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The problem: Rising energy costs 
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The problem: It’s worldwide 

2011 Averages, US¢/kWh Source: Wikipedia 
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Calculating what can be saved 
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AM: Efficiency Improvements 

• Solid State Designs 
• Digital modulation techniques 
• Modulation Dependant Carrier Level 
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AM: Solid State Design 
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AM: Digital exciter techniques 

• Precision digital controlled modulation samples 
the audio at 2.5 msps. 
• 9 phase PDM reduces demand on modulator 
filter. 
• Turns on and off the output FET’s at the time 
when there is no voltage across them – so there is 
reduced capacitive losses. 
• Output transistors are 200A devices – so less on 
resistance, thus less loss. 
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AM: Modulation Dependent Carrier Level 
• AM carrier  

• no information yet contains >2/3 of the transmitted power. 

• Challenge: 
• modify transmitted waveform to reduce power without 

reducing received quality in receivers 
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DAM: Dynamic Amplitude Modulation 

• Carrier decreased the most at moderate modulation levels. 
• Carrier increased at higher modulation levels so that distortion does not 

occur. 
• Audio not adjusted. 

 

Green Broadcasting                                      Making Digital Broadcasting Work. 



Green Radio 

Full DAM: Dynamic Amplitude Modulation 

• Carrier decreased the most at moderate modulation levels.  
• Carrier also increased at lower modulation levels to 

minimize distortion. 
• Again audio not adjusted. 
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• Another variation of DAM 
• Carrier also increased at lower modulation levels to minimize distortion. 
• Again audio not adjusted. 

 

DCC: Dynamic Carrier Control 
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AMC: Amplitude Modulation Companding 

• Carrier + modulation both decreased with increasing modulation 
• Full carrier power during quiet periods when noise is easily perceived. 
• Very little impact on received loudness. 
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DAM Waveforms 
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AMC (3 dB) Waveforms 
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AMC Perceived Quality 
 

 
• Laboratory tests on subjective listening quality 

– degradation was not significant. 
• Subjective testing with interference (co-channel)  

– did not indicate a significant change in quality. 
– Comparisons with simple power reductions were done. 
– A 1dB power decrease was imperceptible (with noise or interference) to 

90% of listeners. 
– This corresponded to 3 dB AMC with noise tests and 7dB AMC with 

interference. 
• Brookman’s Park field trial,100kW site near London 

– assessments at 29 locations in the daytime 
– 10 locations at night.  
– No impairments were observed. 
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AM: State of the art 
• AC in to RF out efficiency: 90% 
• Further improvement of 30% less overall energy usage with MDCL 

Tons of CO2 

Green Broadcasting                                      Making Digital Broadcasting Work. 



Green Radio 

FM: Efficiency Improvements 

• New high efficiency LDMos amplifiers 
• High efficiency power supplies 
• PAPR Techniques 
• Design optimized for analog 
• Spectrum Efficiency Optimizer 
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FM: High efficiency LDMOS amplifiers 

• LDMOS amplifiers are: 
• Higher efficiency 
• Higher gain (less power needed 

to drive) 
• Higher power per device (less 

splitter and combiner losses) 
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FM: High efficiency power supplies 

• New switchmode supplies are: 
• 95% efficient, AC in to DC out 
• Conservatively operated 
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FM: State of the art 
• AC in to RF out efficiency: 72% 

Tons of CO2 
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Other Areas for Improvement 

• Tower lights – switching to strobes or LED 
• Change to blower cooling rather than HVAC 

 

Green Broadcasting                                      Making Digital Broadcasting Work. 



Green Radio 

Nautel Transmitter Site Energy Audit Spreadsheet 

• Helps estimate your monthly transmitter site energy expense 
• Starts with a recent power bill 
• Allows estimate of the power usage of: 

• Transmitter 
• Cooling system 
• Tower Lights 
• Other gear 

• Play “what-if” to estimate savings based on assumptions 
• Available from the WBA site with the presentation 
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Thank You 
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