
 modern communication system requires low phase noise and 
low-cost local oscillator. The most popular method to reduce the 

phase noise is to employ a high Q resonator to improve the loaded 
quality factor. Dielectric resonators (DR) are high Q ceramic resonators 
conveniently sized for MIC applications[1]. The DR offers integration 
capability with MICs as well as quality factor and frequency stability 
approaching cavity resonators. The advantage of DR resonators over 
the metallic cavity is the reduction of the size by the amount 1/ãŮr. DR 
sustains same electromagnetic ýeld modes of metal cavity resonators. 
Due to the dielectric walls of DR compared to the metal walls of a 
metal cavity, the two behave as dual to each other[2]. Consequently, 
due to its small size, low price and excellent integration capability in 
microwave integrated circuits (MICs), its application in active and 
passive circuits has been rapidly increasing. While DR resonators can 
be used in a variety of applications, this article describes its use as a 
low-noise, frequency-stable oscillator.

Using the harmonic balance technique, the simulation setup  
determines the accuracy of the prediction of the power and harmonics. 
Temperature stability of the DR puck, which is the main constraint  
for space application, was overcome using temperature-stable pucks. 
There are two ways of implementing the DR puck[3] in the circuit:  
as a passive stabilization element (stabilized DR oscillator or  
DRO) or as a circuit element in a frequency determining networks 
(stable DRO).

Both H and E resonant modes can be excited in a DR resonator. The 
H mode has a large normal magnetic ýeld component at the boundary 
surfaces, while the E mode contains no predominant normal magnetic 
ýeld component at the surfaces. The commonly used mode in cylindri-
cal resonator is TE10ŭ. The TE10ŭ mode of cylindrical DR has the highest 
Q among all resonant modes because its electromagnetic energy is 
mostly conýned in and near the resonator. Also, the required size of a 
DR to resonate is very small relative to free space wavelength. Also, 
the electromagnetic ýeld outside the resonator is quasi-static and little 
radiation takes place. The TE10ŭ mode also operates like a magnetic 
dipole mode with an efýcient magnetic coupling to a microstrip line 
(Figure 1).

The size of the DR puck deýnes the resonant frequency of the total 
circuit. A DR resonatorôs resonant frequencies are usually computed 
by assuming that the dielectric resonator is placed in unbounded space. 
In real conditions, however, DR resonators are placed in microwave 
structures that disturb the resonatorôs external ýelds, and alter their 
resonant frequency. The tuning screws permit geometric adjustment, 
which translates into a change of the resonance frequency. The ýrst 
step in determining the size of a DR for a given resonant frequency 
in the TE01ŭ mode is to select the diameter (D = 2 a) of a cylindrical 
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