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Power Amplifiers
 
 
 
Amplifiers have one and only one function.  That is to increase the power of a line level signal 
enough so that it is audible from a loudspeaker.  Actually, small 1 watt amplifiers can be used to 
drive audio signals over long distances and distribution amplifiers can be used to split signals to 
multiple destinations.  But for our purposes, we are interested in creating kinetic energy. 
 
For more on mixer/amplifier combinations, refer to the module Mixers & Mixer/Amplifiers.  
This discussion will strictly focus on the big boys (and a couple little ones): The Power 
Amplifiers.   
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Ohm’s Law 
 
When talking about power amplifiers, it is 
always good to have our friend, Mr. Ohm, 
nearby for convenient reference. 
 
 
 
Impedance 
 
Power amplifiers are typically classified into 
two groups: low impedance models and 
constant voltage models. 
 
Low impedance amplifiers are designed to 
power loudspeaker loads of 8, 4, and 
sometimes 2 Ohms.  In commercial audio, 
most low impedance amplifiers are only used 
to power one or two 8 Ohm subwoofers that 
are wired in parallel.  Some low impedance 
models now come with up to 8 channels of 
amplification in a single unit.  Notice the 
QSC specifications on page 4 of this 
document.  The power of the low impedance amplifiers varies dependent upon the speaker load.  
A 4 Ohm load offers less resistance and therefore takes more power.  That seems to agree with 
Mr. Ohm’s findings (P=E2/R). 
 
Constant Voltage or high impedance amplifiers are more often used for distributed sound 
systems,  because they allow us to connect many loudspeakers in parallel without overloading 
the amp.  In the United States, constant voltage most often corresponds to 70.7 volt systems, 
although you may run into an occasional 25 volt system.  100 volt systems are the standard in 
Europe. 
 
The basic constant voltage power amplifier comes in a 2 channel configuration that can power up 
to 1500 watts @ 70.7 volts dependent upon the model.  There are some 4 channel models; 
however, they have lower per channel power ratings.  The best recommendation is to become 
familiar with the specifications for the QSC and Crown product lines as those products account 
for a large percentage of the power amplifiers in the field. 
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Crown uses step up transformers inside their high impedance amplifiers.  While this design does 
add considerable weight, it also gives them the ability to easily bypass the transformer.  To use a 
Crown constant voltage amplifier for low impedance use, you may have to move a switch, 
change the termination point or a combination of the two.  Be aware that one channel can be 
used for 70 volt application while the second is being used for low impedance. 
 

 
QSC has developed a new technology that does not require a large transformer in their constant 
voltage amplifiers.  Conveniently, all their CX series amplifiers are the same size and weight.  
Those designed for high voltage use have the suffix ‘V’ on the end of the model number.   
Looking at the chart below, notice that they do have 8 and 4 Ohm load levels on a couple of the 
V models.  These amps simply fall into what QSC classifies as ‘Natural Voltages’ for a 70 volt 
system.  Using Ohms’ Law: P=E2/R, [625 watts = (70.7)2/8 and 1250 watts = (70.7)2/4], we can 
determine that these constant voltage amplifiers will drive an 8 ohm load at 625 watts and a 4 
ohm load at 1250 watts.  
 



 

Page 4 of 6 
   April 19, 2002 

 
 
 
Attenuators 
 
Power amplifiers have attenuator controls for each channel.  They are not volume controls and 
the farther you can turn them down and still have a satisfactory level, the better off you are.  
Hopefully these controls are never turned completely clockwise.  Crown locates their controls on 
the back while QSC has theirs on the front.  QSC manufactures a plate that covers these controls 
after the system has been set up.  It is import that this security cover is installed over the 
attenuators to keep fingers out.   
 
Bridge Mono Mode 
 
Both QSC and Crown allow the voltage of the two amp channels to be combined or bridged into 
a single output.   Warning: Bridging two 70 volt channels gives a 140 volt output.  There should 
be no reason to ever bridge a high impedance output.  It can however be useful in low impedance 
applications if additional power is needed.  Note closely the termination configuration for bridge 
mono mode.  Often the connections are made across the two hot leads of each channel or 
possibly using different connectors all together.  You may need to flip a switch or two as well.  
The diagram on the next page shows sample connections for a bridge mono system. 
 



 

Page 5 of 6 
   April 19, 2002 

 
 
 
Parallel Mode 
 
Crown’s Com Tech Series can combine the current of the two amp channels.  In this mode, the 
voltage remains the same.  The increased power is achieved through the increased current.  (See 
Ohm’s Law: P=E X I)  This mode requires a heavy gauge jumper between the output terminals.  
Neither Crown’s CH series nor QSC’s CX series have this feature. 
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Ventilation 
 
Every amplifier manufactured needs to have proper ventilation.  They generate a considerable 
amount of heat and if located in an poorly ventilated area will eventually shut down.  Better 
amplifiers have thermo-protective circuits to keep from destroying themselves.  The load on the 
amplifier and the level at which it is used will correlate with the amount of heat it produces.  
Crown and QSC have designed their amplifiers to be mounted directly on top of each other.  
Crown pulls air from the front of the unit and expels it out the sides.  QSC pulls air from the back 
of the unit and expels it out the front.  TOA, Rane, and Biamp amplifiers have ventilation holes 
on the bottom and top and require space between units. 
 
Other Manufacturers 
 
Rane manufacturers a 3 channel (MA-3) and 6 channel (MA-6) amplifier.  Both amplifiers are 
low impedance, however optional 70 volt transformers can be added.  The transformers for the 
MA-3 are 40 watt and mount internally.  The transformers for the MA-6 are 100 watts and mount 
externally.   Plus they are really heavy. 
 
TOA and Biamp manufacture single channel power amplifiers that are basically knock offs of 
their mixer amps.  Refer to the mixer section for more information on those products.  
 
 
Tips:   

- By increasing the voltage, we are able to reduce the current (because P=E X I) which 
allows us to use a smaller gauge cable.  This is why you should never use the same 
awg cable on low impedance systems that is used for 70 volt systems. 

- Constant Voltage amplifiers are so named because their output voltage is independent 
of the load.  If you put a meter on the output of an amp, you most certainly wouldn’t 
have a constant reading, unless of course you were listening to a sine wave! 

- TOA equipment is fused.  If you are performing a service call and the unit appears 
dead, check the internal fuse. 

- The Crown Com-Tech amplifiers allow for a modular input card.  These PIP 
(Programmable Input Processor) cards offer the user different input configurations 
and features.  


	Field Associate Sound System Training
	Power Amplifiers
	Ohm’s Law
	Impedance
	Attenuators
	Bridge Mono Mode
	Parallel Mode
	Ventilation




