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Abstract — In this paper. the fully integrated X band ripler differential  voltage controlled
ascillator (VCO) is developed using the high linearity InGal»GaAs HBT MMIC wehnology, The
tripler differential VCO consists of a differential VCO core and two triplers. The VCO core
generates the oscillation frequency of 3583 GHa, the output power of 3.65 dB3m, und the phase

noise of

96.7 dBcsHiz ab 100 kHz offset with 30 mA from the supply voltage of 289 V. The

tripler shows the excellent side band rejection of 23 dBe using miniaturized open stub technique
with 3 V and 12 mA. The tripler diferential MMIC VCO achieves the oscillation frequency of

1075 GHz, the outpit power of
offsct.

1. Introduction

As incrcasing demands for high speed data rate, the
operation  frequency  of satellite  communication  systlem
moves to high in order to  achieve wide
bandwidth. Accordinglv, the high local oscillation (LO)
frequency is required for down conversion f{rom RF
hand 1o I° band. However, as the oscillation frequency
is increased, the guality factor of resonator is rapidly
decreased and phase noise 1 omercused. Conscequently,

more

signal 1o noise ratio is decreased and data transmission
error s increased.

In order to problem, oscillator  using
multiplier  is  proposed. It makes  high  oscillation
frequency with low phase noise, because it uses the
harmonics of ascillation signal with good phase notse.
Phase increased in the ratic of 20log N oas
increasing harmonic index (N)Y [11 I the index is 3. the
phase noise is increased o Q.1 di3. Therefore, as the

solve  this

nose s

higher  frequency application, the increment of phase
naise by harmonic index is lower than the increment
by the Q factor of resonator. Therefore, oscillator
structure  using multiphier  Is necessary for high
frequency band communication system.

This  tripler  differentinl VCO  is  fabricated by
InGalP/GaAs HBT process. Low  flicker noise  pulls
down the phase nobse of oscillator. The flicker noise of
InGal?’GuAs HBT  process  1s lower  than GaAs
MESEFET, GuAs HEMT and other devices([2].

-13 dBm and the phase noise of -39.35 dBe/Hz at 100 kliz

2. Circuit Design

The tripler differentinl VCO consists of a differential
VCO core and two iriplers. The differential VCO core
is designed for the oscillation frequency of 3583 GhHz,
which drives the tripler. The wipler converts  the
oscillation frequency of 3583 GHz into the oscillation
frequency of 1075 Gllz.

The differential VCO core schematic is shown in Fig
1. The L3 and C3 constitnte resonator. For frequency
wning varactor diode is implemented with base cmitter
connected  transistor allocated
capacitor. Capactior contributes 3025 9% of LC wnk and
ratio  is 921 % in towl
capacitance. Thus, frequency tuning rago by variable
capacitor is 279 Y6 of frequency 1.3 GlIz which is the
resonance  frequency  except for parasitic elements of
strip line. So  fregquency  toning range  is
around 120 MHBz [3L

LY and 1.2 conool the block  to
satisfy Barkhausen oriterion at the oscillation frequency.
In order to control output power, the R and R2 are
used. I these value increased. voltage signal swing at
the collector of (X2 and Q3 is  increased [4]. C1 and
C2 are coupled  capacitor and make positive
feedback loop at the oxcillation Trequency. Q2 and Q3
generate bhalanced  signal by
Common emitter drive stage {Q1 and Q) are composed
for enough power to provide for the tripler[d].

The tripler emiploys 2 stage amplifiers as shown in
Figr. 2. The first stage (Q5) and second stage (61 are
common cmitter configuration and optimized to provide
maximum power for the third order harmonic in class
B operation mode.

and it is parallel  to

capacilance  variation
caleulated

phase of active

Cross

switching  operation.
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