






LOW-PHASE-NOISE DROs 

withtypicallysupplycunentof50mAand 
a specified operating temperalure range 
of-25 io +70"C. The oscillator delivers +8 
dBm or higher output power in a pack­
age measuring approximately 3. 1 x l.34 
x 0.788 in., including its mounting flaps. 

A number of variations in 1he DRO 
circuit were developed for applications 
that may require smaller units than the 
initial model. For example, the design 
team developed a prototype measuring 
just 0.75 x 0.85 in., as well as a surface­
mOWlt-device (SMD) version measuring 
just 0.50 x 0.50 in. Although these oscil-

30,000 lators were developed for use at 10 GHz, 
Frequencyoffs&1-k Ht they are not limited to that freque ncy; 

they can be designed for any fixed fre-
7. This is an actual phase-noise plot for a model 100-8 10-GHz ORO, made on an quency from 3 to 18 GHz without long 
RF/microwave FSUP signal analyzer from Rohde & Schwan (www.rohde-sc:hwai.:.com): 

Ko:: the voltage gain . 
. From Eq. 12 for low-phase-noise ap­

plications, m01M and f\op, should be dy­
namically controlled and must lie in the 
vicinity of 0.S (mopt "' 0.5) and l (~opi "' 
I), respectively, for the best phase-noise 
performance. Figure 5 shows a typical 
block diagram of the DRO circuit used 
for validating the approach of achieving 
minimum phase noise performances. 

Figure 6 illustrates the impact of pos­
sible impairments on the phase noise 
performance. The red trace identifies 
the measured phase noise performance 
of Synergy's new IO GHz model number 8. This is the typical layout for a 10-GHz 
DROI00-8. The blue trace corresponds to ORO in a square housing measuring 
a lower QL with identical oscillator core 0.5 x 0.5 in. 
noise propenies. The black and magenta 
traces correspond to identical QL but slg- available for frequency adjustment and 
nifican!ly higher effective noise figure or phase locking. The frequency is set at the 
flicker corner frequency when the active factory to IO GHz and can be mechani­
device is not selected or biased optimal- cally varied by approximately ±50 MHz. 
ly. A combination of these impairments TWling voltages of l to 15 VDC enable 
together ,vith nonlinear noise effects ac- variations in the center frequency by :ti 
count for the much higher phase noise MHztocompensateforfrequencydriftin 
performance found in many competing phase-locked systems. 
DRO designs. The DRO features temperature 

The model DROI00-8 DRO has a stability of typically better than 80 
typical noise floor of -170 dBc/Hz, ap- ppm. The oscilla1or's internal volt­
proaching state-of-the-art performance. age regulation provides high im­
The measured phase noise is -112 dBc/ munity ro power supply noise. The 
Hz offset 10 kHz from the carrier (Fig. DROl00-8 handles supply-voltage 
7). Mechanical and electrical tuning is variations between +7 and +10 VDC 
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development lead times. As an example, 
Fig. 8 shows a prototype IO-GHz DRO 
layout for a 0.75 x 0.75 in. package. The 
measured phase-noise performance is 
better than - 100 dBc/ Hz offset 10 kHz 
from the carrier. 

As with crystal oscillators, DROs can 
be prone to vibrational noise since the 
DR cannot be fully mechanically se­
cured. To minimize such noise, vibra­
tions must be damped before they reach 
the DR. The DROIOO features rugged 
construction with extensive damping of 
1he DR co minimize vibration noise and 
microphonic effecls, thus preventing 
unwanted modulation. The DRO's low 
phase noise makes it well suited for use 
in high-data-rate communications sys­
tems; as reference oscillators for phase­
noise-measurement sys1ems; in radar, 
cable-television (CA1V), optical SDH/ 
SONET communications, and satcom 
systems; and in a variety of other high­
frequency electronic systems requiring 
low-noise sources. MWRf 
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