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How Is RF Power Detected?

Pulsed Power Measurements
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What Do You Want to Measure? Peak or Average? 

• Describes the ability of  a sensor to track
envelope power; critical for pulse and
peak power measurements

• With insufficient video bandwidth, not
only will envelope power be wrong, but
average power as well

• Video Bandwidth ≈ 0.35/tr where tr is
the response time of  the power detec-
tion circuit

Conventional Signal Processing

1. Enough samples are captured to create a trace on the screen
2. Sample acquisition is HALTED to perform the process of  converting samples to a trace
3. Important data and events from DUT are lost during the long processing cycle

Unique Real-Time Power Processing™ (RTPP) 

1. Samples are captured and quickly processed in parallel to the acquisition
2. Acquisition is never halted and data continues to be captured

VIRTUALLY NO INFORMATION IS LOST

The Power of Real-Time 
Power Processing

Why Are Video Bandwidth and 
Rise Time Important?

Statistical Measurements
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High-frequency diodes detect the RF voltage developed across a terminat-
ing load resistor. The diodes directly perform an AC to DC conversion, and 
the DC voltage is measured by the power meter and scaled to produce a 
power readout. 

The relation of  the DC voltage to the power measured is dependent on the 
diode region of  operation. 

Peak power sensors can make all measurements 
shown.

Average power sensors can only measure average 
power.  

With periodic signals, pulse average power can be 
calculated with the equation shown.

Envelope power is the average over one or a few cy-
cles of  carrier, sometimes referred to as peak power.  

Peak power may also refer to the singular maximum 
value of  envelope power, or peak envelope power.

Crest factor (CF), or peak-to-average power ratio 
(PAPR), is the ratio of  peak envelope power to 
average power.

A CCDF curve shows the rate of  
occurrence of  a specific crest 
factor. 

The power level is expressed 
in dB relative to the average 
power. 

CH1 is the output of  the am-
plifier. CH2 is the input of  the 
amplifier. 

The red arrow indicates the 
CH1 crest factors have de-
creased indicating the amplifi-
er output is compressed.

Power meters provide up to 
16 pulse measurements 
automatically: 

• Pulse width
• Rise time
• Fall time
• Period
• Pulse repetition frequency
• Duty cycle
• Off time
• Waveform average
• Pulse average
• Pulse peak
• Overshoot
• Droop
• Pulse top power
• Pulse bottom power
• Edge delay
• Skew

Missed Events

Gate qualifiers and delay options can be used to include or ex-
clude portions of  a pulse.

Measurement Buffer Mode
Real-time power sensors include a measurement buffer mode 
that has the ability to collect and process samples from a 
virtually unlimited number of  consecutive pulses.

Information provided for each pulse:

Conventional Signal Processing

Real-Time Power Processing (RTPP)
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Peak sensors use a low-impedance load across the smoothing capacitors 
to discharge them very quickly when the RF amplitude drops. This, in 
combination with a very small smoothing capacitance, permits peak power 
sensors to achieve fast rise times and wide video bandwidths.

Average (or RMS) power sensors condition the input RF voltage to force 
diodes to operate in their square-law region, where DC output is pro-
portional to the square of  the applied RF voltage. This enables them 
to accurately measure average power of  signals virtually regardless of  
modulation.


