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PLL Frequency Measurements 



Tracking PLL Frequency 



PLL Dynamic Response 

PLL Output - Single Acquisition with 2000 waveform cycles 
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PLL Output - Single Acquisition with 2000 waveform cycles 

Starting Frequency 
Ending Frequency 

Transition 

Top and Base parameters automatically 
measure starting and ending frequency value 

PLL Dynamic Response 



Risetime of Track measures transition time of PLL 
Overshoot of Track measures PLL frequency overshoot 
Amplitude of Track measures frequency transition of PLL 
PkPk of Track measures largest frequency change of PLL 

PLL Dynamic Response 
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Sparsing PLL Output Waveform 

Sparse decimates its input by a factor of N, producing an output with reduced sample points 



Enhanced Resolution of PLL Output Waveform 

Eres lowpass filters its input, reducing high frequency noise and increasing resolution 



Track With Enhanced Resolution 



Dynamic Response Accuracy Comparison 

Comparison of Eres measurements shows increased accuracy 



Dynamic Response Measurements With Eres Waveform 

Eres can be used for all PLL measurements 
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Track to Characterize VCO Linearity 

VCO Input Voltage 

VCO Output Frequency 
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PLL Loop Filter Characteristics 

"   To characterize the dynamic response of a PLL, the reference 
frequency input is varied between two frequencies 

"   The lower trace depicts the tracking behavior and settling time of 
the PLL output response  

"   By modifying the low pass filter setting, the settling time improves 

"   Jitter Track allow direct observation of the effects of modifying the 
low pass loop filter  
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"   Jitter Track can be used to study PLL response to mode 
changes  

"   The Frequency Parameter Track measures frequency 
modulation (FM) 

"   Open loop phenomena such as lock-in and capture can 
be measured  

"   Jitter Track makes it easy to study PLL tracking and 
dynamic response to step or impulse changes in either 
the reference input or of the feedback signals 

Response time of a clock generator to a timebase change 
is characterized using the Jitter Track of frequency 
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Analyzing a Phase Locked Loop Synthesized Timebase 
(PLL Clock Generator) 
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66.6667 MHz input to zero delay clock generator with 2-radian phase step at center 

PLL Output 

Instantaneous Phase of PLL Input 

Instantaneous Phase of PLL Output 

PLL Instantaneous Phase 



PLL Output 

Instantaneous Phase of PLL Input Instantaneous Phase of PLL Output 

PLL Input 

PLL Loop Bandwidth 
Calculating Impulse Response of PLL Input and Output Signals 

Impulse Response of PLL Input Impulse Response of PLL Output 

Frequency Response of PLL Input 
Frequency Response of PLL Output 



PLL Loop Bandwidth with Averaging 
Calculating Impulse Response of PLL Input and Output Signals 

PLL Output 

Instantaneous Phase of PLL Input Instantaneous Phase of PLL Output 

PLL Input 

Impulse Response of PLL Input Impulse Response of PLL Output 

Frequency Response of PLL Input Frequency Response of PLL Output 





Loop Bandwidth measurement for a PLL 
based zero delay clock buffer 

Test setup for measuring jitter transfer 
function 

PLL Loop Bandwidth Measurement 
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