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Introduction

Pulse droop measurement is important for testing the stability of a power amplifier’s 
or transmitter’s output power. For example, the output power of a radar transmitter 
has to be stable in order to meet the radar detection and performance specifications. 
Droop measurement allows operators to monitor the stability of the transmitter power. 

The conventional solution for measuring the droop signal requires a peak power meter 
that supports four markers and a delta marker. While the active marker and the delta 
marker can be used to measure the droop on the radar pulse, users have to manually 
allocate the marker at the rising and falling edges of the radar pulse signal prior 
measuring the droop measurement. 

An alternative to this measurement process is through the use of the Keysight 
Technologies, Inc. 8990B peak power analyzer (PPA) with built-in Windows software. 
This application note demonstrates the ability of the 8990B PPA to automatically 
perform droop measurement using its trace graph.
 

Droop Measurement
The droop measurement view on the 8990B PPA is used to measure the amount of 
droop, AD, of the input signal, as shown in Figure 1. This function is only applicable for 
RF input channels.
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Figure 1. Example of the droop measurement view on the 8990B

This application note 

applies to the following 

products from Keysight: 

– 8990B peak power  

	 analyzer (PPA)

– N1923/24A wideband 

	 power sensor
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Pulse amplitude, AM

The pulse amplitude quantity is determined by the intersection of a line passing through 
the points on the leading edge—where the instantaneous value reaches 10% and 90% 
of AM—with a straight line that is the best least-squares fit to the pulse in the pulse-top 
region (usually this fits visually rather than numerically). For pulses deviating greatly 
from the ideal trapezoidal pulse shape, a number of successive approximations may be 
necessary to determine AM.

Trailing edge (last transition) amplitude, AT

The trailing edge amplitude quantity is determined by the intersection of a line passing 
through the points on the trailing edge—where the instantaneous value reaches 90% and 
10% of AT—with the straight-line segment fitted to the top of the pulse in determining AM.

Droop, AD

Droop is the difference between AM and AT. It is expressed in percentage of AM.

Typical Test Configuration and SCPI Commands

Figure 2 illustrates the equipment configuration for droop measurement.

Figure 2. Typical setup diagram of droop measurement
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Measurement data is obtained using the follow SCPI commands.

SCPI Description

Keysight ESG/MXG/EXG/PSG signal generator

SYST:PRES Preset the instrument to its default settings

FREQ 1GHz Set frequency to 1 GHz (example)

POW:LEVEL 0DBM Set output power to 0 dBm (example)

SOUR:PULM:INIT1:PERIOD 10uS Set pulse period 10 µs (example)

SOUR:PULM:INIT1:PWIDTH 4uS Set pulse width to 4 µs (example)

SOUR:PULM:STAT ON Turn on pulse signal

OUTP:MOD:STAT ON Turn on modulation signal

OUTP:STAT ON Turn on RF output

8990B PPA – initialization

SYST:PRES

*OPC? Wait for operation to complete. Return 1 means operation 
completed

CHAN1:FREQ 1G Set Channel 1 frequency to 1 GHz (example)

AUT Autoscale the waveform display

*OPC?

TIME:SCALE 1u Set timebase to 1 µs/div

CHAN1:SCALE 20 Set Channel 1 scale to 20 dB/div

ACQUIRE:DROOP:STATE 1 Turn on droop measurement mode

ACQUIRE:DROOP:SOURCE CHAN1 Set droop measurement source to Channel 1

*OPC?

Querying droop measurement

MEAS:DRO? Query droop measurement

Conclusion

The 8990B peak power analyzer provides an automatic droop function via built-in 
Windows software to perform the droop measurement. Without the need for marker 
allocation, the ease-of-use software automatically calculates the droop measurement and 
shows the result on the front panel of the instrument. This saves time and effort, so focus 
can remain on important details.  
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