP/GaAs HBT
process. The proposed noise removal circuit and FR-4 substrate structure in this letter show the better characteristic
of the phase noise and reduce the size of the VCO. The frequency tuning range of the VCO is about 200 MHz and
the phase noise at 120 kHz offset is ~119.3 dBc/Hz. The power consumption of the VCO core is 11.2 mW at 2.8
V supply voltage and the output power is —2 dBm. The calculated figure of merit(FOM) is 191.7, which shows the
best performance compared with the previous FET or HBT VCO.
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Fig. 1. The VCO core circuit.
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Fig. 2. The varactor diode circuit for modeling.

69



BESRESEHRGEE £15% FH 158 04F18

400 |

N ]

z .110'\

T 1\p

2 204

2 3

§ 130 \"\

g. ] *-u.._."-._..______hh
7, R S S IS SN N [ D MR o

00 01 02 03 04 05 08 07 08 09 10
offset frequency(MHz)
P : ~120.28 dBe/Hz @120 kHz
J8 3 93 FL NEdold Ax

Fig. 3. Simulation result for the phase noise.
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Table 1. The charactristics of the VCO.
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