
 

 

Simulcast Tech Briefing 

Master Oscillator Tech Briefing 

Q - What are the functions of Master Oscillators in simulcast radio systems? 

The two primary purposes are for carrier control and CTCSS 

synchronization. Additionally, automated audio delay compensation 
typically uses the ultra-accurate 1PPS derived from GPS to determine if 

a path has changed “length”. 

Q – Explain carrier control. 

In simulcast radio systems, carriers need to be within 1Hz for best 

communications in the overlap. Most modern base stations (Motorola 
Quantar, Motorola MTR2000, Harris/Lynchburg Mastr III, Tait T800, 

Tait TB8100, Kenwood TKR740, etc) can lock their carrier to an 
externally supplied frequency input, typically 10MHz from a 

Spectracom GPS Master Oscillator. 

Q – What about CTCSS Synchronization? 

All bases listed above can lock their CTCSS (also known as PL = Private 
Line, and CG = Channel Guard) to an external CTCSS signal. This is 

usually provided from Spectracom 1118-2 CTCSS filter assemblies 

cabled to a Spectracom Model 8195B-14 GPS Maser Oscillator. 

Q – How do Master Oscillators relate to audio delay change compensation? 

Automated audio delay systems use the GPS on-time point (also known 
as 1PPS) signal to calculate when a path “length” has changed. Since 

the on-time point derived from GPS is accurate to better than 1 
microsecond, it can be used to determine a precise time period for a 

signal to travel from the main site ( = control point = prime site = 
head end) to the transmit site. If the path time changes, a correction 

factor can be applied to the audio delay to compensate for the change 
and keep the system timed (phased). 

Q - What are the advantages of a GPS/ Rubidium Master Oscillator over a 
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GPS/OCXO unit? 

GPS/OCXO (Spectracom Model 8195B) provides sufficient accuracy for 

simulcast installations. The extra $3000 for GPS/Rb units (Spectracom 
Model 8197B) buys greater carrier accuracy and longer system uptime 

if the system ever goes into holdover. A GPS/Rb keeps the carriers of 
two locked transmitters within 0.001Hz at the transmit frequency, 

whereas GPS/OCXO holds 0.01Hz accuracy, which is more than 
sufficient for simulcast operation. The biggest differential between 

OCXO and Rb when used for audio delay change compensation is its 
1PPS holdover. An OCXO will stay within a 30 microsecond window for 

3-4 days when no longer locked to GPS. A Rubidium in holdover will 
maintain the same 30 microseconds for 2-3 weeks. 

Q – How do GPS Master Oscillators generate their outputs? 

Circuitry compares an internal 10-MHz oscillator ( OCXO ) to a 1PPS 
derived from the GPS satellites. Based on agreement between the two 

time bases, the voltage to the oscillator is adjusted in very small steps 
to keep the oscillator as accurate as possible ( +/- 1x10E-11). This 10-

MHZ is buffered, used by base stations to lock the carrier frequency, 
and generate various other signals, such as CTCSS, which are locked to 

the 10-MHz and 1PPS. 
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