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A 5.7 GHz Interpolative VCO Using InGaP/GaAs
HBT Technology

Shih-An Yu, Chin-Chun Meng, and Shey-Shi,L$enior Member

Abstract—A 5.7 GHz monolithic interpolative voltage-con- Vee
trolled oscillator using InGaP/GaAs HBT technology is demon-
strated for the first time. Frequency tuning is achieved by changing T
the open loop gain instead of the tank capacitor. The experimental _C_lLRJ 1 L -RZ__‘_CZ
result showed that a 500-MHz tuning range at 5.7 GHz was T T

realized, which can meet the requirement of 5.7 GHz ISM band.
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ECENTLY, the FCC in the United States has proposed to

allocate 300 MHz of spectrum in 5-6 GHz band for ISM ~ *™ D_‘—Ef
use and the wireless LAN is one potential application that car Ll =€
exploit this new spectral allocation [1]. Consequently, an os- I ll I
cillator with a tuning range of 300-MHz at 5.7 GHz is neces- = =
sary. Most LC oscillators use varactors to vary their oscillating =
frequencies. However, the tuning range is usually provided by o . _ _
off-chip varactors and not very wide. Nguyen and Meyer [ﬁlg. 1. Core circuit of the interpolative voltage controlled oscillator.
proposed and realized an interpolative VCO in which the oscil- . . . ) . .
lating frequency is interpolated from two resonant frequenci€&2SS-coupled differential pair negative resistance (or gm) oscil-
of two LC resonators, respectively. Hence, wide tuning rand&ior composed ofs, Qg, L1-C1-R, resonator and.»-Cs-1y
can be obtained quite easily and monolithically, and no Oﬁ_chrﬁsonator. The relative contnbufuons of the two resonators_m the
varactor is required. In their work, a tuning range of 200-MmHgverall open loop transfer function are controlled by the Gilbert

at 1.8 GHz was obtained by using an oxide-isolated BicMa&!ad (consisting o)1, @2, @3 andQ4), which is inserted be-

IC process with typicaf; (n-p-n) = 10 GHz. In order to meet tween the cross-coupled differential pair and the two resonators.
the requirements of high operating frequency and wide tuniffg the extreme cases whef®,, — Vio)/Vr > 1 or (Vo —
range for the 5-6 GHz ISM band, we were motivated to usét)/Vz > 1, the oscillation frequency. is determined only
InGaP/GaAs HBT rather than BICMOS IC process to realiZyy Ll'Cl'Rl, resonator orL,-C»-K; resonator, respectively.
the monolithic interpolative oscillators. The experimental rd-0" intermediate values 0¥y, —Vio)/Vr or (Vio—Vi1)/Vrr, we
sults showed that a 500-MHz tuning range centered at 5.7 GIS2" be interpolated between the resonant frequencies of the two
phase noise of 89.74 dBc/Hz measured at 100 kHz offset fromf €S0nators [3].

the carrier (5.51 GHz) and output power-et3 dBm were ob-

tained I1l. M EASURED RESULTS AND DISCUSSION

The complete circuit of the interpolative VCO is shown in
[I. PRINCIPLES OFCIRCUIT DESIGN Fig. 2. A single-to-differential converting circuit consisting of

The core circuit of the interpolative VCO is depicted in Fig. 189 and@y is used to convert the single-ended control voltage

The detailed analysis of the interpolative oscillator has beef"! tothe differential control voltage, V... The differential
. ) ; . Output voltage across the base node§gfand s of the core
given in [2]. The interpolative VCO can be thought of as a. " . . .
Circuit is converted to a single-ended output voltagg, by a

differential amplifier composed @}, and},3. The simulation
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1 J_ 11 J_ _I_ 1 Fig. 4. Die photograph of the monolithic VCO. Two VCOs are included in
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Fig. 2. Complete circuit of the monolithic interpolative VCO.
6
59
58 I —— Measured
g —=&— Simulated
@, 57
3
g 56T
=
55 [
54 [
53
2 22 24 26 28 3 .
Vetrl (Volt) Fig. 5. Output spectrum of the VCO.

E(I)?itfél vi;ggzted and measured characteristics of oscillation frequencyveraLbsnieved, which can meet the _requirements of the recent FCC
release of 300 MHz spectrum in 5-6 GHZ band for ISM use.

o ) _The performance of the InGaP/GaAs interpolative VCO is better

shownin Fig. 5. A phase noise at 100 kHz offset from the carrigfyy that of its BICMOS version in terms of oscillating fre-

(fo = 5.51 GHz) is calculated to be-89.72 dBc/Hz from the quency, tuning range, phase noise, and output power.

measured spectrum according to the formula used by [4]. This
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